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INTRODUCTION

The research project entitled "Transportation Planning and
Regional Air Quality" was initiated in 1974. Objectives of
this most recent research are to generate verified regional
air quality computer models for the Sacramento and Fresno
areas of California. This is the final repart which de-
scribes the modeling activities in the Fresno area.

Regional air quality models are being developed to aid
officials in environmental planning. Those planners and
engineers charged with administration of clean air laws
submit proposed transportation plans, zoning restrictions
and energy saving ideas for evaluation by the verified
models, The models are expected to be able to evaluate
the effect of these planning suggestions on lacal air
quaTity.

Federal Taw mandates an Air Quality Maintenance Plan (AQMP)
under which local jurisdictions must travel the road toward
attainment of the National Ambient Air Quality Standards
(NAAQS). The plan necessarily involves control of fixed
source and mobile source pollutant emissions.

' Although dﬁe can imagine a wide variety of air poliutant
~emission control strategies, the vast majority of those
considered to be significantly effective threaten to dis-
rupt established work or pleasure habits of the American
middle class and are thus politically and/or economically
unacceptable. One role of the regional air quality model,
then, is to provide the planner with a tool for testing

the air quality improvement effectiveness of the relatively
few strategies that might be successfully implemented.



The cbmputef modeling output is also useful for influencing
the planners in their decisions concerning recommended
strategies, and in providing backup evidence when the pro-
posed strategies are standing for approval. It is antici-
pated that among the decisions to be'inf1uenced by this

work will be: 1) consideration of the environmental effects
of transportation systems, 2) locating optimum sites for
those systems found to be environmentally acceptable, 3)
impact of tand use and population growth on air quality,

and 4) optimally locating major industrial pollutien sources
found to be necessary and/or acceptabie,

This report is the seventh and last in the series published
under this research project. The preceding six interim
reports are enumerated below along with a synopsis of thair
content. '

1. "Transportation Systems and Regional Air Quality =
An Approach and Computer Program for Wind Flow Field
Analysis" (1),

Regional air quality studies and photochemical simulation
models require the description of wind flow patterns for
specific hours of various meteorological regimes. This
report presents an approach for conducting a wind flow
field analysis. Included are user instructions, input
forms, and a computer program,

The research results can be implemented for design of a
network of wind monitoring stations given relatively

sparse initial data or for analysis of region wide wind
flow fields from the plots yielded by the computer program.



2. "Transportation Sysfems‘and Regional Air Quality -
A DIFKIN Sensitivity Analysis"(2),

DIFKIN is a trajectory type photochemical air quality
simulation model. This report concerns an analysis of
the DIFKIN photochemical model characteristics and sensi-
tivities to various input parameters using air quality
data measured on September 29, 1969, a day that the
oxidant concentrations were in excess of 0.35 ppm in

the South Coast Air Basin {(Los Angeles area), California.

The most sensitive input parameters to ozone production
are RHC/NOX ratios, initial concentrations, reaction rate
constants, and inversion base height, while the model is
significantly less sensitive to emissions.

3. "Transportation Systems and Regional Air Quality -
Evaluation of a Modified APRAC-1A Carbon Monoxide
Diffusion Model for the Sacramento Region"(3),

A validation study and sensitivity analysis of the APRAC-TA
model for predicting concentrations of carbon monoxide were
performed. Samples of carbon monoxide were collected at
nine Tocations in urban Sacramenzo during the winter of
1974 and model predictions were compared to the field
measurements, The model underpredicted field values by

an average of 170%. After the APRAC-1A work was completed,
the EPA published information which indicated that carbon
monoxide emission rates were underestimated for this
investigation., If a correction for this were applied,

the average predictions from APRAC-1A might be very close
to the measurements.



4, "A Consisfent Scheme for Estimating Diffusivities
to be Used in Air Quality Models"(4).

A vertical diffusivity model consistent with the latest
developments in the theory of the atmospheric boundary
lTayer was developed. It considers the Pasquill stability
classes, micrometeorology, and land use, The model con-
stitutes a "cookbook" procedure for estimating vertical
diffusivity from available meteorolagy and Tand use
information. A method of interfacing the diffusivity
model with grid and trajectory models was discussed.

The combination of these models allows transportation
planners and engineers to evaluate the interrelationships
of land use, transportation and air quality planning.

Land use significantly affects the vertical diffusivity
profile by as much as a factor of ten when considering
urban areas vs rural areas.

5. "Design of an Air Quality Monitoring Trailer for
Regional Air Quality Assessment"(5),

Field data on ambient air pollution levels are required
to assess transportation systems impact on the regijonal
air quality. A description of the design and development
of an air monitoring trailer for measuring ambient Tevels
of air pollution was presented. The pollutant analyzers
used, their operation and calibration procedures are
discussed. The trailer units are equipped with carbon
monoxide, oxides of nitrogen, ozone, and hydrocarbon
analyzers. Data loggers are used to facilitate reduction
of air poliutant data.



These trailers have been used to obtain extensive air
quality data bases in the San Diego, Sacramento, and
Bakersfield regions.

6. “Transportation Systems and Regional Air Quality -
Photochemical Modeling of Sacramento, California
Region" (6},

In cooperation with the California Air Resources Board
(CARB) and the Sacramento Regional Area Planning Com-
mission, regional modeling was performed simulating a
high ozone day in Sacramento, California. The study
area was selected to include populated sections of
Sacramento. An air poliution emission inventory was
taken for the study area. Field gathering of meteo-
roTogic and aerometric data was done in the summer of
1976, Verification of two models, the SAI 15-step
chemistry and the SMOG models was attempted. A veri-
fication was not effected with the SAI model, but the
SMOG model seemed to verify. Problems involved with
the use of each model are discussed in the report as
are the unique properties of the models. The $MOG
model results depended significantly more on initial
conditions than on emission levels.

Following a review of the treatment of the overall project
objectives, this report considers, in approximate chrono-
logical order, the steps necessary in preparing data for
the modeling work, This work typically starts with "field
work" which is largely gathering air quality and meteoro-
togical data followed by processing of these data into



acceptable form for the modeling programs. Methodology for
accumulating pollutant emission inventories, both mobile
and stationary, is the subject of a section, as is the
selection of candidate days for modeling. The verification
process is described and potential use of the model's out-
put is discussed.

Finally, the Fresno modeling project is discussed and recom-
mendations are made for future work with the model.

CONCLUSIONS

1) Regional oxidant modeling is too complex toc be performed
routinely by transportation planners or engineers. Special-
ized modelers who are familiar with the models' theory and
computer procedures must supervise the work or be available
for consultation on a regular basis.

2) The regional ozone model originally proposed for the
Fresno area, the SAI 26x25 Airshed model with 15-step chem-
istry, could not be verified for the Sacramento region,
Therefore, no attempt was made to verify it with Fresno
data.

3} The SMOG model gave mixed results in reproducing the
measured ozone concentrations for the August 24 and August 31,
1976 candidate days. A verification was achieved for August
31 but not for August 24.



4) The SMOG model tends to predict highest ozone concen-
trations downwind of the maximum precursor emissions of
NOx and hydrocarbons.

5) The SMOfA model tends to predict the temporal and
spatial patterns of ozone, NO2 and NO consistent with
measurements. |

6) Based on dawn to dusk simulation runs, the SMOG
model appears to be sensitive to the specification of
initial concentrations and boundary conditions for hydro-
carbons and NOX and insensitive to large changes in
emission rates.,

This leads to the conclusion that simpler ozone modeling
techniques such as the Emﬁirical Kinetic Modeling Approach
(EKMA) may be preferable for consideration of transportation
system air quality effects. EKMA yields ozone concentra-
tions similar to those produced by the SMOG model.

7) Emission controls on a mesoscale or microscale basis
would have 1ittle effect on reducing ozone levels on the
first day of their implementation. For this reason, emer-
gency controls in episodic situations would be ineffective
initially.

RECOMMENDATIONS FOR ADDITIONAL SMOG MODEL WORK

1) Evaluate the SMOG model for multi-day simulations which
_ will allow a more realistic evaluation of emissions control



initial concentrations become. If the multi-day simulations
show sensitivity to emissions, future control strategies for
transportation related emissions in the Fresno area can be
evaluated for ozone impact using the SMOG model.

2) Perform an analysis to establish the relatijve sensiti-
vity of the model to various initial and boundary conditions
for NOx and hydrocarbons. These are the poliutants that
transportation related sources contribute toward ozone gen-
eration, and such an analysis would be most useful in
choosing future control strategies.

3) Evaluate the model for different types of meteorological
conditions. ’

4) Support the continued development and evaluation of

new photochemical models. As an example, the California
Institute of Technology has a regional ozone model in an
advanced state of development. Development of such new
models is most rational when it is based on user evalua-

tion of deficiencies in existing models. An effort should

be made to simplify the job control language and data re-
quirements in order that, eventually, project level personnel
will be able to perform routine modeling operations.

PROJECT RESEARCH OBJECTIVES

The original project proposal (May 1974) outlined the
following research objectives. Each item is followed
by a discussion.



1) "Analyze existing regional air quality models and
select two or three which are most applicable to
the analysis of the environmental effects of alter-
native transportatfon system configurations.”

Four regional ozone models plus the APRAC-TA carbon monoxide
model have been used and/or materially evaluated under the
project.

The APRAC~-1A findings were reported in April 1976(3).
Ozone models called DIFKIN, MADCAP, SAI Regional Airshed
and SMOG (formerly called IMPACT) have been used. DIFKIN
was tried on the Los Angeles Basin with limited success
as reported in April 1976(2). The SAI Regional Ajrshed
model was tried on the Los Angeles Basin with T1ittle
success and considerable expenditure of time and funds.
The same model was tried unsuccessfully on the Sacramento
regfon(g). Successful runs using MADCAP on the San Diego
area were reported(7,8), and SMOG was successfully verified
for the Sacramento region(§). SMOG was also usad on the
Fresno regional study.

Previous regional air quality modeling under the auspices
of Caltrans has included work in Los Angeles using the SAI
model. Subsequent to the Fresno work, a Bakersfield ozone
study was made using SMOG as the regional model.

Emission inputs to SMOG; MADCAP and the SAI Regjonal Air-
shed models are rationally representative of the effects

of alternative transportation system configurations; that

is to say that functions in each of these models are capable
of being changed to reflect a myriad of possible transporta-
tion planning schemes. A few examples include re1oqation



of transportation corridors, changes in volume and speed of
vehicles, changes in emission rates, temporal variations of
any physical or chemical inputs, and creation of zoning
that moves stationary sources into a designated area. More
work, however, must be done to make the models sensitive to
the changes in emissions that these relocations cause.

2) "Analyze existing line source models capable of treating
complex terrain and meteorology and select two or three
which show promise."

Since the transportation corridor is a Tine source, this is

a particuliarly important aspect of transportation related
pollution modeling. This was realized early in the research,
and microscale line source modeling was separated from the
subject research project. This dichotomy remains today, and
Tine source modeling remains the most important research sub-
ject that the Transportation Laboratory's air quality unit
pursues. The CALINE2 line source model{(3) and the newly
developed CALINE3 1ine source model(10) are the results of
the latter research. Due to prohibitive cost and Tack of
ideal siting, it was felt that collecting data bases for
validating a line source model in complex terrain either
undeyr this research project or the CALINE3 research project
was not feasible. Stanford Research International (SRI),
however, has been active in researching Tine source pollu-
tion in complex terrain.

3) "Perform a sensitivity analysis of the selected air
quality mode1(s) to determine the most important in-
put parameters and the accuracy with which they
should be monitored."

10



Sensitivity analysis can generally be defined as the
Tractional variation in output (predicted concentration)
as a function of fractional changes in the model input
parameters. The sensitivity analysis serves as a means
for examining the responses of a model by varying the
input parameters within a range of physical reality or
uncertainty. The purpose is to assess the influence of
each parameter insofar as predicted air quality is
concerned. A model can be classified as sensitive to a
given input variable if the predicted concentration
changes at a rate equal to or greater than the change in
the input variable.

Extensive sensiffvity analysis was performed on the DIFKIN
trajectory model. The DIFKIN sensitivity analysis concluded
that the model is most sensitive to photochemical activity,
especially solar intensity and chemical reaction rates.

The wind flow field analysis report(1l) indicated that the
program is sensitive to data from faulty wind speed and
direction devices. The data from these poor devices can
‘be readily recognized by inspection of computer printouts.

Some sensitivity analysis on the SMOG program has been
done, although extensjve analysis using presently available
research funds is not economically feasible. The sensitiv-
ity of SMOG to 30 percent reduction in hydrocarbons, 30
percent reduction in oxides of nitrogen, and to reductions
in emissions to as great a degree as 100 perceht'were
discussed in a CARB report on Sacramento area modeling(11),
and in the ‘Transportation Laboratory’s report on the
Sacramento modeling(6).

11



4) "Design an adequate regional or line source air moni-
toring program, with proper exposure, to acquire CO,
HC, NOX, 03, wind speed, wind direction and vertical
temperature structure data to determine the temporal
and spatial distribution of pollutants for validation
of the air quality models; and

5) "Validate existing air quality model(s) based on
seasonal variations of pollutant concentrations for
a variaty of isolated ¢ities in California consider-
ing meteorology, topography and sources of pollutants.”

Caltrans monitoring programs, funded by this research, de-

veloped data bases for the Fresno, Sacramento and San Diego
regions. The SMQG, SAI Regional Airshed, and MADCAP models
have had verifications accompiished or attempted at one or

more of the above locations. As previously mentioned, the

SAT and DIFKIN models were also used without great success

in the Los Angeles region.

A11 three data bases include pollutant data from three or
more monitoring sites for use in verifying a regional ozone
model, Pollutants measured include ozone, hydrocarbons,
oxides of nitrogen and carbon monoxide. Additionally, each
data base contains the necessary meteorological information
for developing wind flow fields and stability classes. Solar
intensity and emission inventories are other aspects of the
data bases.

Temporally, the San Diego data base extends from June 1975 to
October 1975, the Sacramento data base from February 1975 to
February 1977, and the Fresno data base from May 1976 to
October 1976.

12



Caltrans is also the custodian of air quality daﬁa bases for
the Los Angeles and Bakersfield areas, althouah those data
bases were not accumulated under the subject project.

6} "Using statistical regression techniques, identify
important dispersion parameters and develop a sta-
tistical model if applicable."

Statistics are widely used in microscale air quality studies
which are short of data, time and/or funds. For example
APRAC-TA and Larsen's model have been used for statistical
estimates of carbon monoxide concentrations. [t has also
been found convenient to use statistics to estimate con-
centrations and meteorclogy between adjacent monitoring
stations.

One method of using statistics to Tower costs with a
simplified program involves the use of “repro-modeling"(12).
In this technique, a complex air quality model may be
verified for a typical transportation engineering system

on a one-time maximum-effort basis. With this model infor-
mation, and statistical regression analysis, the air quality
effects of many other more specific projects could be esti-
mated using the results from the complex model. Thus,
detail and some accuracy on the individual projects will

be sacrificed for an inexpensive but rational air quality
analysis. |

7) "Recommend to transportation planners and engineers
a ready-to-use package of the air quality model(s)
and techniques most,app11cabie for assessment of
the impact of transportation systems on the air
environment."

13



"M1Crosca1e models can be packaged with relatively simple
input instructions for use by planners and engineers with
1ittle training in air quality fundamentals. Several are
available, However, regional models are quite complex and
the work of air quality engineers is usually Timited to
data preparation and analysis. Our findings are that
modeling specialists such as CARB Modeling Air Quality
Unit (MAQU) are necessary to run the models.

The Environment Protection Agency requires a sophisticated
photochemical model be used in the Los Angeles Basin. All
other nonattainment areas can use simpler.models. It is
true that oxidant models are too complex to be performed
routinely, and there is doubt that direct application of
regional photochemical models is economical when evalua-
ting various transportation control alternatives.

Regional models have been verified and information from
the San Diego, Fresno and Sacramento modeling has the
potential for implementation in assessing the impact of
transportation related contributors to air pollution,

The MADCAP model is available for simulations in the

San Diego region. MADCAP (Model of Advection, Diffusion
and Chemistry of Air Pollution) is a product of an

office of Science Applications, Inc., based in La Jolla,
California. It is a three-dimensional regional air
quality model which is designed to determine ozone levels.
Input similar to that used for SMOG is required. MADCAP
is based on a horizontal Lagrangian and vertical Eulerian
grid solution of the atmospheric diffusion equation, The
San Diego Air Poilution Control District (APCD)} is the
custodian of MADCAP,
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The LIRAQ model(13), developed by the Lawrence Livermore
Laboratory is being used for air quality simulations in
the San Francisco Bay area under the auspices of the Bay
Area Ajr Quality Management District.

The trend has been toward the deveTopment of models
uniquely created for a single area., The SMOG model's
versatility enables it to be used, with the assistance
of modeling speciatists, by Tocal agencies which lack
models prepared specifically for their regions,

IMPLEMENTATION

The air quality monitoring trailers represent the most
frequently implemented development of the research pro-
gram entitied "Transportation Syétems and Regional Air
Quality". The equipment in the trailers can be uysed for
ambient air quality measurements in conjunction with
microscale or regional study activities. The monitoring
capability includes measurements of carbon monoxide,
oxides of nitrogen, ozone and hydrocarbons. Caltrans
has designed three ‘such trailers, and the findings of
the research were disseminated in the report entitled
"Design of an Air Quality Monitoring Trailer for
Regional Air Quality Assessment”(5).

In conjunctioh with monitoring by the trailers, implemen-
tation of the research was achieved through the development
of the Air Quality Data Handling System (AQDHS) file for
the California Department of Transportation, This file is

15



currently used by the Transportation Laboratory in
Sacramento and air quality personnel of the Caltrans
Districts throughout the state.

Several regional models were evaluated using these research
funds and a better understanding of the use of regional
modeling for evaluation of transportation systems has been
achieved.

Explicit algorithms for the description of diffusivities
for air quality modeliing were developed under this research.
These algorithms are state of the art and are currently
used in those air quality models, both mesoscale and micro-
scale, with which Caltrans and the CARB are involved. This
diffusivity method is described in the report entitied "A
Consistent Scheme for Estimating Diffusivities to be Used
in Air Quality Models"(4).

The wind flow field program has been implemented. This
program provides the air quality engineer with a method to
take wind speed and direction data from the AQDHS file and
have wind flow fields plotted to map scale entirely by
automated methods. )

Available models deveToped wholly or in part under this
research project include SMOG, SAI, and MADCAP,

16



AGENCY RESPONSIBTLITY

The air quality regional modeling of the Fresno area was

a joint effort of several agencies. These agencies are
MAQU, the CARB's Technical Services and Planning Division,
the California Transportation Laboratory, the California
Department of Transportation PTanning, Depariment of
Transportation District 06 in Fresno, the Fresno APCD

and the Fresno Council of Governments.

There follows a summary of each agency's duties. Overall
direction was provided by Caltrans District 06 and the
Caltrans Laboratory. The air quality and meteorologic

data base for model verification was gathered by the

CARB's Technical Services Division and Caltrans District
06. Personnel of the State Department of Health calibrated
the monitoring instruments. Data reduction was provided by
personnel of the CARB Technical Services Division and the
California Transportation Laboratory. The stationary emis-
sions inventory was made by personnel of the Fresno APCD.
Raw data for the mobile emissions inventory was provided

by Caltrans District 06 and the Cattrans Department of
Transportation Planning, and the CARB Planning Division
provided computer programming for automation of the mobile
emissions data. Data input and execution of the SMOG

model were performed by personnel of MAQU and the
California Transportation Laboratory.
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REGIONAL STUDY AREA

To accommodate the SMOG regional oxidant model, which is
an Eulerian type grid model, the Fresno area was divided
into 625 squares, 25 squares per side. The size of each
grid square is 1 mile by 1 mile and the point of cartesijan
origin, that is, the southwest corner of grid sgquare (1,7)
is set at the intersection of Springfield Road and Chateau
Fresno Road. The grid square numbering increases toward
the east and toward the north, thus the Tocation of any
feature within the grid can be represented by the coordi-
nates of the grid square in which it resides. The limits
of the grid were chosen to include the metropoliitan Fresno
area and the communities of Sanger, Fowler and Parlier.
The location of the Fresno gridded area is shown in
Figures 1 and 2.

The concept of a regional grid is especially versatile.
There are 625 distinct areas in which emissions can be
totaled and used by the computer program, and there are
the same 625 distinct areas in which to compute pollutant
concentrations. The 100 grid squares that border the
area are ordinarily used to assign concentrations to air
being advected into the area. Any control strategy chosen
by planners to alleviate air quality problems can be
assigned to a grid square, and the computer model will
attempt to evaluate the signficance of the strategy in
that particular location. Throughout this report, air
quality information concerning all locations will be re-
ferred to by their grid square.

18
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PHOTOCHEMICAL MODEL DESCRIPTION

The Integrated Model for Plumes and Atmospherics in Complex
Terrain (IMPACT) is a grid model(14,15). This means that
conditions within a specified area in the study region {the
so called grid sgquare) are the basic consideration of the
modeling process. IMPACT solves the conservation of mass
equation with a detailed representation of wind and diffu-
sion, especially in the vertical dimension, and uses a 39~
step chemistry.

IMPACT is a product of an office of Science Applications,
Inc., based in La Jolla, California. IMPACT was developed
by Dr. Ralph Sklarew in Westlake Village, California.

Dr. Sklarew now has his own firm {(Form and Substance, Inc.)
in Westlake Village. IMPACT has been revised, and is now
in the custody of MAQU. TIMPACT began as a point source
model and has been expanded by Dr., Sklarew and MAQU person-
nel into a model with regional capabilities. MAQU has
renamed it "Simulation Model for QOzone Generation" (SMOG).
The SMO& model was developed in 1976-78. The SMOG model .
was used with success on the Fresno project.

GEOGRAPHY

Fresno is located on the east side of the San Joaquin

Valley approximately midway between Stockton and Bakersfield
at an elevation near 300 feet above sea Tevel. The valley
is bounded by topographic barriers on three sides. They are
the Coast Range on the west, the Tehachapi Mountains on the
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south and the Sierra Nevada Mountains on the east. The
northern end of the valley is not well defined, but is
usually understood to be north of Stockton near the
Mokelumne River.

The valley is oriented northwest-southeast and is some
300 miles in length by 50 miles in width. The shape of
the valley and the surrounding mountains establish the
prevalent wind directions.

During the summertime ozone season, the Pacific high
pressure cell and the basin-1ike topography combine to
cause high temperatures, mostly cloudless skies and a
typical subsidence inversion. Nocturnally, a shallow
surface inversion results from surface cooling. This
surface inversion is usually strongest in the early
morning and confines pollutants near the ground until
intense midday solar radiation promotes mixing to the
height of the subsidence inversion. The most frequent
summertime wind direction is northwest.

The Fresno study region has a flat topography. The
populated sections are- surrounded by agricultural land

" with the exception of the northeast corner of the region
where foothills of the Sierra Nevada range are found,
The Fresno area's relative topographic simplicity makes
it desirable for air quality computer modeling.

22



STATIONARY EMISSIONS INVENTORY

Integrated point and area source stationary emissions were
determined for each grid cell in the Freso modeling area.
Personnel of the Fresno APCD assigned appropriate pollutant
emissions to each of the grid cells. Pollutants inventoried
included carbon monoxide (CO), oxides of nitrogen (NOX),
total hydrocarbons (THC), oxides of sulfur (SOX}, and total
suspended particulates (TSP).

The inventory data are based on the year 1976. Two days in
that year, August 24 and August 31, were selected for com-
puter modeling. Analysis of the field data indicated that
these dates out of those in which pollutant monitoring was
done during the summer of 1976, were most meteorologically
conducive to the formation of ozone in excess of the NAAQS,

The air polluting gasses that are typically emitted in
urban, industrial or agricultural areas {the “area" sources)
during each business day in the summer season were totaled
for a typical Fresno area day in 1976. To this amount were
added emissions peculiar to the individual study days. An
example of an exceptional emission source is agricultural
wasta bufning. Emissions from area sources, such as vege-
tation, not involving activities of man were not included

in the emissions inventory.

Major point source emissions were taken from permits on
file with the APCD while minor point sources and area

source emissions were estimated by APCD personnel.

A file of the stationary emissions was placed on magnetic
“tape to be accessed for the SMOG model.
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MOBILE EMISSIONS INVENTORY

For the purposes of this study, mobile emissions were taken
to include only highway vehicles. Emissions from aircraft
and rail sources were included by grid square among the
stationary emissions.

Emissions from highway vehicle sources were estimated using
the Direct Travel Impact Model (DTIM). The model assigns
highway vehicle pollution sources to each of the 625 grid
squares and generates the resultant pollutant emissions.
The base year used was 1976, and the models were programmed
to generate emissions for any year through 1995.

The input to DTIM is a summary of traffic counts along
segments of roadway (links) in order to generate astimates
of vehicle miles traveled (VMT) along each segment. OQther
inputs to the model include the nature of each trip; for
example, going to work, going shopping, et¢c. The model
considers whether the automobile is in a cold travel mode
or a hot travel mode, and is also able to estimate the
variations in fuel usage due to socio-~economic factors

for different neighborhoods in the metropoiitan area under
consideration.

DTIM takes, for each grid square, the VMT generated from
the input and calculates the amount of air pollution
emitted from the aggregate of motor vehicles. DTIM bases
its figures on emission factors used by the CARB and
Caltrans. It writes a report on the quantity of air
potlutants being emitted in a geographical area, and it
also writes, on magnetic tape, a file of mobile source
emissions which can be used directly by the SMOG photo-
chemical model,
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TABLE 1

Emissions Summary for August 1976

Fresno Study Area

(kilograms/day)
-Emission'Category
- MSDS
No. Description
2 Motor vehicle
4 Railroad
10. Petroleum marketing
15 Chemical industry
16  Commercial air dried surface
_ ¢oatings :
19 Aircraft piston exhaust
20 Jet exhaust
24 Pesticides
25 Wood processing
27 Waste burning and wildfires
31 Mineral industry
32 Food processing
35 Metallurgical industry
40 Petroleum storage at gas stations
41 - Industrial air dried surface
coatings
42 Halogenated degreasing
43  Synthetic dry cleaning
46  Perchloroethylene dry cleaning
48 Heat treated surface coating
62  Domestic fuel combustion
66 Wine processing
71 Industrial external combustion
. boilers-natural gas
78  Petroleum production external
' combustion boiler
Commercial natural gas-external

127

combustion bojlers

Totals

25

. 288458.3

52.8
0

o O O o

86.8

78.9

35.2

289377.2

NO

21272.04
152.00

0

0

0

0
169.20

0
32.80

0
1000.80
1228.80
1.60

0

0

o o O

542.77
0
1145.23

0

212.50

25761.74

THC

32710.30
43.20
1632.30
168.80
1170.59

7.00
126.60
96.30
112.00
79.20

0

0
11.20
152.00
2311.15

248.00
447 .80
995.70
406.60

36.26
9753.50

13.84

2.40

14,56

50539.21
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~Table 1 and Figures 3 through 5 show data on emissions from
sources in the Fresno region.

AEROMETRIC DATA BASE

In order to verify a regional air quality modeT; it is
necassary to rdtioné]]y'determine the ambient air quality
concentrations throughout the study area. This process is
referred to as development of a data base. Then when the
predictions from the air quality simulation program are
computed, the predicted concentrations can be combared with
‘the known concentrations and the ability of the simulation
mode]l to effectively estimate pollutant concentrations can
be judged. In order to establish such a data bBase for the
Fresno study, several Tacations were monitored during the
summer of 1976. The monitoring was a joint effort of the
CARB Technical Services Division and Caltrans District 06.
Other air quality data were received from the CARB downtown
stations and the Parlier monitoring station of the Fresno
APCD.

Air Quality Monitoring

The CARB Technical Services Division stationed three vans
containing pollutant monitoring equipment in the Fresno
study region. They were stationed in the western, eastern
and northern areas of the metropolitan Fresnoc area; on
Neilsen Avenue near Marks Avenue in the west, on Simpson
Avenue near Chestnut Avenue in the east and on the campus
of Fresno State University in the north. The pollutant
monitoring van operated by Caltrans District 06, shown in
Figure 6, divided its time between several locatjons. It
was moved during the morning of each working day.
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"Each of these four monitoring units had the capability of
monitoring ozone, oxides of nitrogen, hydrocarbons and
carbon monoxide. Information on sampling devices is given
in Table 2, The CARB's permanent downtown Fresno station,
located near the intersection of First and 0live Streets,
monitored ozone, oxides of nitrogen and carbon monoxide.
The monitoring stations of the Fresno APCD at the Fresno
County Court House and in the Parlier area both measured
ozone and carbon monoxide.

For analysis of midday peak ozone periods, the vans placed
in the north and west sections of the study region ¢can be
viewed as representing the upwind or background concentra-
tions. The readings from the Parlier APCD station can be
viewed as representative of the downwind ozone concentra-
tions showing the effect of pollutant emission contributions
from metropolitan Fresno. |

The Caltrans data were placed on magnetic tape as they were
measured while the other information was delivered as written
monthly reports.

Meteorologic Data

Six stations, generally concentrated in the central urban
area, were established to gather wind speed, wind direction
and temperature data. They were mechanical weather sta-
tions (MWS) produced by Meteorology Research, Inc. (MRI).
These are self-contained battery-driven units which record
wind speed, wind direction and temperature data on paper
tape. Solar radiation was measured using a detector on the
roof of the Caltrans District 06 materials laboratory
building.

31



TABLE 2

Type of Instrumentation Used in Air Quality Data Collection

Ozone
Instrument
Technique

Calibration

NO
Instrument

Technique

Calibration

THC
Instrument
Technique

Calibration

co.
Instrument
Technique

Calibration

ARB

Dasibi
UY abserptiaon

Once every 6 mos.
(daily check)

TECO
Chemiluminescent

Once every 6 mos.
{daily check)

Beckman 6800
Gas Chromatograph
Daily

Beckman 6800
Gas Chromatograph
Daily

APCD

Dasibi T003AH
U¥ absorption

Onca every 6 mos.

Not measured

Hot measured

Beckman 318§
NDIR

Once every & mos.

32

CALTRANS

Dasibi 1003AH
UV absorption
Checked every day.

Calibrated by AIHL
avery 3 mos.

Manitor Labs 8440
Chemiluminescent

Weekly

Bendix 8201
Flame Ionization

Zeroed and spanned
on a daily basis.

Beckman 315
NDIR
Baily -
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FIGURE 7

AIR QUALITY AND SURFACE WIND STATIONS
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Table 3 1lists the stations that were used to gather data
for the study and Figure 7 shows the locations of the
stations by type.

FIELD DATA PROCESSING(16)

Data Logger

The data Togger used on the Caltrans van was the Datel
Model LP5-16 as modified by the California Transportation
Laboratory. The data Togger is an electrically powered
tape recording device that can interface with a monitor-
ing system. The output from ambient pollutant level
analyzers or meteorologic equipment is placed on magnetic
tape, and the tape is reduced by the use of a minicomputer.
The minicomputer, using BASIC computer language, prints
out the readings in report form by type of poillutant or
weather feature. These readings are then visually in-
spected for completeness and accuracy, and faulty data
are removed. The edited data are then automatically
placed into our AQDHS computer file, through the use of
another computer pfogram.

Digitizer

Wind and temperature data taken by the MWS devices, were
reduced using a Graf-pen sonic digitizer. The digitizer
is a device for determining X-Y coordinates in digitatl
form from entries on a graphic record. The coordinates
are then entered automatically into a data processing
mini-computer. The digitized coordinates in the mini-
computer are reduced to recognizable formats of wind
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speed, wind direction, and temperature. The data are then
recorded on a 7-track magnetic tape and placed into the
AQDHS computer file. '

Data Handling Files

Two important air quality data files were used in the
modeling portion of this research project.

AQDHS was developed by the Environmental Protection Agency
(EPA) at Research Triangle Park, North Carolina(l7). It
has provisions for handiing and storing every type of air
pollution-related data of general interest. AQDHS is con-
sidered a central file for all air quality data taken by
Caltrans in the State of California. The Caltrans AQDHS
file(18) is managed and maintained by the Transportation
Laboratory, and most Caltrans District environmental
sections store data in this file.

Caltrans air quality data taken in the field or received
from other data gathering agencies is reduced to AQDHS
format and put into the AQDHS computer file. AQDHS is pro-
grammed for adding, deleting, or changing data in the file.
From this computer file, programs are available to print
out written reports for distribution to interested agencies
or individuals and computer programs exist to access the
file for use in various aspects of modeling work.

Modeling Study Data Staging (MSDS)(19) is a file develaped
by MAQU to store the information needed by a particular
model for particular candidate modeling days. Rapid data
access from MSDS to air quality models of any scale is
designed into the MSDS system.
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A computer program was déve1oped for this research project
which automatically converts the AQDHS file format to MSDS
format. The MSDS file is also compatible with the Emission
Inventory System (EIS)} point source accounting effort(20).
It is expected that point and area source data to be used
in a computer modeling effort would be formatted directly
for the MSDS file.

To aid the researcher/analyst in determining the meteorology
of a region to be modeled, a computer program(l) was de-
veloped to select all the AQDHS metearology data for a
candidate day and print the magnitude and direction of the
measured winds. After the wind data are taken from the
AQDHS file, they are processed by the computer program,

and vectors representing the wind speed and direction are
plotted using a Calcomp plotter.

The output from this plot program enables the air quality
engineer to see the directions of the wind for each of the
hours to be modeled. It also can serve to show the analyst
that certain wind stations were perhaps not operating
correctly, enabling him to have the faulty data removed
from the modeling data base.

CANDIDATE DAYS AND THE MODELING PROCESS

The selection of days for ozone modeling is determined from
several considerations, Since the desired end result of
~air pollution simulation modeling for ozone is a verified
model which can simulate the various control strategies
availabTe to alleviate high ozone levels, the verification
must be done for a day where ambient ozone measurements
were unusually high.
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Therefcke, the first chore in selecting a candidate day
is to review all days for which air pollution concentra-
tions have been monitored with an eye toward selection

of ozone episode days. Figures 8, 9, and 10 show the
relative frequency of maximum ozone concentrations during
July, Auqust, September and October 1976 at the County
Health Department, CARB 0Olive and Parlier monitoring
sites. In these figures, the relative frequency of 1.0
was assigned to the most frequent maximum ozone concen-
tration range in the Fresno region for the months studied.
Thus, a relative frequency of 0.5 indicates that this
range of ozone concentrations occurred one-half as often
as did the most frequent'range.

After the initial review designates the days of high ambient
ozone concentrations, the second stap is to check the day of
the week on which the high ozone concentrations were measured.
In this step, the days where the data base will surely be

" incomplete (Saturdays and Sundays, for example) can be elimi-
nated. Weekends do not qualify since employees assigned to
gather data are not working those days, and pilot balloons
will not have been released, nor will temperature and pollu-
tant monitoring aircraft have been flown on those days.
Furthermore, the automated monitoring instrumentation wilil
not have received its daily checkout.

On any day it is possible that one or more monitoring
Tocations were not in service; and since fiscal constraints
usually limit the data gathering effort to that amount
minimally sufficient, the completeness of the prospective
‘data must be considered when judging the qualifications of
a candidate day. This will reduce the candidate days to
those weekdays where high ozone occurred, and the data
gathering effort seems adequate.

38



8 um:uqm

m>_|_O m_mdo
( WHdd)
- NOTLVYINIINDI 3NDZO *XVA
g1 vi Z1 o1 8 @9 b & 0O

9.6 ‘HIBOLO0 HONOMHL XIN 'SNOILYHLNIONOD
. 3NOZO WNWIXYW 40 FONIMHNO00 40 AON3ND3YS

AON3INO3YEd IATLVI3Y

39



'1d3d HLOIWVAH ALNNOD

(WHdd)
NOTLVHINIINOI 3INOZO *XVA

g1 1 21 01 @8 8 ¢ 2

7961 ‘¥3FOLOO HONOHHL KNP ‘SNOILLVALNIONOD
~3NOZO WNWIXYIN 40 FONZHHMO00 40 AONANDIY:

AANINOIHS IAT LY

40



H31 18V d

(WHdd)
NOI1VMINIINOD 3INOZO *XVN
9T v1 Z1 o1 B8 8 + 2

961 ‘YIFOLO0 HONOYHL XINP ‘SNOILVHLNIONGD

~ 3NOZO WNWIXYW 30 JONZHUNO00 40 ADNINDZ

AIN3NDIHL FAILVIIY

41



The next step is to review other agencies as possible
sources of data that can be used in the modeling effort.
Examples are APCDs for wind and meteorologic data, the

ARB and APCD monitoring stations for ozone, carbon monoxide
and other pollutants, and segments of private industry
which often monitor ambient air quality for a number of
pubiic or private reasans.

Next to be considered is the quality of all the gathered
data, their completeness, and their compatibility with the
objectives of a regional ozone air pollution simulation
program. It should now be possible to reduce the data
collected during a two to three month monitoring period

to those four to eight candidate days most appropriate

for verifying an ozone model, and to tentatively rank

them in order of des%rabi]ity.

A1l available data for the candidate days are then entered
into the AQDHS and MSDS computer files. These data include
solar insolation, temperature, wind speed and direction at
ground level and aloft, and all monitored ambient air
pollutant observations.

For the Fresno project, Wind.data from as many as nine
stations were put into the aforementioned computer program
which plots wind flow fields. A second computer prdgram
associated with the SAI Airshed model used an"[~2" distri-
bution to determine wind speeds and directions statistically
in order to find an estimate of speed and direction for each
of the 625 grid cells in the Fresno study region. Similar
statistical methods from the SAI model were used to distribute
the measured ambient air pollutant levels throughout the 625
grid cells. These data provided an estimate for pollutant
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concentkations between monitoring stations, and they also
provided estimated pollutant Tevels in those boundary areas
of the modeling area in which no polTution monitoring
devices existed. |

The wind flow field plots and the statistically distributed
pollutant concentrations were then inspected for compatibility
with computer requirements. An example of an important re-
quirement for computer modeling is the Tack of any steep
gradients. For example, between adjacent grid cells, changes
Tike an order of magnitude are not allowable, and indeed
gradients that simply double across cell boundaries are not
desirable.

After examining the data for completeness and viewing the
computer generated distribution of air poliution and meteor-
ologic data throughout the study area, the final step in the
process of selecting candidate days is to inspect the emis-
sions data to determine if ahy unedited anomalous sources
that might upset the verification of an ozone model were
inventoried for any of the days.

SMOG MODEL VERIFICATION

The SMOG model (Simulation Model for QOzone Generation) was
developed from the IMPACT madel by MAQU and Form and
Substance, Inc. of Westlake Village, California. The SMOG
model is maintained for public usage by the CARB. MAQU

used the SMOG model for a Sacramento ozone simulation using
the data of June 28, 1976(11) and were successful in achiev-
ing a model verification. The Air Quality Unit of the
Caltrans Laboratory also verified the same model for ozone
in Sacramento using the data base for August 24, 1976.
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Model Input Requirements

Unlike models which use preparation programs, grid cell

distribution of wind data, air quality data, diffusivity
data, and upper cell concentrations are included in the

SMOG model's single simuiation run.

Inputs must include initial concentrations of ozone, nitro-

gen dioxide (NO,), nitric oxide {NO), and hydrocarbons,

An important set of air quality inputs is that of the bound-
ary conditions. This information is necessary to enable

the computer to quantify the pollutant concentrations in

air advected into the gridded study area. Wind information

must be submitted for each hour of simulation time.

The SMOG model user may choose the number of layers to be
modeled in the vertical direction. Each may have independent
and changing pollutant concentrations. The user must input
background (starting) concentrations for each of the layers.
The number of vertical layers is generally determined by
assessing the funding available for computation. time (more
cells mean higher costs), the user’s knowledge of aloft
poilutant levels, and the height of the mixing level,

Development of the Input Values

As the modeler gains experience, he finds that he is able
to assign relatively correct pollutant concentrations to
various locations in the ground surface layer, and in the
elevated layers even in the absence of direct measurements.
Certain phencomena help the modeler, 1In the case of ozone,
direct ground interception and NO emissions from motor
vehicles tend to scavenge the ozone at night along the
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surface of the earth. 0On the central valley floor in

urban areas, this ozone depression is perhaps 80-100 per-
cent complete. Analysis of the data taken during our
airplane flights in the southern San Joaquin Valley with

an ozone monitoring device on board enabled our personnel
to estimate the ozone profile in Fresno up to the maximum
vertical cell elevation of 600 or 800 meters. This was
done Targely by examining the Fresno ground concentrations
over a two-day period and determining night and morning
surface and aloft concentrations measured in the Bakersfield
ragion under similar conditions. Specifically, for the
August 24 candidate day, the ground level ozone initial
conditions were fixed at 0.01 ppm and ozone concentrations
for the second vertical layer were fixed at 0.05 ppm. For
the August 31 candidate day, on which higher ozone concen-
trations were encountered, the assigned initial conditions
were 0.01 ppm for the surface layer and 0.07 ppm for the
second Tayer. : |

Other inputs which require judgment are the correct ambient
concentrations of reactive hydrocarbons. It is generally
agreed that measurement of ambient reactive hydrocarbons is
the weakest link in the state of the air pollution monitoring
science, and the medsurements made in the Fresno region would
tend to support this idea. The reactive hydrocarbon readings
taken in the Fresno region on the candidate days vary from
zero to 0.9 ppm with zero being by far the most predominant
reading. For example, during the critical 6:00 a.m. to

9:00 a.m. period on August 31, the reactive hydrocarbon
concentrations observed were zero, 0.2 ppm, and 0.9 ppm.
These readings vary too greatly to arrive at a sensible
average. '
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As an alternative to using the directly monitored reactive
hydrocarbon readings, it was decided to use an equation
developed by the CARB for relating total hydrocarbon (THC)
and reactive hydrocarbon {RHC) concentrations in the

Los Angeles Basin. The equation is

THC = 1.55 RHC + 1.35 (Egq. 1)}

The monitored total hydrocarbon readings are recognized to
be reasonably accurate since they are more easily distin-
guished than reactive hydrocarbons in a sample of air.

After determining the estimated reactive hydrocarbon con-
centration from Equation 1, a set of hydrocarbon splits
developed by the CARB was used to break down the reactive
hydrocarbons developed from the equation into the Tumped
species to be used by the SMOG model.,*

In the absence of any measurements of concentrations of
total or reactive hydrocarbons for the upper vertical cells,
concentration assignments were based on the amount of
pollutant that atmospheric chemists on the CARB staff said
were necessary to produce ozone concentrations determined

to be correct for that altitude.

*Hydrocarbon Spiits

1. 0lefins 13% with 2.9 average carbon atoms/molecule

. Aromatics 26% with 7.0 average carbon atoms/molecule

. Paraffins 60% with 3.75 average carbon atoms/molecule

. Aldehydes 1% with 1.73 average carbon atoms/molecule

2 M
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There is another way to vfew the situation, one which would
have resulted in a lower hydrocarbon assignment for the
upper level cells. In this alternate scenario, the modelers
could have assumed that the upper level ozone was advected
from nearer the surface and was simply residing there with-
out accompanying significant concentrations of hydrocarbons
and NOX.

In the case of oxides of nitrogen, the observed surface
concentrations from our field monitoring were used. HNO
concentrations close to zero were taken when high concen-
trations of ozone were present. Concentrations of NOX

aloft were based on the steady state equilibrium equation
K, NO
. 1 2 . . . .
03 = K; O where K] is a function of the solar insolation,

and K, = 20.8 (a constant).

3
Attached as Appendix A to this report are the SMOG input
data for the runs of August 24 and August 31, 1976. The
SMOG model user's manual prepared for the CARB is available
through that agency(15).

Other necessary inputs were taken from various sources.
The elevation of the terrain was taken from U.S. Geologic
Survey quad sheets; the éurface roughness ﬁas estimated
by air quality engineers of Caltrans; the solar intensity
was measured on the Caltrans District 06 property, and
these data were checked for reasonableness by output from
computer programs that can develop the solar intensity
‘for any Tatitude in the northern hemisphere for a given
month and day; the air pressure and the concentration of
water vapor were taken from U.S, Weather Bureau records
and the hourly temperatures were averaged from various
Caltrans meteorologic station data.
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Initial conditions are présented for the first simulation
hour (in these cases 0600-0700). The boundary concen-
trations are basically similar to initial concentrations,
however, boundary concentrations are necessary for each
hour of ozone simulation, There is a set (four or six
vertical layers thick) of boundary concentrations for
each of the four sides of the gridded square plus a set
of concentrations for the 1id of the simulation box.
Caltrans air quality engineers used four vertical layers
of 200 meter thickness, MAQU used six vertical layers of
100 meter thickness.

The stability profiles for each hour were largely developed
using known surface wind speeds. This procedure was made
necessary by the small numbers of pilot balloon readings on
candidate days. The vertical temperature profiles were
based on data from aircraft temperature flights.

Surface wind and initial concentration inputs to the SMOG

model for the candidate days are shown in Tables 4 through
7.

SMOG SIMULATION PROGRAM OUTPUT

The program yields windflow fields for each hour of simula-
tion. Vectors are developed for each vertical cell. Dif-
fusivities are calculated for each vertical cell; and the
atmospheric chemistry program, of course, creates the average
ozone, NOX, and hydrocarbon concentration for each grid cell,
This information is output in two ways; one is an instanta-
neous concentration on the hour, and the second is the average
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concentration for each of these pollutants throughout the
hour. At the user's option, this information can be com-
puted and printed out for other selected periods of time,
for example every three hours, every six hours, etc. The
Fresno study was output on a one hour basis.

The amount of computer expense is largely based on the size
and complexity of the modeling volume. For the Fresno SMOG
simulation, four vertical cells of 200 meters height {(August
24) and six vertical cells of 100 meters height (August 31)
were used. These vertical dimensions, along with the 25
north-south cell columns and the 25 east-west cell rows
resulted in a central processing unit {(CPU) time of approxi-
mately 1-1/2 hours. So the Fresno SMOG model required 7 to
8 minutes of CPU time per hour of simulation time or a cost
of approximately $§50 per hour of simulation time.

SMOG MODEL STIMULATION RUNS

The surface ozone and oxides of nitrogen levels for the
runs that simulated candidate day conditions were input
directly from data taken by the monitoring equipment,
As stated previously, however, development of the reac-
tive hydrocarbon input was not so simple.

Two candidate days, August 24 and August 31, 1976, were

the subjects of ozone simulation by the SMOG model in the
Fresno region. The August 24 candidate day was modeled

by personnel of the Caltrans Laboratory air quality section
and the August 31 candidate day was modeled by MAQU person-
nel. The higher ozone concentrations were observed on the
August 31 candidate day.
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Two simulation runs were made using the August 24 candidate
day conditions, the first with an emiséion data base show-
ing zero emissions and another with full emissions as de-
termined by the stationary and mobile emissions data
“inventory. These simulation results were generally favor-
able, however, the observed ozone pollutant Tevels were
closely approximated in only two downtown stations and

not closely approximated in Parlier in particular. Parlier
is known to be a high ozone site downwind from the Fresno
metropolitan area, and for the August 24 simulations, the
ozone levels generated by fhe computer were Tow. Figures
11 through 29 show relationships for measured vs model-
predicted air pollutant values at the monitoring stations
for the August 24 candidate day.

As was the case in the Sacramento regional computer runs,
Tittle difference was detected between the zero emissions
run and the full emissions run. It is believed this is due
to the SMOG model’s bging more sensitive to the input of
initial and boundary conditions than it is to emissions
data when the model simulation is done on an intra-day
basis.

In other sensitivity trials, Ranzieri, Allen, and Tilden(11)’
found that a decrease in hydrocarbon emissions of 30% or a
decrease in N_Ox emissions of 30% resulted in no change on

the average in SMOG model generated ozone concentrations

from intra-day simulations.

The computer simulations showed that "waves" of high ozone
~oriented north to south drifted across the study area during

57



(- hIER

SHNOH NI 3WIL

0z Q1 g1 | Z1 01 g g b
T } } i “ } j y i ¢ ! “ ; 0
. Z
+ b
-9
-
.:.ﬂ d
-
+01
T+oi
L b1
a31300N ¥ | .
azdnsvan X NOILVTINNIS +far1
| 13dd0N 90NS |
g1

0

9L-b2-8

dAIT10 gdV3



0c

B1

o 2iminsid

sHNOH NI IWIL

4 Z1

o1

d371300W v

azdnsvyan X

o

Tl

WHJd

aal

NOILVINWIS a1

13d0N 90NWS

ON

mh|¢m;m

nu

IATTIO 88v3T°

59



H

SHNOH NI 3WIlL

0z g g1 b z1 o1 g 9 b
} } i i 4 } } } { } j t ! § 4 0
.L..N .
44
10
1g
-..Oﬁ
tz1
.....T.“.
MEREL o |
a3dnsvan X NOTLVINWNIS a1
o 13A0N 90NS m
20N 9/ -t2-9 IAII0 adva



0¢

I i um:w_..‘ |

mmDOI NI mzﬁh

1 z1

afen

i
T

ol -8 =

A3 13goN ¥
azdnsvaw X

i [ 1
] ¥  §

NOILYINWIS
T3AON 9ONS

+ b1

=0

9/ -to-8

JIV1S ONS3d4d

@1

{z1

11



Gi 3yN914

SHNOH NI 3JWIL

oz a1 g1 b1 Z1 o1 g 8 b
} i 4+ 0
._..
._..N
b
+8
18
+
+01
+z1
-._I
a313don v ]
a3x¥Nsvan X . NOILVINWNIS +a1
134d0ON 90WNS +
g1

ON 9/-t2-8 dLV1S ONSIHI



RCE

SHNOH NI 3IWIL

0z Q1 8t b1 z1 ol g 8 b
—t—— 0
12z
i -;T
18
| 18
+ 07
M A
“ 141
| g3n3aon v | ]
| dadnsvan X NOI .._.<IMD_2 [S 91
_ 14d0N 90ONWS ¢
81

°ON

9/-t2-8 3FLVLS ONSId4



SUNOH NI 3NWIL

0z a1 gl b1 z1 oi 8 g b
S U ST YGRS S S ST W S S - 0
1z
-T
-im
1g
101
tz1
| 11
3 13don ¥ | 4
azdnsvan X NOILVINWNIS dar1
13d0N 9ONS ¢
g1

“0

9L-t2-8

TYNINY3L dIV
ONS3Ha dVaIN



0Z

o e

mm:OI Z~ mzmh

gt 81 b z1

Ot

vml.*.%*fﬁ

d31agon v
d3adnsvan X

NOILVINNIS
730N 90WS |

o

ON 9/ -te-g

CIYNIWETIL SHIV

OINGT e Y

-



" -
LI . -

SHNOH NI 3NIL

oz 91 g1 b1 A ot g8 8 b
| 10
1z
1y
18
18
{01
....Nu
+#1
d3713don ¥ | ,. 1
a3xnNsyaw X NOILVINWNIS {ai
13d0ON 90NS  +
21

“ON 9L-12-8 IYNIWE3L IV

ONS3Hd ™ dVaN



| | SHNOH NI 3N L
a1 g1 b1 z1 or @ g

i ] i 1 i
¥ 1 1 T

L o
.
L
.
——

e

d313000 ¥ |
azdnsvan X | NOILVTINWNIS

13Ad0N 9ONS

0 ~ 8L-te-8 Q40N




SHNOH NI 3INIL

g1 b1 A 0} = 8 b

et “ 0
1z
+ b
+ 8

i .

_ 18
+071
tZ1

: TP

i g3n3aon ¥ T

a3adnsyan X NOILVTINWNIS {a1

_ 14d0ON 90WS ¢
g1

ON

9/ -t2-¢

d43N



02

NN mm:oqm

SHNOH 7: m_z:.
a1 81 b1 Z1 - o1 2 g

da3713a0n ¥

aadnsyan X NOILVTINWIS

13d0ON 90NS

“ON 9l-te-g ~ d4oN



€2 NS4

SHNOH NI 3WEL

0Z ai. a1 4! Al o1 g 8 4
i “ ; t . w b i i ¢ 0
TZ
Tb
+9
T8
+
101
KA
Th1
a3naaon v | I
azunsvyan X NOILVINNIS e
13d0N 9ONS ¢

=0

9.-te-8 ALNPOJ vIIAvW



¥ 3unoid

SHNOH NI JNWIL

WHdd

0z a1 gi b1 A o1 Q g b
L e S a T ey W — ; 0
+z
..ﬁT
+8
18
11.0."
L Z1
| +b1
a313don v !
aIdnsyan X NOTLYTINWNIS +oi
| 14d0WN 90NWS  +
. a1

0

' 9/L-te2-8

3SN0OH 18N03J

71



[

¢ 34n9td

SHNOH NI 3IWIL

z a1 g1 b1 Z1 01 g 8 b
} } t “ i } {- f } } i { + } } 0
1+2Z
_ +b
.T 1
¢ +8
4"
..n d
1 T
....Odw
i
+z1
. 1b1
a313aon v . T
daadnsvan X NOILVTINWNIS o1
14d0ON IONS
g1
=0 9/, -tec-8 _
ININWLHVYJ3Ad

HLV3IH ALNNOJ |
o %



92 34n9Id

SdNOH NI 3AIL

0z g1 g1 b1 z1 o1 a 8 b
—_—t 0
12z

.:.V

18

+8

101

1+z1

+o1

d313daon ¥ -
azdnsvam X _ NOILVINWIS dier1
| 1dd0ON 90NS |

<0 9.-ve-g d3radvd



FRESNO STATE ~ NEAR FRESNO AIR TERMINAL
I=12, J=15 I=i2, J=13

20" 50% 25%, 20k 50% 25%
= :
I 25% g 25%
& a /
3 o
QL bt o
5 io 0% 5o 50%
o o
o
® L H
= =
[op]
S o
1 1
10 20 v 10 20
O3 Predicted (PPHM) 03 Predicted (PPHM)
CARB OLIVE NCFD
1=10, J=1) I=6, J=210
Q

_ zor_ 50 Yo 55%, 20F 50% 25%
=
T
it- _25%
=]
g
a 10 50%
o
1]
=
a2
(@]

Ié) 2l0 25
O3 Predicted (PPHM) O3 Predicted (PPHM)
SCATTER PLOTS— MEASURED VS PREDICTED OZONE

Fresno Area, August 24, 1976

FIGURE 27
74



PARLIER
1:24, J= |
S0%

25%

03 Measured (PPHM)

O3z Predicted (PPHM)

MADERA COUNTY
I1=4 , J=24
50% 259,

N
]

04 Measured (PPHM)
C

1 [
10 20
O Predicted (PPHM)

25

n
o

O3 Measured (PPHM)

n
o

O3 Measured (PPHM)

o

COUNTY HEALTH DEPT.

I=}, J=10
. 50% 25%
/25°/o
= 50%
! !
10 20
O3 Predicted (PPHM)
COURT HOUSE
I=9,J=10
A 50% 25%
25%
L 50%

i | 1
10 20
O3 Predicted (PPHM)

SCATTER PLOTS~— MEASURED VS PREDICTED OZONE
Fresno Area, August 24, 1976

75

FIGURE 28



6¢ 3inbuy
9261‘p2 isnbny ‘Dasy ousaiy

SNOILVHLIN3IONOD INOZO a37300W GNY d3YNSYIW -HOLIOVI NOSI¥YIWOD

DAI}1ISOd —al)- - aaniypban
ol 6 g A Q S 14 ¢ I | g | e ¢ 14 g 9 L 8 6 0l
ﬂl ) ) } 1 ] T T 1] ] T T T T

1
3]

}
=

25ud1un320 o0 Aduanbaug

1
3]

paInspaw+ pajdipaid
.. .painspaW-pajd1paid

= 104204 uosiipdwo)

76



the simulation period. These waves are apparent in the
computer printouts, Figures 48 and 49. Since our ozone
monitoring stations were grouped in the metropolitan area,
there were not sufficient data available to determine if
these ozone patterns actually exist in the "real world".

The results of the August 24 simulations also indicate
that a double peak can be anticipated in ozone concentra-
tions in the Fresno area. The initial peak occurred
around 10:00 in the morning and the second peak appeared
around 4:00 p.m,

There is only a hint of the double peak in the observed
readings. This also might be due to the fact that the
monitoring stations were concentrated in the downtown
Fresno area instead of uniformly distributed through the
study region,

The observed readings on August 24 are generally Tower
than the simulated ozone concentrations by an average of
40 percent, Using this as a basis, it cannot be stated
that the August 24 runs resulted in a verification.

A successful run is one in which the predicted ozone
values agree, within a reasonable range, with the
measured ozone values. In examining the Figures which
show the relationships between the measured and modeled
ozone values, it is obvious that the modeling has not
approximated the observed for August 24, compared to
August 31, The Figures for August 31 show the measured
and modeled plots consistently following each other. The
Figures for August 24 show that the modeled ozone con-
centrations does not correspond well with the measured
ozone values.
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The verification is further illustrated by the "Scatter
Plots-Measured vs. Predicted Ozone." For the August 24
plots, the points are often outside of the 50% range,
whereas for the August 31 plots, the points are almost
always inside of the 50% range. The comparison factor
Figures also show ctearly that, in the case of August 24,
the comparison factor deviates much more from the perfect
value of zero, compared to deviation for August 31, where
there appears to be more of a grouping effect around zero,

As shown in Figures 30 through 46, the MAQU modeling of
the August 31 candidate day did result in a verification.
The ﬂAQU work also included a zeroc emissions run and a '
full emissions run. The peak ozone occurred around 1:00
p.m, and the double peak sfmu1ation which developed for
the August 24 day did not occcur in their August 31st
simulations, but the north-south waves of high ozone did
“appear. It was the feeling of the MAQU air pollution
engineers and atmospheric chemists that the north-south
oriented waves of high ozone were the result of the
emissions inventory. This theory is supported by the fact
that the ozone simulations in the Sacramento regional
modeling were relatively uniform in comparison with those
in Fresno and the geography of the two areas is so similar.

It is believed that the success of the MAQU work is due to
the higher ozone concentration on August 31 and to their
perseverance in trying simulations with various initial
hydrocarbon concentrations.
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Figures 29 and 46 showvthe frequency of occurrence of
various values of a statistical "comparison factor". As
the SMOG model's predictions approach agreement with the
measured ozone concentrations, the comparison factor
approaches zero. This graph also reveals the tendency

for the model to underpredict or overpredict the measured
concentrations. The negative comparison faciors indicate
underprediction while the positive indicate overprediction.

Figures 47 through 52 are reproductions of the actual com-
puter output from the SMOG model. The grid squares are
designated by the "I" and "J" values, and the grid cell
concentrations are averaged over the indicated hour,
Figures 53 through 78 are wind speed and direction plots,
computer generated for the candidate days, and are repro-
duced output from the windflow field arnalysis program(1).
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eight miles per hour

one inch (length of vector) =

Wind speed scale

i

FIGURE 54
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eight miles per hour

Nind speed scale:

one inch {1ength of yector)

0800 HOURS

AUGUST 24, 1976
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‘one inch (Tength of vector) = eight miles per hour

Wind speed scale:
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one inch (1ehgth of vector) = eight miles per hour

Hind speed scale:
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eight miles per hour

one inch {length of vector)

| Wind speed scale:
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eight miles per hour

one inch (length of vector)
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eight miles per hour

one inch (length of vector)

Hind speed scale
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= eight miles per hour

h {length of vector)

one 1nc
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FAVORABLE AND UNFAVORABLE ASPECTS OF THE SMOG MODEL

Favorable

1. The model has an up-to-date chemistry. A verification
was achieved using input data for the Sacramento region.
MAQU was able to verify the model for the August 31
candidate day using Fresno data.

2. The inputs have options with regard to the types of
plume rise and diffusivity algorithms to be used. Many
temporal output options are avaiTlable,.

3. The hydrocarbons are input by species.

4, The thickness and size of vertical cells are variable.
Thus a rational vertical concentration and wind profile can

be readily established.

5. There is no limit on the lengths of the sides of the
study area (within economic feasibility).

6. Ancillary programs such as a plot of wind flow fields
are easily prepared and accessed.

Unfavorable

1. A rectangular study'area is required. Thus computer
time is often expended to study areas of noninterest.

2. The SMOG model 1is not sensitive to emissions in a 13-
hour or less simulation.
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APPLiCATION OF THE SMOG MODEL'S FINDINGS AND POTENTIAL USES

The results of this study seem to indicate that the SMOG
model can predict the ozone concentration in the Fresno
region over a short period of time. The model therefore
should be applied to a situation where an agency wants

to estimate the maximum ozone Tevel that can be antici-
pated in the afternoon of a specified day, given the wind '
regime and the initial concentrations for early in the
morning of that day.

There are indications that the model can generate accurate
episodic ozone concentrations from so-called "clean aif"
using the meteorology regime and the emissions data base
from a region. In a 13-hour simulation on Sacramento data,
air with an ozone concentration of .01 ppm was taken to the
.05 ppm level given a meteorologic regime conducive to the
propagation of ozone. However, to reach episodic lTevels,
the ozone generation must be over at least one night and
perhaps more than one night. Since the computer cost for
one hour of simulation time is more than $50, the costs of
overnight work will be high, Along with the problem of
obtaining funding for such simuTatibns, the question of

the atmospheric chemistry being valid through a nighttime
period is also unresolved.
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PROBLEMS AND'UNCERTAINTIES>IN MONITORiNG AND MODELING

1)  State of the Science (Art)

The fact that the science of regional ozone mode11n§ is
in a state of flux is perhaps the most important problem,
As an example, when this research project was initially
proposed in 1973, the SAI 15-step 25x25 regional airshed
model was designated as a model to be tested, When the
modeling actually began in 1979, MAQU recommended the
SMOG model, During the period of time from 1973 until
the present, SAI improved their regional ozone model
several times.

Currently, the state of the art in ozone modeling refers
to the sophistication of the algorithms that represent
atmospheric chemistry. Rapid improvements in this area
have occurred in the period 1975-1980. Computer repre-
sentations of air pollution chemistry during nighttime
is an important aspect of computer ozone modeling now
beiné developed.

Basic research into the improvement of regional photo-
chemical ozone models continues at a rapid pace. At
times i1t appears that the models develop without the
proper level of user input and that model sophistication
is seen as an end in itself. The work performed on

- this project would indicate that some of this improvement
effort should go toward user-orienting the models. This
refers not only to establishing rapport between the
model's potential users and developers in order that
solutions to the user's needs can be provided, but also
concerns such things as data intensity vs accuracy of
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ontput ana ébilfty of the user to provide the specific
data required. Further model development should be based
gn user feedback.

It was a major decision on the part of the investigators

to abandon the SAI 15-step chemistry model and go to the
SMOG model, At the present time, SAI's Jatest model with
the 38-step carbon-bond-mechanism is claimed by SAI to be
the state of the art; the SMOG model has proven to modelers
of the CARB and Caltrans that it is capable of predicting
ozone to the point of achieving a verification in a region;
the LIRAQ model1(13) for the San Francisco Bay Area and the
MADCAP modei(7) in the San Diego area are in current use;
and a new model with advanced chemistry is in the final
stages of development at the California Institute of
Technology.

2) Emissions

An emissions inventory is at best a guess. Just as the
census takers can never be sure that they have counted
everybody, the assembling of an emissions inventory is

an estimate. Intuitively it can be concluded that the
emissions tally is probably short. The mobile emissions
estimate is Tikely more accurate than the stationary
emissions estimate because the traffic counts are made
with reasonable accuracy, while the consumption of products
releasing. hydrocarbons in domestic and business 1ife is
much more difficult to quantify. Examples of important
sources that can be included in the latter category are
emissions due to household use of aromatics, agricultural
burning and backyard bar-b-cue cooking., Other potential
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saurces when discussing emissions are those from vegetation,
particularly conifers(21). Although the EPA minimizes the
importance of reactive hydrocarbons emanating from vegeta-
tion, considerable evidence exists that the thicker vege-
tative covers which grow in periods of heavy rainfall emit
substantial amounts of terpenes. These hydrocarbons, if
actually present, would result in higher generation of

ozone after wet winters than one might observe in years

with Tighter vegetative cover.

Any discussion of pollutant emission uncertainties should
include the fact that automobile emission technology is
changing rapidly. Auto emissions are scheduled to decrease
through the next decade, but there is a chance that they
may increase if public demand for more fuel economy becomes
more important than the demand for clean air.

3) Incomplete Data Base

It is important that the modeler have confidence in his air
quality data base; and, with Timited funding, it is quite.
Tikely that the modeler will not have all the air quality
monitoring facilities that he might wish., In the case of
the Fresno study, a region of 625 square miles was repre-
sented by fewer than 10 air quality monitoring stations,
and the windflow regime was developed on the basis of a
similar number of meteorological sensing devices.

In rural areas the importance of intensive air quality moni-
toring is not so great as in the urban areas. In the urban

areas where major emission sources exist, large gradients in
air quality concentrations can occur within one grid square;
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indeed within a few city blocks. Developing the air quality
concentrations in an urban area is very complex; and there,
perhaps, is an instance where fewer monitoring stations are
preferable to many. The reason for this might be that many
monitoring stations would provide such variations in concen-
trations due to proximity to major sources that it would be
difficult to arrive at a satisfactory estimate., Furthermore,
even when gradients within arid squares are recognized in the
urban areas, the model provides no means with which to enter
these microscale gradients., They must be averaged within the
minimum size area considered by the model which is the single
grid square.

Another area where necessary estimating results in a
contidence problem is in the height of temperature inver-
sion or the mixing depth level. Usually the temperature
inversion height is determined by airplane temperature
flights or the use of an acoustic sounder. The typical
project budget allows one acoustic sounder for the
entire region, and the airplane flights are so costly
that only one or two parts of the region can be measured
three times per day. This results in the necessity of
estimating the inversion height for much of the areal
and temporal extent of the ozone modeling.

4) Vertical Resolution

In the Fresno area the air quality above the ground surface
was monitored on only one day, so all concentrations of air
quality for the vertical cells had to be made by estimations
based on information from literature and from our experience
in air quality sampiing aloft in the Bakersfield area. Sim-
ilarly, the surface wind regime is well delineated, but the
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"wind regime in the upper level cells is partly an estimate
since the use of pilot balloons to determine upper level
winds was seldom mare frequent than once per day. The
stahi]ity classes aloft were estimated by engineers, but
"power law" calculations built into the SMOG model were used
to estimate the speed of the upper level winds.

5)  Computer Expenses

The 1979 computer cost (based on Towest "weekend" Teale Data
Center rates) for executing the SMOG model is about $50 per
simulation hour, A thirteen hour simulation has run $600 to
$800, The budget allotment for computer time was too little
to allow much flexibility in developing a pattern of compu-
ter runs for verification. Results of certain runs sug-
gested that additional simulations should be performed to
entarge upon knowledge gained during these runs. Although
it 1s hoped that this project can be continued in the
future, lack of funding prevented immediate follow up on

the 1nf0rmation.

6) Determination of Pollutant Transport

Reaching conclusions on the role of transport of air poliu-
tants into the Fresno study region was not feasible due to
Tack of upper air pollutant concentration data. An apparent
key factor in estimating the transport of pollutants into

a region is being able to use aircraft to measure the
pollutants carried by prevailing winds. This was not done,
so the project ended with the impression that transport

into the Fresno region is possibly a significant air

quality problem and requires additional evaluation.
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A cﬁhprehensive study of pollutant tfansport in the San
Joaquin Valley is scheduled to be completed in 1981. The
California Air Resources Board is the project originator
and their contractors include Meteorology Research, Inc.,
Environmental Research and Technology, California

Institute of Technology, and Rockwell International
Corporation.




Frequency distribution. A display of the percentage fre-
quency of occurrence of each potential value for a particular
variable.

Gas chromatography. A method of analyzing the components of
a mixture of gases based on the difference in adsorption of
different gases on specially selected filter materials.

Gaussian model. A mathematical simulation of dispersion in

which poliutant concentrations are assumed to have a statis-
tically normal distribution in the crosswind and vertical
directions.

Grid model. An air quality model in which all relevant
equations are solved at a number of discrete points that
represent points on a grid covering the region of interest.

Initial conditions. The values of a variable at each point
of a region at a specified starting time that are necessary
to determine a solution at subsequent times.

Insolation. Incoming solar radiation.

Inversion. A condition in the atmosphere where temperature
increases with altitude. An inversion suppresses turbulent
mixing and thus limits the upward dispersion of polluted
air.

Inversion base. The Towest altitude of the thermal gradient
that forms an inversion.
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GLOSSARY

This glossary has been assembled from several sources.
Almost all came from one of the following three U.S.
Department of Transportation sponsored publications:

1. Pollack, R. 1., et al, "Highway Air Quality Impact
Appraisals, Volume I - Introduction to Air Quality
Analysis," Systems Applications, Inc., San Rafael,
Catlifornia, June 1978.

2. "Fundamentals of Air Quality," Greiner Engineering
Sciences, Inc., Baltimore, Maryland, 1976.

3. Nell, K. E. and Miller, T., "Highway Air Quality,

Volume 1 - Design of Air Monitoring Surveys," University
of Tennessee, Knoxville, Tehnessee, March 1975,
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Adiabatic lapse rate. The rate at which a small volume of
air will cool as it rises in the atmosphere, assuming there
is no exchange of heat between the environment and the
volume of air., The normal adiabatic lapse rate is
-1.0°C/100m.

Advection. Transport of material (e.g., poliutants) by
the wind.

Aerometric., Pertaining to the science of measuring proper-
ties of the air.

Air parcel. Any air mass that is assumed to retain its
identity; i.e., to be relatively free of mass interchanges
with its surroundings.

Air pollution. The presence, in the ambient atmosphere,
of substances put there by the activities of man in con-
centrations sufficient to interfere directly or indirectly
with his health; safety, or comfort, or with the full use
and enjoyment of his property.

Air pollution meteorology. The study of atmospheric
phenomena that influence or are influenced by air pollutants.

Air quality data base. A collection of information about
ambient pollutant concentrations that existed within an
area during a particular time period.

Air quality model. A relationship between pollutant emis-
sions and pollutant concentrations.

Air quality monitor. A device for measuring pollutant
concentrations.
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Air quality standard. A legal requirement on air quality,
usually expressed in terms of a maximum aTlowabTe pollutant
concentration averaged over a specified interval. '

Airshed. A geographical region in which the air f]ow
patterns are such that emissions sources within the region
affect primarily the receptors within the region, and
these receptors are affected primarily by those sources.

Aldehyde. A partially oxidized hydrocarbon with the

structure % where R is a hydrogen atom or organic group.
R-C~H -

Algorithm. A calculation procedure used to solve a problem.

Aloft. At a height (variably defined) above the surface.

Ambient air quality. The existing state of the atmospheric
pollution in an outdoor area.

Ambient concentration. The concentration of a substance at
some point as it would be without any local sources or
sinks of that substance.

Ambient monitoring. Systematic measurements of the charac-
teristics {e.g., pollutant concentration and wind ve1o;ity)
of the air at a fixed location.

Anomalous concentration. A concentration that is much

higher or much lower, relative to the usual variations,
than the concentration a short distance or a short time
away.
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Area source. A source of pollutant emissions composed of
many small points spread over a large region.

Aromatic. A hydrocarbon containing a benzene ring.

Atmospheric stability., The resistance to or enhancement
of vertical air movement caused by the vertical tempera-
ture profile. See inversion.

Averaging time. A period of time over which measurements
of air quality parameters are taken and averaged.

Background concentration. Pollutant concentration in the
absence of effects from local anthropogenic emissions.

Base year. The year associated with data used as a common
reference point for comparison with data collected in
other years.,

Boundary conditions. The values of a variable at each
point along the boundaries of a region being analyzed.
Such values are necessary to determine the solution
within the region.

Box model. A mathematical model that assumes that all
emissions and reactions take place in a single well-mixed
air parcel in which all conditions are homogeneous,

Chemiluminescent. Of or relating to & chemical reaction
producing light, e.g., the reaction of ethylene with
gzZone.
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Chemiluminescent method. The method of measuring ozone by
measuring the light emitted from the reaction between ozone
and ethylene. The intensity of the 1light is propoertional
to the ozone concentration.

Clean Air Act. A series of Congressional acts with
amendments in 1967, 1970 and 1977 which promoted improve-
ments in air quality.

Control strategy. Actions planned or taken to reduce the
_concentration of pollutants in the air.

Correlation coefficient. A measure of the extent to which
two variables or two sets of data are related linearly.

Diffusion. The gradual mixing of the molecules of two or
more substances as a result af random thermal motion,

Dispersion. The process by which atmospheric pollutants
are disseminated due to wind and vertical stability.

Diurnal. Related to & 24-hour period; e.g., diurnal
variations in oxidant concentration.

Emissions factor. The rate of pollutant emissions under
specified conditions.

Emissions inventory. A complete list of sources and rates
of pollutant emissions within a specified area and time
interval.

Empirical. Determined from or based on observation rather
than physical law.
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" Entrainment. The drawing of material into an air mass as
a consequence of the movement of that air mass.

Environmental Impact Statement. A document in which the
impacts of any significant projects are evaluated prior to
construction; required by the National Environmental
Policy Act of 1969.

Environmental lapse rate. The actual vertical distribution
of temperature, which seldom approximates the adiabatic
lapse rate in the Towest 100 meters over any extended time
period.

EPA. U.S. Environmental Protection Agency.

Episode. A period of time when low wind speeds combine
with limited mixing depths to create conditions favorable
for high pollutant concentrations.

Eulerian. Having a coordinate system fixed with respect
to the earth's surface. Compare Lagrangian.

Exceedance (oxidant). An observed occurrence of oxidant

concentration higher than the specified maximum one-hour
average. An exceedance of the oxidant NAAQS more than
once per year is a violation.

Flux. The rate per unit area at which material or energy
moves, Often it is measured relative to the mean motion.

Frequency analysis. A study of the frequency of occurrence
of various levels of a given variable in a data set.
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Frequency distribution. A display of the percentage fre-
quency of occurrence of each potential value for a particular
variable.

Gas chromatography. A method of analyzing the components of
a mixture of gases based on the difference in adsorption of
different gases on specially selected filter materials.

Gaussian model. A mathematical simulation of dispersion in

which poliutant concentrations are assumed to have a statis-
tically normal distribution in the crosswind and vertical
directions.

Grid model. An air quality model in which all relevant
equations are solved at a number of discrete points that
represent points on a grid covering the region of interest.

Initial conditions. The values of a variable at each point
of a region at a specified starting time that are necessary
to determine a solution at subsequent times.

Insolation. Incoming solar radiation.

Inversion. A condition in the atmosphere where temperature
increases with altitude. An inversion suppresses turbulent
mixing and thus limits the upward dispersion of polluted
air.

Inversion base. The Towest altitude of the thermal gradient
that forms an inversion.
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Kinetic mechanish.' A set of chemical reactions and rate
constants intended to represent some chemical process,
Because of incomplete knowledge, kinetic mechanisms con-
tain uncertainties regarding the values of rate constants
and the products of particular reactions.

Lagrangian. Having a coordinate system that moves with
respect to the earth's surface. Compare Eulerian.

Layver aloft. A Tayer of air that can be differentiated
from the air above and below it, as by an inversion.

Line source. A source in which pollutants are emitted in
*
a narrow corridor, such as a highway.

Link. A portion of a road in a highway network.

Mesoscale. Medium size scale; for pollutant source model-
ing, analyses within an area 0.30 to ca 100 km.

Meteorological variables. Wind speed and directijon, mixing
depth, temperature, pressure, degree of turbulence, sun-
light intensity, humidity, and precipitation; also, the
variation of these parameters.

Methane. The simplest hydrocarbon (CH4); the major compo-
nent of natural gas.

Microscale. Smallest scale; for pollutant source analysis
localized around a project site within 0.30 km.
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Mixed layer. Layer of air near the ground where turbulent

mixing of pollutants occurs, It is limited by an inversion
base, if one is present.

Mixing depth. The depth of the mixed layer.

Mobile source. A moving vehicle that emits pollutants.

Monitoring network. An array of measurement devices de-
signed to characterize regional air quality and, often,
meteorology.

Monitoring site. The Tlocation of a measurement device in

a monitoring network,

NAAQS. National Ambient Air Quality Standards:; established
by the EPA to protect human health (primary standards) and
to protect property and aesthetics (secondary standards).

Nocturnal inversion. A surface-based temperature inver-
sion formed at night by radiational cooling of the earth's
surface and, as a result, the air near the surface.

Mocturnal jet. A high-velocity wind observed to occur at
night within inversion layers. A frequent phenomenon in
California's San Joaquin Valley.

Olefin. A hydrocarbon contaihing one or more carbon-
carbon double bonds. An alkene.

Oxidation. Partial or complete loss of an electron from
an atom in a chemical reaction.
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" 0zone §03l. A strong photochemical oxidant whose molecules
consist of three bound oxygen atoms, 0-0-0.

PAN. Peroxyacyl nitrates, oxidants normally found in
photochemical smog and believed to cause eye irritation.

Paraffin. A hydrocarbon among those classified as alkanes.
They contain only hydrogen and carbon and have no double
or triple bonds.

Pasquill stability class. A method of classifying hourly
surface conditions based on insolation stability and wind
speed.

Photochemical reactions. Chemical transformation whose
character, rates, or both are affected by the presence
and intensity of light. )

Photochemical smog. The atmospheric condition that results
when hydrocarbons and nitrogen oxides emitted into the
atmosphere react in the presence of suniight to form other
poflutants, such as oxidants, PAN, and aerosols.

Pilot balloon. ‘A colored balloon which is released and
optically tracked to determine winds (Pibal).

Point source. A single origin of emissions located at a
fixed point.

pphm. Parts per hundred million (108) by volume.

ppm. Parts per million (106) by volume.
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- ppmC. Parts per million carbon; ratio of the volume of
hydrocarbons to 1 million parts of air that would result
1T all carbon atoms were in the form of methane.

Precursor. A chemical compound that leads to the forma-
tion of a pollutant, €.9., hydrocarbons and nitrogen
oxides are precursors of photochemical oxidant.

PkevaiTing wind., The wind direction most frequently
observed during a given period,

Primary pollutant. Chemical contaminants which are re-
leased directly to the atmosphere by a source.

Rate constant. A constant of proportionality that relates
the rate at which the concentration of a species changes
with time to the concentration of the reactant species at
any particular time.

Reactive hydrocarbon (RHC). A hydrocarbon that readily
combines with radicals and thereby contributes to the
production of ozone.

Regression analysis. The construction of a relationship
between a set of predictor variables and a predicted
variable. The procedure, which involves the use of past
measurements, is based on minimization of the sum of the
squared errors in prediction.

" Reliability. The extent to which a model, experiment, or
~test will yield the correct results for a variety of trials.
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Scavenging. Rembva1'of a pollutant from the atmosphere,
particularly by precipitation or chemical reaction.

Secondary pollutant. Atmospheric contaminants formed in
the atmosphere as a result of chemical reactions, such as
hydrolysis, oxidation, and photochemistry.

Sensitivity analysis. A test of a model using different
input and parameters to discover what effects changes in
their values have on model predictions.

Simulation model. A mathematical description of real
physical and/or chemical process. The responses of the
model to input variations are analogous to those of the
real processes.

v

Sink. A process that removes pollutants from the atmosphere,

Smog chamber. An experimental apparatus used to study the
chemical reactions that take place in a polluted atmosphere.
Such a -chamber may have controllable iniets for introducing
pollutants and outlets for removing samples. It can also

be artificially illuminated to simulate sunlight,

Solar radiation. Energy emitted by the sun that reaches
the earth as ultraviolet, visible, and infrared light.

Sounding. Measurement of meteorological properties, such as
temperature or wind velocity, during a vertical transit of
the atmosphere.
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Spatial resolution. A measure of the precision with which
two points separated in space are distinguished from one
another. In air pollution models, it is the characteristic
distance over which major dependent variables, such as wind
and emissions, are averaged.

Stability. A property of the atmosphere which determines
the amount of vertical mixing.

Stable layer aloft. A layer of air at least 100 feet thick,
tocated 500 to 5000 feet above the ground, in which Tittle
or no mixing takes pilace.

State Implementation Plan (SIP). A document specifying mea-
sures to be used in achieving and maintaining compliance
with the 1370 Clean Air Act.

Stationary source. A source of pollutants that is immobile.
Such sources include industrial complexes, power plants, and
individual heating units.

Statistical model. A statistical relationship between a
set of predictor variables and a predicted variable.

Subsidence inversion. A type of temperature inversion associ-
ated with high-pressure systems in which a thermal gradient is
established by the heating due to compression of an air parcel
as it descends.

Surface layer. The layer of air near the ground, generally 1
to 100 meters deep, where surface features (e.g., trees,
buildings) affect atmospheric turbulence and diffusion.
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Surfice roughness. The characteristic height of obstruc-
tions in the path of the wind near the surface, such as the
heights of trees and buildings.

Temperature gradient. Change of the ambient temperature as
a function of distance (either vertical or horizontal).

Temporal resolution. A measure of the precision with which
two points separated in time are distinguished from one
another. In air pollution models, it is the characteristic
time over which major dependent variables, such as winds and
emissions, are averaged.

Trajectory model, A mathematical model designed to follow
a single parcel of air along a trajectory determined by the
wind (Lagrangian).

Transport. Movement of pollutants or other material in the
atmosphere from one location to another.

Transportation Control Plan. A document specifying measures
to regulate the emission of pollutants from mobile sources.

Turbulence., Unsteady and irregular motions of air in the
atmosphere.

Ultraviolet 1igh£ (Uv). Light of a wavelength in the range
of 40 to 4000 Angstroms (10']0 meters). These wavelengths
are shorter (corresponding to higher frequencies) than
those of visible light.

Verification study. An experiment designed to provide data
that can be used to verify the predictions or computations
of a mathematical or graphical model.
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Windflow field. The distribution of wind velocities and
directions over some area or within a volume.

Wind shear. The spatial variation of wind velocity., It
is frequently used to mean the variation of wind velocity
with height above the ground, ‘
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APPENDIX A

Computer printouts, accompanying this report to the
Federal Highway Administration research office, as
Appendix A, are a complete record of the aerometric
data base gathered during the Fresno portion of this
research project. The printouts are in Air Quality
Data Handling System format., See References Nos.
17 and 18.

A magnetic tape record of the data base has been for-
warded with this report to the Federal Highway Admin-
istration research office in Washington, D.C.

Completing Appendix A are the input data for the SMOG
model for the candidate days August 24 and August 31,
1976. Preceding the reproduction of the data file is a
narrative to orient the reader to the data fields.

INPUT FILE DESCRIPTION (See Refarence #15)
Title

The title record consists of up to 80 characters in a 20A4
format that identify the particular run.

& GRIDIT

This namelist record describes the size and resolution of
the study area.

DX: specifies the cell size in meters {east-west,
DY: north-south, and vertical)

DZ:

NX: - specifies the number of grid cells in the

NY: X, ¥, z-directions

NZ:

156



& OPTTION

This namelist record describes the options requested for
wind field, chemistry, computer use, plume rise, etc,

IDOWND:
IDOCEM:
IDOPLM:
IDODIF:
IDOBAK:

ITEST:
ISTART:
IWINDS:
ICONC:
TAREA:

ISTAB:

& QUTPUT

selects wind field model

selects the chemistry model

selects the plume rise option
selects the diffusivity model option

indicates the type of background concentra-
tion input submitted

indicates if this run is a test.

option for "restart” or "write restart"

option to write a wind flow field file

option to create a pollutant concentration file

option to grid large area source(s) inte
individual grid cells

option for stability class to be input by grid
cell or statistically distributed from each
known Tlocation.

This namelist record describes the total number of hours to
be simulated and the output options desired.

NUMHRS :
IDOPLT:

IDOPRN:

IDOCAL:

HRSAVG:

IDOSUR:

NOWTIM:

the number of hours to be simulated by SMOG

the frequency in integer hours for printer
contour output

the frequency in integeyr hours for printer
edit output

option for CALCOMP plots of wind field vectors
and pollutant concentration contours

the integer number of hours desired for calcu-
lating the average surface concentration

option to print all vertical levels of the field
arrays or merely the values at the surface

indicates the desired starting time of the
computer simulation.
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Terrain Deck

Each card in the terrain deck holds consecutive x terrain
heights (in feet) and is self-identified by having x and y
cell location values, A record with a value of I = -1 1is
required to terminate the terrain deck.

Each terrain record holds up to 10 distinct elevations.
The terrain record format is diagrammed below:

' 10 F5.0
I-coordinate coord1nate 10 terrain
locator 1ocator hetights (feet)

The I coordinate locator value is the I-coordinate of the
1st terrain value on the record and can have only the
following values: 1, 11, 21, 31, The values on the card
thus correspond to locations at (I, J), (I+1, J), ...
(I+9, J). The J-coordinate locator has the values 1, 2,
K S NY.

Surface Roughness Deck

The surface roughness deck contains two types of records.
The first record, read as an I5 format, describes the
number of surface roughness data records to follow. The
next records contain data on the location and vaiue of
surface roughness. The format is as follows:

q_\\) 10F5.0
I-coordinate J- coord1nate (\u{Surface roughness

(meters)

The following data decks are required each hour except as noted.

Wind Data Deck

The first record of the wind data deck describes the number
of wind data sites and the hour at which the next wind data
deck is to be read.

I5 I5

number of wind data hour at which next wind
locations data deck is to be read.
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For each wind data site, at Teast two records are required.
The first record specifies the location of the wind data
site and the confidence value (from 0.0-1.0) that the

user places in the data. Valid, reliable hourly averaged
wind data is usually weighted as 1.0, while instantaneous
pibal data is usually weighted as 0.1.

The format for this record is as follows:

12, (fIZ, F5.0
I 1oca£::;) J location (\xﬁconfidence value (0.0 to 1.0)

The other record(s) required for a given wind data site
contains the wind speed and direction for each level above
the local ground height.

F5.0 w5, 0
wind spe;;) wind direction

Stability Data Deck

The first record of the stability data deck, Tike the first
record of the wind data deck, describes the number of
stability data sites and the hour at which the next set of
stability data is to be read. The format is the same as
for the wind data record: .

15, I5
number of stability hour at which the next stability data are
data locations, to be read.

For each stability data location, at least two records are
required. The first record contains the location of the
stability data:

15, 15
I-]ocatioD (J-'iocation

The next record contains up to 16 values of atmospheric
stability. The data are entered in the format 16F5.0.
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Point Source Deck

Special point sources may be input. Fresno's were in the
emissions inventory.

Area Source Deck

Special area sources may be input. Fresno's were in the
emissions inventory.

Background Deck

The first record of the background concentration deck
describes the number of background sites and the hour at
which the next background concentration deck is to be read.
The format is: '

15, 15
numher of-.sD \hour.

The next records describe the background concentrations
for each of the five (NZ) vertical levels. The format

is 14F5,0. The fourteen fields are in order: NOp, NO,
03, olefins, aromatics, paraffins, aldehydes, N20g5, HNO3,
HNOZ, HOZ’ H202, and radicals ROO and RCOO.

There are three stacks of background data. The number
chart below the background data is a map of the 625 grid
cells. .The cells showing "1" indicates the top background
information was used for that cell., "2 indicates the
cells using the middle data, and "3" indicates those using
the bottom data.

Boundary Concentrations

The format for the boundary concentration data is the same
as that for the background concentrations. There are 21
Tines of input per simulation hour. The four stacks of
five Tines each are the left, right, bottom, and top
boundaries of the modeling region. The 21st Tine assigns
concentrations above the top vertical layer.

Global Parameters

The five fields for the global parameters are formatted
5F5.0. The parameters in order, are 1) surface_temperature
in degrees centigrade, 2) insolation in watts/m » 3) atmo-
spheric pressure in atmospheres, 4) ambient CO concentra-
tion in ppm, and 5) water vapor concentration in ppm,
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3ic eb 3L2 lel a8

3C6 FRESNL STATL

042 AKB NCF D

STABILITY DATA

ALRCRAFT TiMPERATURE

4

AREA SCURCE DATA

BOUNUARY CONCENTRATIONS

0019 o°16 .067 .GUZ .00 000
#0012 401l «Gaa 4002 00 &0C
elild QL1 eu4d QG2 «00 «00C
elLl3 W03l o044 002 L00 &0C
«01l9 L0186 06T 002 .00 400
oll3 011l «U44 002 40U &O00
0013 eGul 0044 « 02 «0 0 o0
s 013 o011 o044 002 &00C &GC
«019 0106 J007 0C2 00 « S0
«0L3 2011 4034 4002 LCC L00
201l 2Cll «G44 4002 00 o000
« 06 «005 «LZ <061 «G0 «0C
«019 016 0567 4002 40O LO0OQ
«Cl3 +01l]l 404G o002 <00 GO
«013 2011 044 002 400 LO00
s01l3 #4011 4044 4002 400 00
« 06 J0G5 oz «COL P 131] 00
1.G18000 GLUBALS FOR HOUR
WIND DATA  wkExiomk sk krrkkk
3Ci SHAW AVL.

166

SOUND INGS

-2
«02
ol
L2
«02
o L2
02
el
iy
« 02
G2
ol2
«02
Q2
«02
«02

«02

GBO0/CG9CC GO

« GO
« G0
«00
« 00
« 00
+L0
« 00
« 00
«U0
00
« GO

eul
« 00
« 00
« G0
« L0

«20
« 00
«00
« CC
« 00
« 00
«GC
UG
«CC
« 00
« 00
«00
« 00
« 00
«CO
« 00
« G0

«03J

"«00C

-

sl
-0
«00
-0
«0C
«00
Nrly
«Gu
00
«00
«00
«00
GG
<0y

GG

«00
GG
«00
00
00
«0GC
«G0
«C00
«00
«00
«00
o030
«00
«00
« 00
«00
«00

VER
1040

« GG
« U0
« QG
o GG
« 00
o3
« 00
«C0
el
PNV
«00
LU
.00
+0C
«C0
« 00
REKE

434
=G0
<00
+ GG
« 00
«00
« 00
«0C
el
+ 00
Gl
«Q0C
« 00
«C0
+ GO
« 00
« 30
HERE

ROUR €©9G6-1000

(ets
- 00
« Q0
«GG
<00
el
ety
«0C
-2
oG
«CO
«GL
«00
« 00
«0U
el

«&0
=00
«GU
«C0
«00

«ul

«UU
«CO
LD
=00
«006
«G0
«0g
«Q0
T
« 00
«G0

657077
170G



CALIFORNIA

TR«PANLIB
9 330
07 1z

1.3 1085
09 (4)"]
+9 Z21C
14 icC

leb 210
id ic
1.3 13%
11 i5
2e2 15¢
(973 1G
l.8 3G¢
Cs 1&
12 13
2 6
Gl 16
i

020 &GOS
o2 JCCL
« 02 L0001
«02 J0LC1l
020 #CG5
«0Z2 4001
e0Z 001
G2 +CCL
020 G035
L2 #0CL
«02 #4003
e}Z2 &UC1
020 005
« 02 001
« 02 «G0L
o G2 #0001
«01 4001
29 160
o7 ad

B+ 1Y i5
1.8 28%
o1 12
1.8 Zé3
co9 o9
1.8 285
14 10
1.3 263
10 12
1.8 218
i1 15
1.8 195
T 10
3.1 308
01 11
iz 13

2 6
0l il
11

+020 +GOG5

STATE TEALE DATA CENTER

el

1.¢
Ze3
1.0

«05
« 05
«05
vl
.
« L5
it
2
« 05
«ib
« U5
02
&5
=5
« 05
el
«02

1

1.0
et
1.0
1.0
1.4

346z CALTRANS MAINTENANCE YARY
303 43/9% INTcRCHANGEL
304 RLUT = 180G Mk

345 FRESNG IRRIGATION
310 «G  3ée sl 38
306 FRESND STATE

Cqs ARB NCF LU

STABILITY wATA

AIKCR&FT TcMPERATUKE SUUNDINGS
&

AREA SOURC: DATA

BOUNDARY CLNCENTRATLONS

o007 w006 2025 #4001l W00 00 02 L00 GO0
oG0S 4004 2016 eTUCL oS00 00 32 U0 &0C
« D05 4004 4Cic 001 00 L00 02 &G0 W08
o002 2004 40LEd «4OCl 00 00 L40U2 400 00
o0 T o006 «025 #4UGL 00 00 02 &UG06 oGO0
o UDS 40Cs 20it 001 400 <00 02 00 G0
eD05% o004 alilit «GUL <0G «0Q oGz « 00 00
eLLS 004 edit oL Tk «0G «2C sbd « GG « G0
<007 000 4025 001 400 LO00 402 00 LOGC
«C0b (U004 +ULlE +OUL  «UGU 400 02 00 00
« 005 «UU4S oGlée «uCl «CG «0C 02 «00 Ne
«005 004 J0i6 «0C1L «G0 «Q¢ ol « 00 «Q0
+007 «GlE L8 oUCY olG2 400 el2 #0060 00
.005 -004 -be -CCI ¢OD 00{} .CZ .Gﬁ . .UO
«005 009 «Ule «GGL «00 .00 « 02 000 «00
«B05 4009 oild 4001 «00. 00 32 #6060 20
«LU02 #2002 «003 LGUL «00 «0C « G2 « 00 «0C

1eGi&00C GLLBALS FOR ROUK ©900/1000 GC

WIND DATA  *®¥adniwrk bk £5E% HOUR 100e-1103

301 SHAW AVE.

30z CALTRANS MALNTENANCE YARD
303 ' &1i/99 INTZRUHANGE

304 RCUTZ 180 MKi

365 FRESNG IRRIGATICN

2«2 314 o9 322 1.7 38

1.0

1.0

306  FRESNC STATE
642 ARB N CF D

STABILITY LATA

AIRCRAFT TLMPERATURE SCOUNUINGS
&

AREA SOURCE DATA

BOUNDARY CUNCENTRATIONS

w06 007 o000 «0G25 #0G0L «0C «00 o2 « 00

167

00

VER
100

o U0
atl
o

[ R4
« Q0
LU

e G
«G0
vy

« 0
«00
«00
LU
<0
LD

+ 00
T

« 3
HeRE

«00

el
el
« LG
« 00
P el
LG
« 00
«0G
«00
«U0
«8C
PRI
DU
el
«LO

R
- W

0 s'i 1:!
17~



CALIFORNIA STATE TEALE DATA C:ENTER VER 05/07/
" TR.PANLIB 1046  17.0C.

e02 4001 0B «GOD 004 216 o001 00 400 402 G0 006 06 GO
e 0Z 200l 08 o005 004 o016 il 00 #00 402 20 <00 #0900 «30C
¢e02 2001 05 005 004 0Ll o001 <00 <G00 W02 Gl #0000 GG
o020 o005 06 o007 all6 aG2t w0l 00 &00 o062 a00 &00 &00 oG
e02 +00L oLB 4005 o004 o016 al0l 200 00 U2  «L0 G0G «30 «CC
e0Z 4001 .08 005 004 G166 +00L o000 400 02 400 400 .00 .0C
e 02 0L  +85 o005 o004 oUld o001 00 o00 o2 00 400 oCC 40O
4020 o005 o6 o007 &0t oGL5 oGO0l «00 o000 ol 00 00 oGO 00
o0z o001l aC8 o005 0G4 o0i6 2GCL wO0U o000 WUZ o200 00 400 GO
e0Z 2G0T <08 o405 o004 oT1c o0Cl 00 o000 oléd G0 00 vl ool
.02 .001 005 .005 000% .O;b .ODK -CG .Lc .CZ -LG -GG .00 -GC

. o020 o005 <06 «007T 4006 o023 o001 00 o400 o402 00 .00 .00 L00.
002 w0l 08 4005 o004 o016 oCUL W00 00 o302 00 <00 30 W00
202 o001 olB o003 4004 «Glo «UUL 00 #8000 G2 00 00U <00  «GC
CoGZ o001l 05 o003 4004 o0 it o001 @00 00 02 Q0 00 00 LGC
- 13 0601 «C2 +00c CC2 «C0B 0301 «GQ 0o e QQQ «0C « 3G -CG

30 174 1 1.01800C GLUBALS FOR HOUR  L000/L300 GO HERE

07 iz WIND DATA s#¥xakssrersstzs  HOUR 1100-12G0
06 15 le0 30L  SHAW AVEa
2.2 285
07 12 1.0 3062  CALTRANS MAINTENANCE YARD
2.7 263
09 09 1.0 305 41/99% INTERCHANGE
2.7 313
14 16 ieC 364 RUUTm LEC MRI
1.8 285
18 1Z leC 305  FRESNG 1RKIGATION
2.2 285 245 365 Le3 315 2.2 i
11 15 1.0 306  FRESNU STATE
1.8 240
06 10 1.0 042 ARB N F C G
341 308 '
oL 1z STABILITY DATA
12 i3 ALRCRAFT TiMPZRTAUKE SOUNOINGS
2 2 4 4
c1 12 AREA SOURCE DATA
12 BUUNDARY CuLNCENTRATIONS

T e020 4002 W06 o007 <000 o025 400l 00 <00 +0Z «00 <00 06 00
e G2 +C02L U8 005 004 o016 o001 «G 0  &0C eliz 00 «0C SCO «0Q
0«02 JD0L o408 4005 40la o0ib «GEY o000 W00 w02 <30 00 00 GO
202 4001 4G5 <005 0G4 016 4001 400 00 02 .00 L0O0 .00 .00

020 24002 o006 o007 o008 o025 201l 00 &G0 02 00 «0C 480 00
o0 2001 @08 «GOS 004 «01id #UULl &0C 00 02 #00 o000 400 00
o0& 2001 U8 005 004 2016 <001l 00 00 S02 W00 J0C &G0 &350
202 2001 o005 4005 4004 20it o0Cl 400 &00 <02 o0 #0C &L0 ol C

- 2020 4002 06 00T 006 o025 +00L W00 o0C 02 L0 00 o008 050G

o022 4001 208 005 4004 4018 o001l <00 o000 402 .00 .00 .00 OO
o002 <001l 408 w005 o004 G166 W00l «00 #0060 02 00 <00 .30 00
+02 001 e05 L0005 0G4 JL16 &CCL « UG «00 2 «GO 00 «00 « 00

T 8020 o002 U6 @07 «0GE o025 G0l D0 o000 02 00 400 400G 00

o .02 .001 «08 0005 .004 oGlﬁ .Gol 000 .00 002 .00 .00 000 aOO
+ 02 #2001 o088 U005 4004 Clb «GOL +00 «CO «02 « 00 «80 + 06 «00
002 o001l o055 2005 o004 016 o00L <0G 00 &0Z <00 400 00 400
o010 w001 02 «002 o002 o008 o001 00 <00 .02 L00 .00 .00 00

3% 1&C ‘1 1.GL80GC 6LGBALS FOR HOUR 1100717200 GO HERE
o7 13 WIND DATA SEEErkERerrikds HOUR 1240731360
- 06 15 1.0 301 SHAW AVL.e

168



N

CALIFORNIA STATZ TEALE DATA LENTER VER

TRePANLIB 1040
2.7 285
07 12 1.0 302  LALTKANS MA INTENANCE YARD
2.7 263
C9 09 1l 303 41/99 INTERUHANGE
2.7 308
14 16 iet 304 RuuTe 180 Mki
2.2 308
10 12 1.0 305  FRESNL IARIGATLION
lef 3G8 2.7 306 leb6 3Lc 244 305
i1 15 iel 306  FRESN. STAT:
242 24C
G& 10 1.0 G4z ARB N C F L
2.7 308
6i 13 STABILITY LAaTA
12 13 AIRCRAFT TeMPERATURE STUNDINGS
2 z 4 4
Ci 13 AREA SCURCE DATA
i3 BOUNDARY CunCeNTRATIGNS

e02Z0 JUCL GO o007 2GUL oUdS oG0L 00 00 #02 200 U0 GO 006
e 02 001l oG8 005 o004 0Lb 001 00 o400 402 .00 00 .00 400
o2 o001 w08 U005 00w 4Lk «JU1 200 U0 o2 U0 00 00 WJCU
2UZ 001l o408 w05 2004 016 «U0L <00 00 vz  o00 03 00 GG

2020 «00L 06 oGO07 2006 025 4001 o000 00 202 00 00 «0C 00
e o0LC1L e 2U05 JU04 <LLo a0l G T «GT ols #GU e00 00 Al
-02 -001 .08 -305 .004 o&;.ﬁ -LU.L .Cc .BG QL:Z .Cc .E‘n’.‘. .:J:i Py
o 02 «(G01 «UE -COS 0004 0010 .(JC]. «00 + 00 « 02 .00 «0C .00 «00

020 +COU1 alib 00T «CGl0 Vo «CO1 oGO =30 ala2 « GO 30 « 30 I
p0c o001 0B oG0S 4004 #0158 001l 0G0 00 02 00 200 00 &G0
o2 G0l 08 005 004 016 001 00 00 202 00 00 00 30
+ T oTC0L w8 005 J0L4 «Gl0 <001 G U ol el «GO «0C 4] slu

«020 2001 06 007 008 405 «0C0L 00 o400 o452 «C0 <85 &00 &1z
«e02 o0C1l U8 <005 004 +0L0 001 o400 <00 (02 U0 400 400 00
eCZ «T01l W08 005 o004 4016 oGll 00 U0 of2 00 <38 LG 230
002 2001l 28 2005 004 oLlt #CGUL «0C &U0 202 «LO o080 G0 &0C
o031 o001 ol2 o0CZ «00Z &l0t «UUL «00 00 02 o000 <0G 00 W0U

32 80 & LeGiBCGLC GLUBALS FOK HOUR 128071360 GO HERE
o7 i4 WIND DATA *EsxxXkkprxkbrEns HOUR 1300-1400
06 15 1 a0l SHA®W AVE .
3.6 33C
o7 12 laG 3¢2 CALTRANS MAINTENANCE YAKD
27T 240
G9 09 l.& 363 4i/9% INTERCHANULL
3«1 285
14 1CG 1.5 3C4 RULTE 180 MR1
l«8 308

16 12 1.0 3¢5 FRESNG 1RRIGATION
2.2 285 33 308 2Zeb 308 304 305
il i5 l.0 306 FRESNG STATE

2.7 240
06 10 le8 042 ARB NCFUD
3.1 330
0l L& STABILLIY ULATA
12 13 AIRCRAFT TEMPLRATURE SOUND INGS
2 2 iy 4
Gl i4 AKEA SOURC: DATA
14 BOUNCAKY CUNCENTRATIUNS

Q20 UGl  aGT7 o007 4006 o025 oC01l o0C oUC €2 «l0 00 #00 <00

169



CALIFURNIA STATE TEALE GATA CENTER VER Q5/071/
TRaPANLLIB ig.0 17.0G.

«02 L0001l .08 OGS eQU4 40le 00Y .00 .00 ole 00 400 o000 oG
e 2 iUl 08B o005 U4 o016 o0} <00 «00 w02 =00 «00 « 00 v
02 al0L WiB o005 oo eULE Gl WGl &30 W02 «30 00 W50 W00
«020 LU0l «G7 007 0Go «0Ls «C0L « DG «00 o 02 « 00 «00 « 00 « 30
o 02 «CC1 06 .005 004 JGué 301 .00 L0 02 400 .00 00 LUC
eC02 a001l <08 «ill% «CO4 eU2G oCUUL 0L 400 o02 «00 400 .30 o3
« 02 «00 «G8 005 Y1V «Oie «00GL « il el « Ji «0C sl «JG
«0230 L3 « 27 p:GT «CCa 4525 wULL Gl edC WL PR ety «0G « QU o U
« 02 (001 U8 L0053 w004 ,G.6 eLGL +CC «03C ool - GO e s « 00
e U2 0001 «G8 =305 «00 o aClio .001 +00G «0G .GZ -« 0 .00 « 0 « 00
02 J(C2 wC8 LU0S 004 016 « UGL «00C « 30 a2 e UG «05 « L0 « 00
«020 400L <07 o507 2006 o025 40Ul 400 00 «UZ  o00. W00 &0  WlU
232 001 0B <005 2004 4016 (01 «0C 00 .02 .00 «00 400  Lu0
oUZ 00 oUB 0S5 oCo4a eUld «CC1l W00 Q0 oLz <80 &0 0T eGU
« 02 «001 + 08 «00E o004 «GL& + 001 «00 « GO eol « GO 0o oG euk
018 4001 .32 .00z 002 JOul LU0l .00 «00 LGZ2 LU0 .0C « 00  L00
34 174 1 1e41BOGUL GLCBALS FUK HOUR 1330/1400 6o HeRE

C7 15 WIND CATA  #&ksorkdorsdxxcnis HUUK 240C-150C
Co 15 ieu 361 SHAW AVie
2.7 308
07 12 1.0 302 CALTRANS MAINTENANCE YARD
2eT 24C
0% Cy Llev 303 41/99 INTERULHANGE
2.7 2835
14 il 1el 3C4 - RLUTe 160 MR1
e 2&5

ic 12 1.0 365 FRESNG IRRIGATIUN
2e7 285 4,7 368 4.2 U8 4.6 505
il 15 1.8 356 FRESNC STATE

3.6 263
Qs 1 1.0 042 ARB N L F L
3.6 3C8
0l 15 STABILITY DaTa
12 13 _ AIRCRAFT TEMPERATUARS SOUND INGS
4 2 4 4
Ol 15 ARZA SUURGCE DATA
5 BUUNDARY LUNCENTRATLOND

020 .GCL LC7 007 oC06 4045 00k .00 +00 02 00 400 .00 « 30
«02 ,0Cl .08 005 .CO« «Cle .Q01 .00 .00 «0z2 .00 .00 ,00 .00
« 02 &001 olEB 4305 L0004 «Gi6 4001 w6 W08 G52 « GO 200 L00 « 00
«02 L0011 «C8 #4005 054 o010 oCil «0¢ «G0O «C2 « 00 0L 4UG eJ i

«020 (00} «07 007 LC0& +UZ5 4001 00 S0¢ vy «C0 «00 00 «0C
«02 «001 408 .30% «004 «0k6 4001 oGG <00 el2 @00 &0C L00 00
«02 L0001 .08 003 004 «0L6 03k 400 o0C eC2 00 200 400 <OC
w02 G011 «08 u005 «004 ,01lo OOl +00 L00 L0z2 « Q0 « 00 L00 «+00

020 o301 o0G7 007 +006 o825 o001 .00 0 X2 LU0 W00 00 .GO
«02 001 U8 4605 0G4 ol 4UCL «00 400 L02 « GO U0 00 4060
e0Z 2001 408 o005 004 4Cls «0C1l W00 L00 L0z «00 00 .00 L0C
e02 +CCL <08 .C05 «0C4 2016 GGl  «0C 00 202 G0 &0C oGO o0

020 ,001 .07 .007 «Q06 025 ,001 .00 «00 402 .00 .00 «OC 400
«02 G0l .08 005 «004 2046 .0CL .00 «00 .02 .00 .00 =200 <00
«02 001 L08 COS5 «004 o016 GO0l 00 o00 o002 400 400 .00 « GO
e02 4001 «08 +G05 L0004 =016 .0G1l «00 GO «02 L00 «00 00 200

o010 4001 .62 o002 4002 L0G& «001 o400 L00 02 «00 00 L00 .00

34 L6 I 1l.01i8B00C GLOBALS FOR hnOUR 1400/150C¢ GO HERE
07 ié : WIND DATA LG LR 2L 21 22 T 2P HOUk 1500-1 600
47,1 15 1.0 321 SHAW AVE .

170



CAL IFORNIA
TR« PANL1B
3.1 285
Q7 12
21 283
% "
3.6 285
14 10
B ei 2585
1¢ 12
2a1 2ES
ia i
3.6 240
06 1G
3.6 3C8
ol 16
1z 3
& o
01 1&6
16
G20 «CU1
<02 001
202 o001
ez ol
020 +001
«0Z2 201
eGZ2 «00G1
«0Z »001
«02C «CTU1L
eDZ 4001
«02 +001
eGZ2 #0001
«020 001
«02 «G(l
002 OQCk
+0Z #0011
<010 +5G1
34 136
o7 j ¥4
Gé i5
3.6 265
07 12
.6 263
0% 09
3.6 283
i4 1Q
3.6 <BD
10 12
3l 263
11 15
3.6 240
G6 10
4.5 308
o1 17
12 13
&4 4
1) 17
7
020 J00L

STAT: TYEALE DATA CENT=zR VER

1.6

lei
et

bel

1.5

«C7
-G8
«iB
«uB
« G7
« 08
8
« 08
« ST
« 08
-G8
o8
«CG7
«GE
= LE
-G8

o
- b

leC
1.0
Leid
1leQ
1.G
Se3
l1.C

1.C

«CT

302
353
364
3uS

306
3L6
042

STa

10.0

CALTRANS MAINTENANCE YARD
wi/95 INTz=RLHANGLZ
RLUTE LEC MR
ErcSihlL LRRIGATIUON
5¢4 3CGE. 4eb 303
FRESKL STATk
ARB N CF L

BIL1TY DATA

ALRCRAFT TiMPERATURE SUUNDINGS

L’
AREA SCURLE DalA
BUUNDARY CUNRCENTRATLONS

<007
«G05
«GC5
o5
« 00T
« 005
-GG 5
o 0T
« 005
<005
«G05
«GO7T
« 005
«C05
«003
02

1618000 GLOBALS FOR HOUK 1500/1600 GL HERE

20GE o025 «0CL «00 <00 ed2 30 #00 06
004 «Gl6 «CCL  «0C " #0C elZ o000 o0G <00
o004 oUlt #GOL 00 +0C oz «CO0 00 00
004 ~0LG eall «+GC eul el - G0 «0G i
s006 0z5 «0CL &00 00 o002 00 «0C + G0
004 «316 <601 o0U «G0 02 00 00 <00
D04 eull el «0C «00 « Lz « 3G oOd «0C
+004 o0L6 «GULl 00 d00 02 U0 <00 &GO
J0UE «0iE #0001 o0C GG 2 aCU o030 00
0004 .0;0 .&Gi ol w -00 o2 .00 LT OCQ
0004 e 01l 1001 .00 .00 .02 « 00 .00 .00
.50& QQLO .&01 .G& .QG .52 .00 -&G QQQ
«006 aUZ5 «UGCY «GL sJu « G2 «00 <0G «G0
=004 Uit «0GULL «00 +00 Y 13 « G0 «OU «LC
2004 «Cle =0l «ObL «G3J ol « 0O oCU o0
L0004 016 001 00 W00 «0& «3G «DE  #03
002 +UCE 001 +0C 00 e02 00 <00 GO

WIND DATA ¥REipkkErsRitdxs HOUR 160G=17ul

301
302
303
304

305
308

346

04z

SHAW AVEe
- CALTKANS MAINTENANCE YARD
41/99 INTERCHANGE
RCUTE 1&0 MR1
FRESNU IRRIGATICN
5.3 306 445 303
FRESNL STATE

AkE N CF D

STABILITY DATA
AIRCRAFT TEMPERATURE SOUNDINGS

4

AREA SOURCE DATA
BOUNDARY CUNCENTRATIONS

oS0

«0006 «CZ5 « L0k -0 +00 o2 « 00 00 GG

171

14
«CC
«00
+L0
« 29
+ GO
v U<
«00
« 00
« 3L
«00C
+ G0
PRIV
o G0
el
ol

«00

«J0



CAL IFORNIA
TRePANLIB

o2
Q2
« 02
026
«GZ
«3J2
«0c
020
T al2
«C2
02
Q20
.02
« 02
el
«01C
34
eT
05
4.0
7
36
0y
4.0
14
3.1
10
3.1
il
4ol
(823
4.5
. 01
12

&

Ci

020
e Gl
02
«0Q2
0 2L
e 02
« 02

~

oLz
«020
o2
«02
«02
«023
«02
002
e 02
010
33
7
Q6

«001
e Ga
«001L
s0Cl
«001
eull
wLCL
+«00L
ecl1l
QL
«0 0L
« 201
+ 005
Q1
LGl
sCGl
96
1&
15
285
12
285
oo
&5
10
285
iz
263
is
Za3
10
sC8
i8
13

4

1
L8
«+001
«CCG1
«301
«0G3
«CCL
«Q01
GGl
«001
«UG1
«GCL
«CO0L
+G01
«301
«001
«U0l
«201
« 001
&1
4
15

STATE TEAkc DATA (ENTER

a8
o8
« 08
o ad
«GE
«L8
« 07
08
«uB
«G8
T
U8
«G8
»uB
G2

1

1.0

lei
lel

1.0

Lel
5.0
1a0

1o

+ 06
« 58
-8
«GE
- L6
«08
« U8

-a&

«Co

-
-»

«08
+ 8
06
«G8
«08
+G8
« 02

i

laC

VER
10.0

0005 «00CH 206 400l '&00C 200 L0282 GO0 00 o0C
«G05 J0l4 e il LUl « 00 oy eul «CC e G ol o
«005 .004 .01t 4001 .00 L0800 4302 00 «Ci .00
«007 0006 022 001 «0G +00 o G2 o U( «0G « 00
005 #0US Gl LUl «00 PN el « 00 «J0L «0G
o045 «0C4 oCit «CQCl 00 Ny als « 00 «00 oGl
+L00 Ll oot «cCi} GG el Py aale o s
w007 o006 408 40CL 00 o400 02 &GO 00  LOO
eul% LGT4 L4uld JLLl  +0C 400 LG22 00 «G0 .00
w005 w04 2010 ULl <00 oliu U2 &G0 o0 «OC
«C085 0C4 .GLGI.901 «0Q « 00U a2 LD «QC « 00
o uliT o066 eli2H Q0L U0 U0 @02 &00 00 &00
+C05 0l 4 el L oﬁ&k «00 oo G ol .l ol & i
#0055 2004 400 JUGL 400 4CO0 L0& 400 00 L00
«lC5 QU4 #G16 001 W00 00 %2 430 00U  L0C
w02z o002 euut 001 UG iU .02 « U0 «05 « GG
1.0180G4G GLOUBALS FUR nHUUR  L60G/71700 Gu HoRE

Wing UATA %R 5FrisxfR Rk FeeF ACUR L7CL-18OS

301 SHAW AVEa :

36z CALTRANS MAINTENANCE YARUD

3G3 431799 INTLZROHANGE

304 RLUTE &80 MR1

3465 FRESNO IRRIGATION

308 5S5aC 308 443 303

3066  FREShNG STAT:z

04z ARE N L F O

STABILITY LATA

ALRCRAFT TiMPonATURKE SCUNDINGS

4

ARcs SCQURCc DaATa

BUOUNDARY CGNCENTRATIONS
eCO0T L00Gh 405 4001 400 400 .02 L00 L00 L00
« 005 4004 G186 «0C1 00 o800 02 L0 .00 L3¢
«UC5 2004 «U18 2001 W00 W00 G2 #00 #0000 20
«005 4004 00L& 001l LO0G SO0 02 00 0C 00
sllT «0UbL 825 «T0L 400 00 «Cc U0 &0C &GO
«005 4004 ,016 LOCL W00 400 52 60 403 LGO
005 4004 016 GLY 400 &00 o402 00 00 .00
wC05 40U 4 o016 aGCL 00 &00 &2 00 W00 +ou
«007 006 +085 001 W00 #00 202 &G0 <00 00
«G0D 2004 &0io «001 a00 o0 a2 -0 00 00
U005 L0088 Cib «0GGL «C0 QU «02 &O00 00 GO
« 005 4004 4016 4001 400 400 .02 LO00 00 LO0O0
+007 806 025 4001 00 400 402 .00 .00 ,00
005 4004 #0186 <0CL «0C SU0U 02 « U0 «0CG L00C
2005 L0004 4016 G0l 00 U0 &CZ2 00 00 <00
+005 o004 ¢0Gi6 #2001 <00 <00 #0Z2 000 00 00
«C02 JUCZ 006 «00L 00 o30C 4C2 W00 03 GO
1.0180060 GLOBALS FOK HOUR 1700/1800 GC. HERE

WIND DATA  kkrkoskbgkyrke HOUR 183G2-1900

3C1 SHAW AVE.
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« G0
PRvIY
-
= GU
«0C
«O0
. v
U0
S be)
PRile
00
P
«0C
00
«00

«00
«00
«00
o Uil
00
oG
«00
o&ﬁ
« UG
« 00
« S0
«00C
«GCO
«00
oG
»00

«50Q

05709/
1700



o,

CALIFORNIA STATE TEALE DATA CENTER VER

TR«PANLIb NG
3.1 285
c7 i2 le0 362 LALTRANS MAINTENARNCE YaRL
2.7 285 '
05 49 lel 3dGa 41/99 INTLRChANGE
3.6 285 '
14 10 1.0 30« RLUTe 190 Mi
2.1 ZES
1s i2 l.¢ 3y FRuSNL IRKIGATION

2-7 285 445 Sl Gek 263 58 35
11 15 leu 3L FrkEShu 3TAT:

3.6 283
06 16 1.0 O« ARB NCFUDU
3.6 388 :
0k 24 STABILLTY DATA
iz 13 ALRCRAFT ToMPLRATUR: SUUNDINGS
A 4 4 4 ‘
Ci 24 ~ AR&A SUURCE DATA
24 BOUNDARY CUNCENTRATIONS

oD 20 +001 W05 007 006 4025 001 GO 00 02 00 00 L00 LO0
e0c «G01 438 4005 w004 «UL06 «J01 aCC 400 o202 00 +0C 400 00
02 001 «G8 4005 004 0Lt (UL «G0G GG «0z « 00 «04C oLl UG
els oGTL oLUE 205 «Cla (it 00Ul 00 el olZ 00 00 U0 &GO
«0Z0 L8001 205 4LG7 0TS 20D 20l 00 80 02 &G0 #0C #6350
« 02 001 e08 4UCS 4004 0lo «CO1 <00 +00 002 .00 «00 N s1) «00
oLZ #5501 38 #0005 &304 oL L6 ewll « GG «00 el « L0 «GC «LQ «UU
02 w001 @08 +L05 «CC4a ellt lul 00 00 202 <00 <O0U «00 oOC
020 o001 05 «U0T o006 oUZL «0CL U0 &0G 402 oGO0 <00 00 00
eGc el e Gl JOOE o004 o016 «TC1 «00 +3G0 ol2Z @00 «OG «C0 PRl
«02 o001 0B L0005 o004 40.6 o001 <00 o080 w02z oG +00 00 <46
202 001 «08 005 o004 4028 4001 00 LO00 402 400 00 LG0 &0
020 oeodl U5 WULT o0UL 4025 00l <00 00 02 00 LU0 400 GO
o002 o301 08 o005 o004 oUib oGOl 00 o000 G2 o8G &80 L00 o0
e 02 «001 oGB «UDS5 004 2Ui6 «CCL 00 00 #02 80 &GO «00  o0C
« 02 2Ll ol {05 4004 evib ewll «00 «00 e 2 « 00 LG «C0 <00
oD sl «TTL a2 «t02 00 Z #COB «LlLh o0& &40 232 00 00 €0 <00
31 5 1 1.0GLBOCO GLOBALS FOR HOUR  1800/1%00 GUCE3 HIkE
¥k xk ABUVE ACTIGN SATISFACTURILY COMPLETED #3%%%
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CALIFORNIA STATE TEALE DATA CENTER ~
TR.PANLIB

++WRITE PRINT, TMENVFSN31
DATA SET THENVFSN3l AT LEVEL 043 AS OF 05/09-/80
'SMOG. PROGRAM OF ARB'S.
&GRIDIT DX=1609,DY=1609,DZ2=100,NX=25,NY=25,NZ=6 &END

*

——51

—

51

'

&O0PTION IDOWND=1,IDOCEM=15,IDOPLM=0,IDODIF=1,ID0OBAK
&0PT ITEST=0,ISTART=0,IWINDS=1,ICONC=1,lAREA=1,I5TAB=1 &END
ZO0UTPUT NUMHRS=13,IDOPLT=0,IDOPRN=1,ID0CAL=0,HRSAVG=1,ID0SUR=],
' ' " NOWTIM=6 &END :

01
11
21
gl
11
21
01
11
21
01
11
21
g1
11
21
01
11
21
01
11
21
01
11
el
01
11
21
01
11
21
01
11

01

21

g1 -

11

91

il

11

21
01

Al

01
01
01
0z
02
g2
03
03
03
04
a4
04
05
05
05
06
IE)
06
07
07

07

08
s
(1.
69
0?2
09
10
10
10
11
11

=37

12

- l2

12
13
13

T13

14
14
14
15

.15

.
14,
34.
c.
15.
35.
G.
17.
35.
0.
17.
35.
c.
17.
37.
0.
17.
40,
3.
17.
38.
5.
18.
40,
5.
21l.
41.
6.
cl.
44,
9.
LN
46.
11.
24.
49.
12.
27.
52.
15.
29.
55.
15,
32.

2.
17.
34,

2.
17.
35,

2.
18.
37.

2.
18,
37.

2.
18.
37.

2.
18.
32.

3.

-18.

.‘flo'

6.
20.
43.
8.
21l.
%4,

24.
46,

24.
49,
12.
31.
49,
12.
31.
52.
17.
34,
58.
;8.

34,

FRESNO

STUDY AUG.

174

=-3 REND

~VER

I0.0

31 1976 FULL DATA

FRESNO  TERRAIN

3. 3. 6. 8. S. 9. 12. 14.
18. 21. 21. 24. 26. 29. 27. 34,
34, 35. 34,

3. 5. 6. 11. %, 12. 12. 12.
18. 2l. 21. 23. 26. 26. 27. 29.
37. 37. 37,

3. 5. 6. 6. 9. 11. 12. 15.
17. 2l. 24. 2&. 27. 27. 29%. 31.
37. 38. 37.

3. 5. 6. 6. 9. 1l. 12. 15.
20. 23. 24. 26. 26. 27. 29. 31.
27. 29. 31.

3. 6. 6. 8. 9. 11. 14. 15.
21. 23, 264. 26. 27. 27. 31. 32.
31, 32. 32.

5. 6. 8. 9. 11. 2. 14. 15,
20. 21. 23. 24. 26. 31. 32. 34,
34. 32. 34,

6. 8. 11. 11. 12. 1l2. 12. 17.
20. 23. 27. 29. 31. 32. 34. 34,
36, 34. 35,

6. 8. 11. 11. 14. 15. 15, 17.
21. 24. 26. 27. 29. 3l. 34. 35,
34, 35. 35,

9. 11. 12. 14. 14, 15. 18. 20.
26. 26. 27. 29. 31. 32. 34. 35,
406, 37. 38.

$. 12. 15. 15. '18. 17. 18. 21.
26. 27. 29. 32. 34. 37. 34, 37,
46. 47. 40, .
12, 14. 17. 17. 18. 21. 21. 21.
27. 31. 31. 34. 37. 40. 43. 44,
50. 55, 55,

4. 15. 15. 18, 21. 20. 21. 23.

29. 32. 32. 37. 38. 4l. 41. 44,

53. 52. b58.

4. 18. 20. 20. 21. 23, 264. 26.
_32. 34. 37, 37. 38. 4l. 4&. 46.

52,7 55. 58,

18. 20. 20. 21. 24. 26. 26. 27.

3¢, 37. 40. 37. 4l. 43. &6. 52.

61. 64. 67. :

20. 20. 21. 24. 26. 27. 27. 31.
37, _40. 43. 46. 49. 49. 52, 52,

05/09/8:
17.08.4 .



[CALIFORNIA STATE

TEALE DATA CENTER

VER
‘TR.PANLIB 10.0
21 15 52. 61. 67. 11%. 113.
01 16 21. 23. 2l. 2&. 24. '246, 26. 27. 31. 32.
11 16 34. 37. 40, &0. &3, 46, &%, 55, 56. 61.
21 16 61. 6%, 67. 75. 82.
01 17 20. 2l1. 23. 24. 27. 29. 31, 32. 34. 37.
11 17 37. 40. &43. 46. &9. 52. 55, 61. 61. 64.
21 17 64. 67. 82. 98. 98.
01 18 18. 21. 6. 6. 29. 23. 24. 9. 37. 37.
11 18 40. 40. 43. 66, 6&49. 52, 58. 58. 64. 67.
21 18 72. 76. 106. 112. 1li2.
01 19 20. 21. 27. 29. 32. 2%9. 37. 37. 9., 37.
11 19 &43. 46. 646. 649. 52, 55, 5%. 64, &7. 7T6.
21 19 76. 82. l24, 192. 197.
01 20 21. 21. 27. 31. 34, 37. 37. 40. 1&. 37.
11 20 46. &47. &5, &9. 52, 58. 49, 88. 93. &2.
21 20 82. %3, 174. 206. 206.
01 21 21. 2&4. 29. 32. 34. 640, 38. 4&l. 43. 17.
11 21 21. &43. &46. 52. 76. 82. 82. 82. 90. 109.
21 21 90. 90. 123. 140. 144,
01 22 21. 26. 31. 34, 34. 37. 640, 43, 4&3. 21.
.1l 22 21. 52. 52. 61, 90. 150. 210. 155, 107. 132.
21 22 120. 113, 113. 216. 216.
ol 23 24. 27. 34. 37. 37, 37. al., 43. 44, &b,
11 23 15. 29. 67. 79. 158. 188. 213. 268. 240. 171.
21 23 168, 171. 168. 168. 168. '
01 26 26. 31. 34. &0. 40. 4&40. 43. 43, 644, &6,
11 24 21. 37. 73. 98. 270, 220. 152. 170. 215, 24l.
21 26 207. 199. 235. 223. 233,
01 »5 27. 34. 35. 61, &3. 43. 43, 63, 44, 644,
11 »5 &44. 52. ©52. 128. 108. 109. 128. 127. 192. 268.
21 25 207. 265. 234. 210. 210.
-1
1 SURFACE ROUGHNESS
o1 01 .25 .25 .25 .25 .25 .25 .25 -.25 .25 .25
11 0} .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 01 .25 .25 .25 .25 .25 - e ~
01 g2 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
11 g2 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 p2 .25 .25 .25 .25 .25
01 63 .25 ..25 .25 .25 .25 .10 .19 .lo0 .25 .25
11 03 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 03 .25 .25 .25 .74 .76 )
01 04 .25 .25 .25 .10 .10 .10 .2% .1¢ .25 .25B
11 g .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 04 .25 .25 .25 .74 .74 _
01 65 .25 .io .10 ‘.10 .10 .1 .10 .25 .25 .25
11 65 .25 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 05 .25 .25 .74 .74 . 7% . N
- 01 06 .10 .10 10 .25 .Jid .74 .10 .10 .10 .25
11 06 .10 .25 .25 .25 .25 .25 .25 .25 .25 .25
: 21 06 .25 .25 .25 .25 .74 e —_—
5 01 87 "Tié .19 Lie .25 .10 .10 0 .10 1.00 1.00 ,10 o
11 07 1.00 .25 .25 .25 .25 .25 .25 .25 .25 .25
21 07 1.00 1.00 .25 .25 .25 )
= 01l o8 .10 .i6 .10 .25 .25 .10 1.00 1.00 1.00 1.00
11 p8 1.60 .25 .74 .25 .25 .25 .25 .25 .25 .25
21 08'1.00 1.00 1.00 .01 .25

175
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TALTFORNIA

TR.PANLIB

01 0% .10

11 89 1.00

21 09 .25

01 10 .25

11 10 1.00

21 10 .25

01 11 .10

11 11 1.00

21 11 .74

01 12 .10

11 12 1.00

21 12 .25

01 13 .74

11 13 1.00

21 13 .10

0l 14 .74

11 14 1.00

21 14 .10

01 15 .74

11 15 1.00

21 15 .01

01 16 .74

11 16 1.00

21 16 .01

01 17 .76

11 17 1.00

21 17 .01

01 18 .74

11 18 .74

21 18 .01

01 19 .25

11 19 .10

21 19 .01

01 20 .25

11 20 .01

21 20 .01

01 21 .01

11 21 .01

21 21 .01

01 22 .74

11 22 .01

21 22 .01

01 23 .01

11 23 .01
21 23 .01

01 24 .01

11 26 .01
21 26  ,01
- 01 25 .01
11 25 .01

- 21 25 .01
1111111
1111111
=~ 1111111
1111111
S T T T S W §

STATE TEALE DATA CENTER

et et pd e

.10
1.00
.25
.25
1.00
.25
-
1.00
.74
.25
1.00
)
.10
1.60
.10
.25
1.00
.10
TG
1.00
.01
74
1.00
.01
76
.74
.01
78
TG
.01
.25
TG
.01
.25
.01
501
.10
201
.01
.01
.01
.01
.25
.01
.01
.01
.01
-01
.01
.01

ok el el et fud
it e et e et

IHHH'HH

1

1

1

1

1

1

1

1

1

.25
.00
.25
.25
.00
.74
.10
.00
.76
.25
.00
l74
.25
.00
.74
.10
.00
.10
74
.00
.01
.74
.00
.01
.74
.00
.01
.01
.76
.01
.25
.76
.01
.25
.01
.01
.01
.01
.01
.01
.01
.01
.25

.01

.01
.01
-01
.01
.01
01

=01 .

o b el ped

.25
1.00
.74
.25
1.00
.76
.25
T4
.74
.10
.25
.74
.25
1.00
.74
.74
1.00
.01
76
1.00
.01
1.00
1.00
.01
.01
.74
.01
.01
.74
.01
001
01
.01
.01
.81
.01
.01
.01
.01
.01
.01
.01
1.00
.01
.01
.01
.01
.01
.01
.01
.01

g
bt et et s

1

1

1

1

1

1

1
1

1

01

Tt et e

.25
.00
.25
10
.25
74
.00
. Th
» 76
.10
.25
T4
.00
.10
745
.00
.10
.01
.00
.00
.01
.00
.00
.01
.00
74
.01
.01
T4
.01
.01
-01
.01
75
.01
.01
T4
.01
.01
75
.01
.01
.01
.01
.01
.01
.01
.01
01
.01

e

e e e

l1.00
.25

1.00
.25

1.00
.25

1.00
.10

1.00
74

1.00
.74

1.00
76

1.00
.10

lL.00
.01

01
.74

.01
.01

.01
.01

74
.01

. T4
001

.74
.01

.01

L0k

[
b et e s

176

T b e

1

1

1

1

1

1

1

1

.00
.25

.00
.25

.00
.25

o0
.25

.00
.76

.00
.10

.00
.01

.00
74

.74
.01

.01
7%

.01
.01

74
.01

78
.01
TG
.01

.76
.01

.01
.01

.01
.01

N

[ -

1.00
.25

1.00
.25

1'1 DD
.25

1.00
.25

1.00
.10

l1.00
.10

1.00
.01

1.00
.01

1.00
.01

.01
.01

.01
.01

.01
.01

.01
.01

.76
.01

74
.01

.01
.01

.01
01

bk el et et
[

T VER
10.0
1.00 1.00 |,
.74 .74
2.00 1.00
74 .76
1.00 1.00
.74 .74
1.00 1.00
.74 .74
1.00 1.00
.76 .25
1.00 1.00
.01 .10
1.00 1.00
.01 .01
1.00 1.60
.01 .01
1.00 1.00
.01 .01
.01 .74
.01 .01
.01 .01
.01 .01
.01 .p1
.01 .01
C ol oL e
.01 .01
.01 .01
.01 .01
.76 .01
.01 .01
.01 .01
.01 .01
.01 .01
.01 .01

05/09/8
17.08.4



05/0°
17.08

VER
10.0

TCALIFORNIA §TATE TEALE DATA CENTER

|

TR.PANLIB

H

* ; [~ W= = =]
* H
® . )
* =) i _
D o t .
~ ~ ! coooOo m
o o *
-1 1 :
-~ o i :
- © ! |
M 0 o000 O0 !
© ! i
b= i
U 4 - _
= o i
[ o H Doo0o0Oo0
o} xT i
=L : |
*
* 1
A A A A A A e e * NSO e ot e
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N e e I N N N N e N * % wn . s o e s A
E = L] .
e e el el el e e e el e R e e W N ] o z o A et ot e o A
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o e e e el e e e e B B e R e N N e N i B ] L [ . e el e R R N N N N
Q =z o
e e e e e el e R e B B I B B B B B | =z o el nl el e R e B N W)
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T e e e I I e e e B e I I B ] = (L] o v OO0 C0COO0rrdrdrd rd rdird et rdord -
w z ™ wn :
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TALTFORNIA STATE

" .TR.PANLIB
11111
11111
11111
11111
11111
11111
11111
11111
111 11}
111171
11111
11111
11111

G7

L060 .06
.00l .001
.010 .010
.010 .00l
.010 .001
.010 .00}
.060 .06
.001 .00t
.010 .010
.010 .001
.010 .001
.010 .001
.060 .06
.001 .00}
.01p .010
.010 .001
.010 .001
.010 .001
.060 .06
.001 .001
.010 .010
.010 .00l
.010 .001
©.010 .00l
010 .001
21 39
06 08
0¢ 15
8.9 075
07 12
0.9 030
09 09
1.3 185

S 14 10
.4 D75
10 12
.9 90
11 15
.9 060

1 08

12 13

4 6
01 08

TEALE DATA CENTER T OVER
10.0
t11111111111111111111
1111111111111 1111111
1111111111111 11311111
11111111111111111111}
1111111111111 1111111
1111111111111 11311111
1111111111 1111111111
1111111111111 311111111
111111111111111111111
11111111127 1111111111
111111111111 1111.1111
1111111111111 1111111
1111111111111 1111111
BOUNDARY CONCENTRATIONS (LEFT,RIGHT,TOP,BOTTOM,LID)
.01 .015 ,009 .033 .006 .0DO ..00 .02 .00 .08 .00
.07 .018 .0D6 .822 .004 .00 .00 .02 .00 .00 .OO
.01 ,010 .006 .022 .004 .00 .00 .02 .00 .00 .0O
.01 .010 .00 .022 .00& .00 .00 .02 .00 .00 .0GC
.01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .0O
.01 .Q10 .p006 .022 .004 .00 .00 .02 .00 .00 .0O
.01 ,0l% .009 .0633 .006 .00 .00 .02 .00 .00 .QG@
.07 .010 .006 .022 .DO04 .00 .00 .02 .00 .00 .pDo
.0 .01l0 .006 .022 .004 .00 .00 .02 .00 .00 .OO
.01 .pl0 .006 .022 .004 .00 .00 .02 .00 .00 .QO
.01 .p010 .006 .022 .004 .00 .00 .02 .00 .00 .0OGC
.01 .010 .006 .022 .004 .00 .DO .02 .00 .00 .0O
.01 .015 ,009% .033 .006 .00 .08 .02 ,00 .00 .00
.07 .010 .006 .022 .004. .00 .00 .02 .00 .00 .o0O
.01 .010 .006 .022 .004 .00 .0O .02 .00 .00 .GO
.01 .0l10 .Q006 .022 .004 .00 .00 .02 .00 .00 .00
.01 ,010 .006 .022 .004 .DO .00 .g2 .00 .00 .00
“0l .010 .006 .022 .004 .00 .00 .02 .00 .00 .0O
.01 .015 .009% .033 .006 .00 .00 .02 .00 .00 .0O
.07 .010 .006 .022 .004 .00 .00 .02 .00 .80 .00
.01 ,010 .006 .022 .004 .08 .00 .02 .00 .00 .0O
.01 .0l10 .006 .022 .004 .00 .00 .02 .00 .00 .00
.01 .010 .0O6 .D22 .004 .DO .00 .02 .00 .00 .0O
.01 .010 .006 .022 .004 .0C .00 .02 .80 .00 .0O
.01 .pl0 .Q008 .022 .004 .00 .00 .02 .00 .00 .OOQ
1 3.018000 GLOBALS FOR HOUR 0600,0700 &0 HERE
WIND DATA HEXXERAXNXEXXNRX HOUR 0700-0800
1.0 301 SHAW AVE.
1.0 302 CALTRANS MAINTENANCE YARD
1.0 303 41/9% INTERCHANGE
1.0 304 ROUTE 180 MRI
1.0 305 FRESND IRRIGATION
1.0 306 FRESNO STATE B
STABILITY DATA
AIRCRAFT TEMPERATURE SOUNDINGS
6 T 6 6 6

AREA SOURCE DATA

178

.00
.00
.00
,00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.G0
.00

.00

.00
.00
.00

05/09/8!
17.08.4:



P

TCAUIFORNIA STATE TEALE DATA CENTER

TR.PANLIB

060
.001
.010
.010
.010
.010
060
.001
.010
.010
.010
.010
.040
.001
.010
.010
010
.010
.060
.001
010
.010
.010
.010

- .010

26
06
06
1.3
07
.9
09
1.8
14
1.3
10
1.8
11
1.3
01
12
2
01

~ Te0

.001

+010

. 010
.010
.010
.060
.001
.010
.010
010
.010

08
.08
.001
.010
.001
.001
.001
.06
.001
.010
.001
.001
.801
.06
.001
.010
.001
.001
. 001
.06
.001
.010
.001
.001
.001
.001
95
a9
15
150
12
135
09
135
10
150
12
135
15
135
09
13

6

09
L
.03
.001

.010

.001
.001
.001

.03
.001
.010
.001
.001
.001

.01
.05
.01
.01
.01
.01
.01
.05
.01
.01
.01
.01

BOUNDARY CONCENTRATIONS

STABILITY DATA
AIRCRAFT TEMPERATURE SOUNDINGS

]

) 6

AREA SOURCE DATA
BOUNDARY CONCENTRATIONS

015
.010
.010
.010
010
.010
.015
.010
.010
.010
.010
010

.009 .033 .006 .00 .00 .02
c006 .022 .004 .00 .00 .02
.006 .022 .004 .00 .00 .02
.006 .0822 .004 .00 .00 .02
.006 .022 .004 .00 .00 .02
.006 .022 .004 .00 .00 .02

.00
.00
.00
.00
.00
.00
.00
.00
.00

.+»00

.00
.00
.00
.00
.08
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.015 .009 .033 .006 .00 .00 .02
.0i0 .006 .022 .004 .00 .00 .02
.010 .p0é6 .022 .004 .00 .DO .02
.010 .006 .022 .004 .00 .00 .02
.010 .006& .022 ,004 .00 .00 .02
.010 .006 .022 .006¢ .0C .00 .02
.015 ,009 .033 .p006 .00 .00 .D2
.010 .0086 .022 .00&4 .00 .00 .02
.010 .006 .022 .006 .00 .00 .02
.010 .00& .022 .004 ,00 .00 .02
.010 .006 .022 .004 .00 .GO .02
.0l0 .006 .022 .004 . .00 .00 .D2
.015 ,009 .033 .006 .00 .00 .02
.010 .006& .022 .004 .00 .00 .02
.010 .006 .022 .004 .00 .00 .02
.010 .006 .022 .004 .00 .0Q .02
.olo .p006¢ .022 .004 .00 .00 .02
.010 .006 .022 .00& .0C .00 .02
.015 .p09 .033 .006 .OO .00 .02
.010 .008 .033 .004 .00 .00 .02
.015 .006 .033 .004 .00 .00 .02
.015 .00 .033 .00&4 .00 .00 .02
.015 .006 .033 .004 .00 .00 .02
.015 .006 .033 .004 .00 .00 .02
.010 .p006 .022 .004 .00 .00 .02

3.018000 GLOBALS FOR HOUR 08700,0800

WIND DATA I KIKWNIN I NNE

301 SHAW AVE.

302 CALTRANS MAINTENANCE YARD

303 41799 INTERCHANGE

304 ROUTE 180 MRI

305 FRESND IRRIGATION
306 FRESND STATE

.00
.00
.00
‘UB
.ao
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.ao
.80
.00
.00
.00

G0

.60
.00
.00
.00
.00
.00
.00
.00
-00
.08
.00
.00
.00
.00
.00
.00
»00
.00
.00
.00
.00
.00
.00
HERE

HOUR 0800-0900

.009 .p33 .006 .00 .00 .02 .00 .00 .0O

.006 ,022 .004 .00 .00 .02
.006 .022 .004 .00 .00 .02
.006 .022 .004 .00 .00 .02
.006 .022 .00&4 .00 .00 .02
.006 .Q22 .004 .00C .00 .02

17¢

.00 .00 .08
.00 .00 .00
.00 .00 .00
.00 .00 luo
.00 .00 .0D
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .0D
.00 .00 .00
.00 .00 .00

.00
.00
.00
.00
.00
.08
.00
.00
.00
.00
.00
.00
.00
.00
.90
.00
.00
.0c
.00
.00
.00
.00
.00
.aco
.00

.00
.00
.00
.00
.Uﬂ
.00
.00
.00
.00
.00
.00
.00

‘05/0°%.
17.08



CALIFORNIA STATE TEALE DATA CENTER =~~~ = VER ' oss09/8¢
TR.PANLIB 10.0 . 17.08.46¢

«060 .03 .01 .015 .009 .033 .006 .00 .00 .02 .00 .00 00 .00
.00 .001 .05 .010 .006 .022 -004 .00 .00 .02 .go .goO .00 .00
-010 .0810 .01 .010 .006 .022 -004 .00 .00 .02 .00 .00 .gOQ .00
-010 .001 .81 .0L0 .006 .022 .004 .00 .00 .02 .00 .00 .OO .00
.010 .001 .81 .010 .006 .022 .004 -00 .00 .02 .00 .00 .o@ .00
.010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .goQ
»060 .03 .01 .015 .009 .033 :006 .00 .00 .02 .00 .00 .00 .00
.00 .001 .05 .0l0 .006 .022 .004 .00 .00 .02 .00 .00 .o0 .QQ
.010 .010 .0l .0l0 .006 .022 .004 .00 .00 .02 .00 .goO .90 .00
»010 .00l .01 .01D0 ,006 .022 -004 .00 .00 .02 .00 .00 .o0O .00
.00 .0061 .01 .010 .006 -022 .0064 .06 .00 .02 .00 .08 ,00 .go0
.010 .001 .81 .0l0 .006 .022 .004 »00 .00 .02 .00 .00 .00 .08
.010 .00} .01 .010 .006 .022 -004 .00 .00 .02 .00 .00 .00 .00

30 135 1 2.018000 GLOBALS FOR HOUR 0800-,0900 GO HERE
0& 10 WIND DATA  33%% %% %% %% X X 5% %% %% HOUR 0900-1000
- 06 15 1.0 301 SHAW AVE.
2.2 165
) g7 12 1.0 302 CALTRANS MAINTENANCE YARD
1.3 150 .
09 09 1.0 303 %1799 INTERCHANGE
1.8 165 .
14 i0 1.0 304 ROUTE 180 MRI
1.8 150 .
10 12 1.0 3ps FRESNG IRRIGATION
2.2 150 . '
: 11 15 1.0 306 FRESNO STATE
2.2 150
01 10 STABILITY DATA
12 13 AIRCRAFT TEMPERATURE SOQUNDINGS
2 2 6 3 6 6
ol 10 AREA SOURCE DATA
10 BOUNDARY CONCENTRATIONS

-060° .030 .0l .015 .009 .033 .006 .00 .0Q .02 .00 .00 .00 .00
-001 .00l .05 .010 .006 .022 .004 .00 .0Q .02 .00 .80 .00 .00
010 .010 .01 .010 .0C6 .022 .004 .00 .0O .02 .00 .00 .00 .00
.+Q910 ,001 .01 .010 ,006 .022 ,004 .00 .00 .02 .00 .00 .60 .00
010 .00l .0l .010 .006 .022 .004 .00 .90 .02 .00 .00 .00 .goO
-010 .001 .01 .010 .0066 .022 .004 .00 .00 .02 .00 ,00 .00 .00
.060 .030 .01 .015 .009 .033 .006 .00 .QOQ .02 .00 .00 .00 .gGg
-001 .001 .05 .010 .006 .022 .004 .00 .Qp0 .02 .00 .00 .60 .QO
-010 ,0l0 .01 .0l10 .006 .022 .004 .00 .00 .02 .00 .00 .00 .go0
-010 .001 .0l .010 .006 .022 .004 .00 .0OQ .02 .00 .00 .00 .go
-010 .001 .01 .010 .006 .022 .004 .00 .QQ .02 .00 .00 .00 .QO
010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .08 .00 .ooO
060 .030 .01 .015 .009 .033 .006 .00 .Q0 .02 .00 .00 .06 .00
-001 .001 .05 .010 .00G6 .022 .004 .00 .gO .02 .00 .00 .00 .gQO
-010 .010 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .QQ
..-010 ,001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .Q0@
-010 .001 .01 .010 ,.006 .022 .004 .00 .QO .02 .00 .00 .00 .00
-010 .0061 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00

~.»060 .030 .01 .015 .0609 .033 .006 .00 .00 .02 .00 _ .00 .00 .00 o
-001 .001 .05 .010 .00¢ .022 .004 .00 .00 .02 .00 .00 .0C .00
-010 .010 .01 .010 .006 .022 .004 .0Q .00 .02 .00 ,00 .00 .00
-010 .00I - .01 ,010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .gO
= .010 .001 .01 .010 .00¢ -022 .004 .00 .00 .02 .00 .00 .00 .QOQ
.010. .00l .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .0GQ
_-010 .001 .01 .010 .006 .022 +004 .00 .00 .02 .00 .08 .00 .g0

' 180
I h



o~

-

CALIFORNIA STATE TEALE DATA CENTER

VER
TR.PANLIB 10.0
33 160 1 1.518000 GLOBALS FOR HOUR 0900-1C00 &0 HERE
) 11 WIND DATA  R%E¥XEXNERRAXKRRNX HOUR 1000-1100
o6 15 1.0 301 SHAW AVE.
1.8 180
07 12 1.0 302 CALTRANS MAINTENANCE YARD
1.3 180
o9 0% 1.0 303 41799 INTERCHANGE
1.3 180
14’ 10 1.0 306 ROUTE 180 MRI
2.2 150
10 12 1.0 305 FRESNO IRRIGATION
2.2 150
11 15 1.0 306 FRESNGO STATE
2.7 135
01 11 STABILITY DATA
l2 13 AIRCRAFT TEMPERATURE SOUNDINGS
2 2 2 6 6 6
0 11 AREA SOURCE DATA
11 BOUNDARY CONCENTRATIONS

.020 .005 .04 .015 .009 .033 .006 .00 .00 .02 .00 .00 .00
:001 .001 .05 .010 .006 .022 .004 .00 .08 .02 .00 .00 .23
,0106 .018 .01 .010 .006 .022 .004 .00 .00 .02 .00 .o0 .00
.010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.010 .001 .01 .D10 .006 .022 .00% .00 .00 .02 .00 .00 .00
.010 .001 .01 .010 .0O06 .022 .004% .80 .00 .02 .00 .00 .00
.020 .005 .04 ,015 .006 .033 .006 .00 .00 .02 .00 .00 .00
. 001 .001 .05 .010 .006 .022 .004 .0t .00 .02 .00 .00 .80
.010 .010 .01 .010 .006 .022 004 .00 .00 .02 .00 .00 .00
.010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .09
.010 .001 .01 .010 .p006 .022 .004 .00 .00 .a2 .00 .00 .0o
.010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.020 .005 .06 .015 .006 .033 .0gé6 .00 .0gn .02 .00 .00 .08
.001 .001 .05 .010 .00¢6 .022 .004 .00 .00 .02 .00 .00 .00
.010 .010 .01 .010..006 .022 .004 .09 .00 .02 .00 .00 .00
.01ig .001 .01 .0l10 .006 .022 .004 .00 .00 .02 .00 .00 .00
‘018 .001 .01 .010 .00 .022 .004 .00 .00 .02 .00 .00 .00
.gl0 .00 .01 .010 ,006 .022 .004 .00 .00 .02 .00 .00 .00
.020 .0035 .04 .015 .006 .033 .086 .00 .00 .02 .00 .00 .00
A.DOl .001 .05 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.010 .010 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.010 .001 .01 .010 .006 .022 L0004 .00 .00 .02 .00 .00 .00
_.01C .001 .01 .010 .006& .022 004 .00 .00 .02 .00 .00 .00
.010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .o .00 .00

'010 .001 .01 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
36 174 1 1.518000  GLOBALS FOR HOUR 1000-1100 GO  HERE
6 12 WIND DATA Texxxxsxxwxxxxxx*  HOUR 1100-1200
06 15 1.0 301  SHAW AVE.
1.8 270 e . _
=" Tp7 12 1.0 302 7 CALTRANS MAINTENANCE YARD
1.3 240
0% 09 1.0 303 ___ 41,99 INTERCHANGE -
1.8 225
14 10 1.0 306  ROUTE 180 MRI
1,3 195 ‘ o
= 10 i2 1.0 305 FRESNO IRRIGATION
1.3 225
11 15 1.0 306  FRESNO STATE
181

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0a
.00
.00
.00
.00
.00

05sC°

17

nxg

. ==



'CALIFORNIA STATE TEALE DATA CENTER

TVER 05/09/8C

TR.PANLIB 10.0 17.08. 46

1.8 211

01 12 STABILITY DATA !

12 13 AIRCRAFT TEMPERTAURE SOUNDINSS

2 2 2 6 6 3
o1 12 AREA SOURCE DATA
12 BOUNDARY CONCENTRATIONS -

.010 .001 .07 .015 .00% .033 006 .00 .00 .02 .00 .00 .00 .00
+010 .001 .07 .010 .008 .022 -004 .00 .00 .02 .00 .00 .0O .00
-010 .00l .05 .010 .006 .022 -004 .00 .00 .02 .00 .QO .00 .00
-010 .001 .05 ,010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .poQ
.010 .001 .04 .010 .006 .G22 -004 .00 .00 .02 ,p0 .00 .00 .00
+010 .001 .04 .010 .006 .022 .004 .06 .00 .02 .00 .00 .00 .gQ
-010 .001 .07 .015 ,009 .033 .004 .00 .00 .02 .00 .08 .00 .p0@
.010 .001! .07 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00
.010 .061 .05 .010 .006 .022 -004 .00 .60 .02 .00 .QO .00 .00
-010 .001 .05 .010 .006 .022 .0064 .00 .00 .02 .00 .00 .00 .gQ
-010 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .08 .00 .gg
.010 .001 .04 ,010 .006 .022 -004 .00 .00 .02 .g0 .00Q .00 .00
010 .001 .07 .015 .009 .033 -006 .00 .00 .02 .00 .Q0 00 .00
.010 .00 .07 .0l0 .006 .022 004 .00 .00 .82 .00 .00 .00 .00
+010 .001 .05 .010 .006 .022 .004 .00 .00 .02 .00 .o0gQ .00 .00
.010 .001 .05 .0l0 .00& .022 -004 .00 .00 .82 .00 .0O .00 .00
.016 .001 .04 .010 .006 .Q22 .004 .00 .00 .02 .00 .gO .08 .00
.010 .001 .04 ,010 .006 .022 .004 .00 .00 .02 .00 .00 .o0g .00
-010 .001 .07 .015..009 .033 -006 .00 .00 .02 .00 .00 .00 .00
.010 .001 .07 .0l0 .006 .022 »004 .00 .00 .02 .00 .00 .00 .00
.010 .001 .05 .0l0 .006 .022 -004 .00 .00 .02 .00 .00 .00 .00
.0l0 ,001 .05 .0l0 .006 .022 004 .00 .00 .02 ,00 .0Q .00 .00
.010 .801 .04 .010 .006 .022 -004 .60 .00 .02 .00 .00 .ggO .00
+010 .001 .04 .0l0 .006 .022 -004 .00 .00 .02 .00 .00 .08 .00
.010 .001 .04 .010 .006 .022 .004 -00 .00 .02 .00 .00 .00 .ggQ

38 180 1 1.518000 GLOBALS FOR HOUR 1100/1200 GO HERE
07 13 WIND DATA  %%¥%%NNHKNXEHNXR HOUR 1200-1300
06 15 1.0 301 SHAW AVE.
2.2 300
07 12 1.B 302 ,,*Q_A_.!.-IRA.N_S..N,A‘INT.ENAN(??_._YAR.D e e
2.2 270
- 09 09 1.0 203 41799 INTERCHANGE
_ 2.2 240
14 10 1.0 3inG ROUTE 180 MRI
1.3 225
_. 10 12 1.9 305  FRESNO IRRIGATION
1.8 300 _ '
11 15 1.0 306 ‘FRESND STATE
06 190 1.0 042 ARB N CFD
2.7 308 :
—— 01 13  STABILITY DATA o
- 12 13 AIRCRAFT TEMPERATURE SOUNDINGS
2 2 2 2 6 6 :
. :er 3 AREA SOURCE BATA e
! i 13 BOUNDARY CONCENTRATIONS

.010°.601 .07 .015 .009 .033 .006 .00 .00 .02 .00 .00 .00 .00
-010.001 .07 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00

= .010 .001 .05 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00
+010 .001 .05 .010 .006 .022 .004 .00 .Qg .02 .00 .00 .00 .00
910 .001.° .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00

. 182
1 '



EALIEORNIA STATE TEALE DATA CENTER

'TR.PANLIB

+* 0 lu
.010
.0l0
.010
.010
,010
.010
.010
.01l0
.010
.010
.,010
.010
.010
010
.010
.010
_.olo
.010
.010
38
Q7
g6
2.7
07
2.7
69
2.7
14
1.8
10
2.2
11
2.2
g6
3.1
01
12

2

01

.001
.001
.001
.001
.001
.00l
.001
.001
.001
.001
.001
.001
.001
.001
.00l
.00l
.gol
.00l
.001
.001

180
16
15

300
12

270
09

255
10

315
12

270
15

270
10

300
14
13

2

14
14
.00l
.001
.001

.00l
.00l

.010 .001

_.018 .001

=.010 .001

.010 .001

_.010
.010
.010

_-010,

".010

.04 .010
.07 .015
.07 .010
.05 .010
.05 .010
.06 .010
.04 .010
.07 .015
.07 .010
.05 .010
.05 ,010
.04 ,010
.04 .010
.07 .015
.07 .010
.05 .010
.05 .010
.04 .010
.04 .010
.04 .010

1 1.51
WIN

1.0 301

1.0 302

1.0 303

1.0 304

1.0 305

1.0 306

1.0 042

STA

AIR

2 2
ARE

BOU

.07 .015
.67 .010
.05 .010
.05 ,010
.04 .010
.04 .010
.07 .015
.07 .010
.05 ,010

.-05 .010
.04 ,010
.04 .010
.07 .015
.07 .018
.05 .010
.05 .010

VER
10.0
.006 .022 .004 .00 .00 .02 .00 .00 ,.00
.009 .033% .006 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004¢ .00 .00 .02 .00 .00 .00
.0ge .022 .004a .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .ap .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .20 .00
,009 .033 .00%6 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004% .00 .00 .02 .40 .00 .00
.g06 .022 .004 .00 .00 .02 .00 .Go .00
.006 .022 .00% .00 .00 .02 .00 .00 .00
.006 .p22 .004% .00 .00 .02 .00 .00 .00
.009 .033 .006 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .00&¢ .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004 .0O .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.go06 .022 .004 .00 .00 .02 .00 .00 .0C
8000 GLOBALS FOR HOUR 12001300 GO HERE
D DATA 3536 36 36 3 36 6 3 D6 3 I KR K HOUR 1300-1400
SHAW AVE.

CALTRANS MAINTENANCE YARD
41799 INTERCHANGE

ROUTE 180 MRI

FRESNO IRRIGATION

FRESNO STATE

ARB NCFPD

BILITY DATA T
CRAFT TEMPERATURE SOUNDINGS
5 5 .
A SOURCE DATA
NDARY CONCENTRATIONS

.009 .033 .006 .00 .00 .02 .00 .00 .0O
.goé .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .0C .02 .00 .00 .00
_gp06 .022 .004 .00 .00 .02 .00 .00 .00
.06 .022 .004 .OGO .00 .02 .00 .00 .00
.009 .033 .006 .0 .00 .02 .00 .00 .08
.006 .022 .004 .00 .0O .02 .00 .00 .00
.006 .D22 .004 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
866 L8222 T.004 .00 Jpg .42 .00 60 .00
.006 .022 .004 .00 .00 .02 .00 .00 .00
.009 .033 .006 .00 .00 .02 .00 .00 .00
.006 .022 .004 .00 .00 .02 .00 .00 .0C
,006 .022 .004 .00 .00 .02 .00 .00 .0QO
_poé .022 .004 .00 .00 .02 .00 .00 .00

183

.B0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.40
.00
.00
.00
.00
.06
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.20
.00
.00

" ps5/0°

ns

« - =

17



CTALIFORNIA STATE TEALE DATA CENTER =~ "VER T 05/09/80
TR.PANLIB ' : 10.0 17.08.46

.010 .00 .04 .010 .006 .022 .004 .0C .00 .02 .00 .00 .00 .00
.010 .091 .04 .00 .006 .022 .004 .00 .00 .02 .00 .00 .00 .0OQ
.010 .00 .07 .0l!5 .009 .033 .006 .00 .00 .02 .0O .00 .0G .OC
‘.00 ,001 .07 .010 .006 .022 .004 .00 .0QO .02 .00 .00 .00 .0OC
.0l¢0 .001 .05 .0l0 .006 .022 .0O4 .00 .00 .02 .00 .00 .00 .0O
.0l0 .001 .05 .0l0 .006 .022 .004 .00 .00 .02 .00 .00 .00 .0Q
.010 .001 .04 .00 .006 .022 .004 .00 .00 .02 .00 .00 .00 .0O
.01l0 .00! .04 .00 .00s .022 .004 .0C .00 .02 .00 .00 .0C .QO
.0l0 .00! .04 .00 .00Q6 .022 .004 .00 .00 .02 .00 .00 .QO .00

39 174 1 2.518000 GLOBALS FOR HOUR 1300-1400 GO HERE
07 15 WIND DATA  %¥%%NRXNEXNNXNNN HOUR 1400-15%00
06 15 1.0 301 SHAW AVE.
4,0 300
07 12 1.0 302 CALTRANS MAINTENANCE YARD
4.0 285
09 09 1.0 303 41/99%9 INTERCHANGE .
3.6 300
14 10 1.0 304 ROUTE 180 MRI
2.7 300 i ) o
10 12 1.0 305 FRESNDO IRRIGATION
3.1 300
117 15 1.0 306 FRESNO STATE
3.1 270 ‘
06 106 1.0 042 ARB NCFD
4,.% 300
01 15 STABILITY DATA
12 13 AIRCRAFT TEMPERATURE SOUNDINGS
& 4 4 (A 5 5
N1 15 AREA SOURCE DATA
‘ 15 BOUMDARY CONCENTRATIONS

.010 .00 .07 .015 .00% .033 .p06& .00 .00 .02 .00 .00 .00 .0O
.010 .00 .gQ7 .010 .006 .022 .004 .00 .,0O .02 .00 .00 .00 .OO
.010 .00! .05 .010 .006 .022 .00&4 ,0O0 .00 .02 .00 .00 .00 .OO
.010 .00 .05 .0l0 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00
.010 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 ,.00 .00 .0QO
_+010 .00 .04 .010 .006 .022 .004 .00 .00 .62 .00 .00 .00 .00
.0l0 .pol .go7 .01s .0w09 .033 .006 .00 .00 .02 .00 .00 .0Q0 .0O
.0l0 ,00! .07 .Qlc .006 .022 .004 .OO .00 .02 .00 .00 .00 .00
.6l0 .001 .05 .0l0 .006 .022 .004 .00 .06 .02 .00 .00 .00 .0G
,ol0 .00% .05 .01i0 .006 .022 .004 .0O .00 .02 .00 .00 .00 .00
.010 .001 .04 .010 .006 .022 .004 .00 .06 .02 .00 - .00 .CO .0OC
.610 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00
.01 .00 .07 .015 .p0OQO9 .033 .e06 .0OO .00 .02 .00 .00 .00 .0C
.0lo0 .001 .07 .010 .006 .022 .Q0O4 .0O .00 .02 .0O .00 .00 .0O
_,010 ,001 .05 .0l0 .00 .022 .004 .00 .00 .02 .00 .00 .0O .00
~.pieo .gol .05 .0lg .DO6 .p22 .0O4 .GO .00 .02 .00 .00 .00 .0O
-.610 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .,.OO .00 .0OO
_.010 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .0C .00
.010 .001 .07 .015 ,009 .033 .006 .00 .00 .02 .06 .00 .00 .00
-,0l0 ,00! .07 .010 .006 .022 .00&4 .00 .00 .02 .00 .GO .00 .0O
.0l0 ,001 .05 .010 .006 .022 .004 .00 .00 .02 ,08 .00 .00 .00
T,010 .00l .05 .010 .006 .D22 .004 .00 '

.00 .02 .00 .06 .00 .00
.010 .001 .04 .0l10 .006 .022 .004 .00 .00 .02 .00 .00 .00 .00
.010 .001 .04 .010 .006 .022 .064 .0C .00 .02 .00 .00 .00 .OD
= .pig .001 .04 .010 .006 .022 .064 .00 .00 .02 .00 .00 .00 .00

39 160 1 1.518000 GLOBALS FOR HOUR l1400/1500 GO HERE
87 18 WIND DATA sxxxxxxxxxxxxxx% HOUR 1500-1600
' 184



o

R

185

[CALIFORNIA STATE TEALE DATA CENTER VER
‘TR.PANLIB 10.0
06 15 1.0 301  SHAW AVE.
4.5 300
67 12 1.0 302  CALTRANS MAINTENANCE YARD
4.5 285
69 09 1.0 363 41/99 INTERCHANGE
4.9 300
14 10 1.0 304  ROUTE 180 MRI
3.6 285
10 12 1.0 305  FRESNO IRRIGATION
3.6 300
11 15 1.0 306  FRESNO STATE
4.0 270
06 10 1.0 042 ARB N C F D
4.9 315
01 16 STABILITY DATA :
12 13 AIRCRAFT TEMPERATURE SOUNDINGS
G 4 4 4 4 5
01 1lé AREA SOURCE DATA
16 BOUNDARY CONCENTRATIONS
.010 .001 .07 .015 .00% .033 .06 .00 .00 .02 .80 .00 .OO
.010 .001 .07 .010 .006 .022 .084 .00 .00 .02 .00 .00 .00
.010 .001 .05 .010 .0O& .022 .004 .0O .00 .02 .00 .00 .0O
.010 .00 .05 .010 .0O06 .022 ,004 .00 .00 .02 .00 .DO .0O
.0l0 .00 .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.010 .001 .04 .0l10 .006 .022 .0064 .00 .00 .62 .80 .00 .0O
.010 .001 .07 .015 .p0% .033 .006 ,0O .00 .02 .00 .00 .00
.010 .00! .07 .010 .p06 .022 .004 .00 .00 .02 .00 .00 .00
.010 .00! .65 .0l0 .006 .022 .004 ,QO .00 .02 ,00 .0G .00
.010 .g01 .05 .0l0 .006 .022 .004 .00 .GO .02 .00 .0O .00
.016 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .GO .00
.016 .001 .04 .010 .006 .022 ,004 .00 .00 .02 .00 .0O .0O
.0l .001 .07 .015 .009 .033 .006 .00 .00 .02 .0O .00 .0OC
.010 .081 .07 .010 .006 .022 .004 .00 .00 .02 .08 .0O .0O
.0l¢ .001 .05 .010 .006 .022 .004 .00 .00 .02 .00 .00 .0OOC
.61 .061 .05 .010 .006 .022 .004 .0C 00 .02 .00 .O0OO .0O
=010 _.001 .04 ,010 .006 .022 .084 .00 .60 .02 .00 .00 .00
.010 .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .00
.0lo0 .001 .07 .015 .009 .033 .006 .00 .00 .02 .00 .00 .00
.0l¢ .001 .07 .01l0 .006 .022 .004 .00 .00 .02 .00 .00 .0O
.0616 .06l .05 .0i0 ,006 .022 .00% ,0O .00 .02 .0O .00 .0O
.010 .061 .05 .010 .006 .022 .004 .00 .00 .02 .00 .00 .0O
_.010 .001 .04 .0l0 .006 .022 .pO&4 .00 ,00 .02 .00 ,OO .OO
.01¢ .001 .04 .010 .006 .022 .004 .00 .00 .02 .00 .00 .0O
.010 .001 .04 .010 .006 .022 .004 .00 ,00 .02 .0O .00 .0O
41 136 1 1.518000 GLOBALS FOR HOUR 1500/1600 GO . HERE
| 07 i7. T WIND DATA  exxkxdxexxxx%x%% HOUR '1600-1700
06 15 1.0 301  SHAW AVE.
H 4'9 300 T T - . . . —————
~ 07 12 1.0 302  CALTRANS MAINTENANCE YARD
4.5 285
0% 09 1.0 303 _41/99 INTERCHANGE
[ 4.5 300
.16 10 1.0 304 ROUTE 180 MRI
. %.0:..285
= 10 12 1.0 305  FRESNO IRRIGATION
4.0 285 ‘
.15.1.0 306 FRESNO STATE = |

.00
.00
.08
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.08
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00

05700

17.0R



" CALUIFORNIA STATE TEALE DATA CENTER

186

VER
TR.PANLIB 10.0
5.8 270
06 io 1.0 042 ARB NCFD
4.9 315
T 01 17" STABILITY DATA
12 13 . AIRCRAFT TEMPERATURE SOUNDINGS
4 4 4 G 5 5
01 17 AREA SODURCE DATA
_ 17 BOUNDARY CONCENTRATIONS
.10 .001 .07 .015 .0O09 .033 .006 .00 .00 .02 .00 .0OQO .0O .0O
.010 .001 .07 .010 .006 .022 .Q004 .00 .00 .02 .0O .00 .DO .0O
.010 .001 .05 .0l10 .006 .022 .DO4 .00 .00 .D2 ..00 ,OO .00 .O0O
. .010 .001 .05 .0lC .006 .022 .004 .0 .00 .02 .00 .00 .00 .OO
.010 .01 .04 .010 .0Q06 .022 .004 . .00 .0O .02 .00 .00 .00 .OO
.010 .001 .04 .0!0 .004..022 .004 .00 .00 .02 .00 .QO0 .00 .OO
.010 .001 .07 .015 .009% .033% .006 .00 .00 .02 .00 .00 .00 .0O
.0lp .001 .07 .0l0Q .006 .D022 .g004 .00 .0O .02 .00 .D0O .00 .OO
.01¢ .00l ,05 .0l0 .006 .022 .0O04 .00 .00 .02 .0O .0C .0O .00
,clo0 .00 .05 .0l0 .QO06 .022 .004 .00 .0O .02 .00 .00 .00 .0O
.610 .001 .04 .0l10 .006 .022 .004 .00 .00 .02 .00 .00 .00 . .QO
.g10 .001 .04 .010 .006 .D22 .004 .0DO .00 .02 .00 .00 .00  .O0O
.g61l0 .001 .07 .015 .009 .033 .QO06 .0O .00 .02 .00 .0O .00 .0QO
.010 .001 .07 .pi0 .006 .022 .004 .0C .00 .02 .00 .00 .00 .OO
.gl0 .001 .05 .00 .006 .022 .0B4 .00 .00 .02 .00 .00 .00 .0O
.010 .00l .04 .0l0 .006 .022 .004  .OO .00 .02 .00 .00 .00 .OO
.0lo0 .p00! .04 .0l10 .006 .022 .004 .0O .GO .02 .00 .0OO .00 .00
.0lg .001 .04 .010 .006 .022 .004 .00 .00 .02 .0C ,00 .00 .GO
.01p0 .001 .07 .0l!5 .009 .033 .0606 .00 .0CG .02 .00 .00 .00 .o0O
.01¢ .001 .07 .,010 .006 .022 .004 .00 .00 .02 .00 .00 .00 .O0C
' ,o010 .001 .05 .0l0 .006 .022 .004 .0O .00 .02 .00 .00 .00 .OO
" .plo .00 .05 .010 .006 .B22 .004 .0OO .0O .02 .00 .00 .00 .OQO
.010 .00 .04 .01Q0 .006 .D22 .004& .DOO .00 .02 ,00 .00 ,00 .O0D
.01lp .001 .04 .D10 .OO& .022 .004 .OO .OO .02 .GD .00 .C0O .00
.01g .po1 .04 .0l10 .0O06 .022 .o0O&4 .00 .00 .02 .00 .00 .00 .00
40 94 1 2.018000 GLOBALS FOR HOUR 1600-1700 60 HERE
07 18 WIND DATA %3533 %% % %5 9 % 6 % % % HOUR 1700-1800
86 15 1.0 301  SHAW AVE. ~ o
4.0 300
07 12 1.0 302 CALTRANS MAINTENANCE YARD
4,0 285 '
09 09 1.0 303 61799 INTERCHANGE
4.5 300
l4 10 1.0 304 ROUTE 180 MRI
3.6 285
10 12 1.0 305 FRESNO IRRIGATION
3.1 285 i . . .
11 15 1.0 306 FRESNO STATE
. 6.5 270 )
~ .86 10 1.0 042 ARB N C F D - __
= 4.0 315 .
01 18 STABILITY DATA
12 13 AIRCRAFT TEMPERATURE SOUNDINGS
' & 4 4 & 5 5
01 18 AREA SOURCE DATA
© 18 . BOUNDARY CONCENTRATIONS o
~=".pio .,o0p1 .07 .0l15 .009 .033 .006 .00 .OG .02 .00 .00 .00 .D0O
.0 .001 .07 .DlO .0O¢ .p22 .004 .00 .DO .02 .06 .00 .00 .OO
_.010 .001 .05 .0l0 .006 .022 .084 .00 .00 .02 .00 .00 .00 .0C

'05/09/80
17.08.446
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fCALIFORNIA STATE TEALE DATA CENTER
!TR.PANLIB

.00
.010
.010
.010
.010
.010
.010
.010
.olo
.c010
".0610
.010
.010
.010
.010
.010
.010

_.o01Q

.010
.010
.010
o010
39
07
06
2.7
07
2.7
09
3.1
14
2.2
10
2.2
11

- 4,0
06
3.6
01
12

%

01

010
_.010

.010

010

.:018

., 010
.010
.010
.010
.010
_-810

.010

.010

__+010

.001
.001
.001
.001
.001
.001
.00l
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
J001
41
24
15
285
12
270
09
285
10
270
12
270
15
270
10
315
24
13

&

24
24
001

.001
.001

.001

.001
.001
.001
.001
.001
.001
.001
.001
.001

.001

.05
.06
.04
.07
.47
.05
.05
.04
.04
.07
.07
.05
.03
)
-04
.07
.07
.05
.05
04
06
.04

.07
.07
.05

.05,

.04
.04
.07
=07
.05
.05
.04
.04
.Q7

07

.010 .006
.010 .00s
.010 .006
.015 .009
.010 .00¢6
.010 .00e
.010 .006
.010 .006
.010 .006
.015 .009
.810 .006
.010 .00%6
.810 .006
.010 .00s6
.010 .00¢
.015 .009
.910 .006
.018 .006
.010 .006
.010 .00%
010 006
.010 .006

1.518000

WIND DATA

.022
.022
.022
.033
.022
.022

022
022
.022
.033
.022
.022
.022
.022
.022
.033
.022
.022
.022
.022
.022
.022

.004
.Q04
004
0056
. 004
004
.004
004
.004
.006
004
004
004
.004
004
006
004
004
004
.004&
.004
.008

.00
.00
.00
.00
.00
UOO
.00
.00
.00
.00
.00
.00
.00
.00
.06
.00
.00
.00
.00
.00

.00 -

.00

GLOBALS FOR

301 SHAW AVE.

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00
.00
.00
.ag
.00
.00
.00
.00
.00
.00

HOUR-
363 3 3 3 3 K e 2K K K K K%

.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .90
.82 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
.02 .00
17001800

.00
.00
.00
.00
]
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.40
.80

50

VER
i0.0

.00
.80
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

HERE

HOUR 1800-15%00

302 CALTRANS MAINTENANCE YARD

383 41799 INTERCHANGE

304 ROUTE 180 MRI

305 FRESNO IRRIGATION

306 FRESNO STATE

042 ARB

NCF

STABILITY DATA
AIRCRAFT TEMPERATURE SOUNDINGS

4 5

5

AREA SOURCE DATA

BOUNDARY CONCENTRATIONS

015 ,009
.013 .006
.010 .006
LU0l0 .006
.010 .006
.010 .006
.015 .009
.010 .006

.010 .006

.010 .006
.010 .D06

.010 ,006
.015 .009

.010 .006

.033
.022
.022
.022
.g22
022
.033
.022

~'42g

.022
-022
.022
.033
=022

.006
.004%
004
.004
004
.004
0086
_-004
004
.004
. 004
.004
.006

.004

D

.00
.00
.00
.00
.00
.00
.00
.00
T.e0
.08
000
.00
.00
.00

187

.00
.UG
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.02
.02
.02
.02
.02
.02
.02
.02

.02

.02
.02
.02
.02
.02

.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .00
.00 .00 .0O
.00 .00 .00
.00 .p0 .00
.00 .00 .00
.00 .DD 000
.00 .00 .00
.00 .00 .00
.00 .00 .00

.o
.00
.00
.00
.00
.00
.0o
.00
.00
.00
.00
.00
.00
Juo
.00
.00
.00
.00
.00
-00
.00
.00

.00
.00
.00
.00
»00
.00
.00
.00

.00

.00
.00
.00
.00
.00

05/09
17.n8



TALUIFORNIA STATE TEALE DATA CENTER " VER 05/09/80
TR.PANLIB _ » 10.0 17.08.46

.010 .00! .05 .D10 .006 .022 .004 .00 .00 .02 .00 .00 .00 .O0O
,010 .p0! .05 .0i0 ,006 ,022 ,084 .00 .00 .02 .00 .0O .00 .00
.010 .00} .04 .010 .0D06 .022 .004 .00 .00 .02 .00 .0C .00 .OO
.010 .00l .04 ,010 .0D6 .D22 .004 .0OOC .0O .02 .00 .00 .00 .00
.010 .g0! .07 015 .00% .033 .006 .00 .00 .02 .00 .00 .00 .CQO
.010 .pol .07 .010 .00 .022 .004 .00 .00 .02 .00  ,00 .00 .0O
.01l0 .001 .05 .0l0 .006 .022 .00 .BC .00 .02 .00 .00 .00 .0O
.01lg .001 .05 .p0l0 .006 .022 .004 .00 .00 .02 .00 .60 .00 .GO
.010 .00l .04 .010 .006 .022 .004 .pO .00 .02 .00 .00 .00 .,O0O
.0l .00! .04 .010 .p06 .022 .004 .00 .00 .02 .00 .00 .00 .00
.010 .001 .04 .0l0 .006 .022 .004. .00 .00 .02 .00 .00 .00 .0O
. 36 1 1 1.518000 GLOBALS FOR HOUR 1800/19CG0 GO HERE
®xx%x% ABOVE ACTION SATISFACTORILY COMPLETED %%

188








