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FOREWORD
This report presents the results of a project entitled "Measurement
and Analysis of Résuspended Duét ffom Roédways in Te#és." Airborne:pérfic-
ﬁlate concentrations were monitored in Dallas, San Antonio and El Paso.

The particulate collection equipment consisted of ten stacked filter units,

.eight high volume air samplers and four Lundgren impactofs. Meteorological

and traffic information were collected as a part of a gaseous dispersion
from roadways project.

The experimenfal equipment and procedures are described in this report.
The experimental data, including total suspended particulates and elemental
analysis of the particulate filters, are also presented in this repbrt.-
Comparisons are being made to gaseous pollutant data taken simultaneously
with the particulate sampies and té various mathematical models.

This report is being distributed to the National Technical Information

Service, The Federal Highway Administration, The Texas State Department of

Highways and Public Transportation and the general public upon request.

NOTICE

This document is disseminated under the sponsdrship of the Department
of Transportation in:the interest of information exchange. The United
States Government assumes no liability for its contents or use thereof.

The contents of this report reflect the views of Texas A&M University,
who is responsible for the facts and the accuracy of the data presented
herein. The contents do not necessarily reflect the official views for
policy of the Department of Transportation.

This report does not constitute a standard, specification, or regulation.

The United States Government does not endorse products or manufacturers.
Trademarks or manufacturer's names appear herein only because they are con-
sidered essential to the object of this document.
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Chapter I

Introduction

In recent years, there has been increasing concern about the Health
~effects of suspended particulate maferial in the air. The healthreffects‘
are of course dependent upon the size classiﬁipation of therparticulétes.
Large particles (> 10 uym in diameter) are ess;ntially all reﬁovéd in the
nasal chamber. Respiratory-clearanée mechanisms may remove these particles
within hours. Smaller particles'are deposited at varying depths in the
respiratory system and may require mﬁch longer periods for removal froﬁ the
respiratory system. | |

Vehicular tfaffic along roadways are one source of suspended particﬁlafes.
These particulates come primarily from fuél, tire, brake and_rﬁadway wear,
and exhaust train erosion. The pafticuiates directly~emitted~bj the vehicles
become airborne immediately and then undergo a settlihg and dispersién bro—
cess. Some of these particulates will settle on the roadway surface along
with most of'tﬁe materials which blow from open trucks. This deposited
material is resuSﬁended by passing vehicles until it eventually is carried
from thé roadway.

‘The process by which particulates are dispersed in the air is more
complex than the gaseous diéperSion process. First; some  slippage occurs
between the particles and the air flow, slowing the speed with which the particles
are dispersed. Furthermore, coarse particles deposit on the ground by gravita-
tional settling at rates dependent upon the particle sizes. Also, some particu-
lates, such as bromine and sulfur, disappear because of chemical reactions in
the atmosphere; However, if thé particles are nonreactive andvafe sufficiently

fine, they behave essentially as gases.




The current project entitled "The Measurement and Analysis of Resuspended
' Dust from Roadways in Texas'" was undertaken in order to collect:data on aerosols
generated by vehicular traffic which contributed to the totai aerosol load
near roadways; At the present time only a very limited ameunt of data on the ,
dispersion of particulates from roadways is available. The results from thev

' present program represent a major addltlon to the partlcﬁlate dlsper31on |

data base. This prOJect was undertaken in conJunction with Project 218,
"Analyt1ca1 and Experimental Assessment of Highway Impact on Air Quality,"

at four sites in Texas, including two in Dallas, and one each in San. Antonlo
and El Paso. ParticulateAsamples were collected and analyzed under Project
528; while meteorologicai and traffic data were collected under Preject 218
elong with carbon monoxide, nitrogen oxides and hydfocarbon COncentrafion

data.




Chapter 11

" Site Descriptions

Introduction

Data collection for Pfoject 528 was carried out af four sites iﬁ Texas.
The.experimental sites inglﬁded one hat grade' site each in Daliés;_San
Aﬁtonio, and El Paso. In'addition, there was an»"elevated" site in Dallas.
Sample colleétion for Project 528 was carried out in conjunction-with Project
218 -data collection. Each of these sites was chosen under cOnsidefationsvfor
equiﬁment constraints and experimental procedure requirements, suéh as highway
and wind orientations, :ight:of way widths, and others. At 1eas£ 150 feet of
clear space on both sides of the roadway was required in order for tﬁéveéuﬁp%
ment to be located properly. At all sites, excepfvthe Dailas élevated site,
the roadway ran rbughiy east-west in order to take advantage of the prevailing
south wind. This maximized the amount of crosswind situations for &hich
data were collected. The Dallas eievated site ran norfh-south and thﬁs did not

have the advantage of the prevailing south wind; however, this was the most

V suitable elevated site which could be found in terms of the othef‘site

selection criteria.
The remainder of this chapter consists of the site descriptions and
instrumentation layouts for both projects. The following chapter will give

a more detailed description of the instruments and their operation.

Dallas Elevated Site

The elevated site in Dallas was located just south of thé downtown
interchange on Iﬁ45, between Forest and Pennsylvania Avenues. Figure 1 gives
an ovérhead view of this site. The symbols used in Figureé 1 through 12 are

defined in Table 1. The freeway runs northwest and southeast (compass heading







TMP30m
RH1.5m
RH30m
PYRAN
COl1H
CO1L
CO2H
CO2L
CO3H
CO3L
CO4H
CO4L
CO5H
CO5L
CO6H
CO6L
NOX1
NOX2
NOX3
NOX5
NOX6

Table 1

Project 218 Instrument List

“Channel Instrument

Radar
"

1
2
3
4
5
6
7
8
9

meter vertical anemometer
"

1"
1"
meter horizontal anemometer
) "
1"
1"t
wind vane
1"
1"
. "
.5 meter thermometer
1"

26 25 "
27 1.5 meter psychrometer
28 25 . 1) .
29 Heliopyranometer
30 Ecolyzers

n

43 NOX Monitor
| ) B

47 "
49 n
51 _ "

- Sample
Interval

.01 sec




151°). Thére were three'iZVfoot wide lanes inreach direction wifh an exit lane
on thersouthﬁound siderdividiﬁg frém the freeway gt the point where‘thé moni-
toring instprmeﬁts were lbgaﬁed;  There was a éhain link.fénce atrits center
and a ten foot wide shogldéf on each side. The entire freeway was elevated
20 feet above 1ocai ground level on an earth filledrconcrete wall which became
a viaduct where Forest and Pennsylvania Avenﬁés passeéd under the ffeewéy. A
two lane aécess road paralleled the freeway at ground level on each side, -
separated from the freeway wall by grassy boulevards with scattered eight foot
oaks and crepe myrtle bushes. On the west side, the bouleﬁérd‘was 110 feet
wide at its widest point. On the east sidé, the boulevard was only 40 feet
wide and séparated ffom a grass-éovéred island by é turn;around lane for
IH45 that passed through the viaduct. Land use iﬁ the area consisted pri-
marily of one and two story apartments and small businesses.
In addition to the equipment used for Project 218, shown in Figures 1
ana 2, this was the‘fifst site at which Project 528 was set up. The particulate
instrument locations are éhown in Figure 3. Particulate equipment was set up
in locations near thé gas monitoring stations of Project 218, except for those
stations nearest the roadway. One such station was set up at ground level
beside the.wall and beneath.the sign bridge, another was set up at road level
beneath tﬁe sign bridge, and one more at the top outer_edge of the sign bridge.
There were two major problems with this site.r The first occured because
a heavily travelled rbadway, Highwéy 75, was located less than half a mile
east of ;hé site. The gaséous poiutants from this roadway occasionally
affected the backgroﬁnd monitors for Project 218 and the particulates from
that roadway may also have affected the background stationé for Project 528.
A second majof problem occured due to a lack of traffic monitors over the

three northbound lanes. Since there was no sign bridge located over those
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lanes, the radars could not be installed over the lanes. A permanent counting -

_station was established at the site before the projects were removed from this _

sité. “Historical data from this station can be used to estimate fraffic flow

on a daily basis.

~ Dallas At Grade Site

-This site was actually east of Dallas in the suburb of Mesduite where
Motley Drive pasSeé over Iﬁ30. An overhead view of this site ié shown in
figure 4, The freeway ran in a southwest and.northeast direction_(compass
heading 56°), and consisted of two 12 foot wide lanes in each diréctibn with'
a 38 foot wide grassy median separating the southwest and northeast bound
lanes. Each outside 1ane‘had'a ten foot shoulder. A two iane access road
paraliéled'the freeway on each side, separated froem it by grassy medians.

On the eéstbound side the median was 66 feet wide, while on the west bound
side thermedian was 42 feet wide. Excépt for the Motley Driyé overéass,
two service stations, and a small creek'thé surrounding térrain.was flat
grassland. The instrument layout for Project 218 is shown in FiguréFS and
the instrument locations for Project 528 are,éhown in Figure 6. All of the
particulate sampling étations were located near Project 218 statipns{

‘This site presentedrtwé problems. The first'occurred‘because the
access roads carried a significant fraction of the total-tréffic. The
second occurred because the center median was wide enough to cause a separation

of the mixing cells in each directional group.

San Antonio Site

This site was located at the Military Highway overpass on IH410, one mile
west of the San Pedro StreetvoVerpass. An overhead view of this site.is
shown in Figure 7. The freeway consisted of three lanes in each direction,

j
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FIGURE 7

OVERHEAD VIEW
San Antonio, IH410 at Military Highway
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running éouthwést and northeast (¢ompass heading 68°). The maih-rbadway had a -

20 foot wide median Beyween the lane groupings with a chain link fence down the

center. There aiéo was a.fen foo;-wide shoulder along the'ﬁorth edge of the free-
‘way. A ten foot wide grassy médian on the north side of the roadway separated

it from a 20 foot wide access road. The terrain sﬁrroupding tﬁé:site'was char—
acterized by single story dwellings and trees up to 40 feet tall, alfhough the
triangular area on which the equipment was located was flat and grassy.’ Project
218 equipment locations are shown‘in Figure 8, while Project 528 equipment loca-
_tions are shown in Figure 9. Again the Project 528 sampling statioﬁg were 1ocated

.

near the Project 218 stations.

El Paso Site

| An overhead view of this site is sﬁown in Figure 10. The freeway consisted of
six 12 foot ﬁide lanes in each direction, and ran in a roughly east-west direction ©
(compass heading 79°). There was a 20 foot wide median with a chain link fence
along.its center between the lane groupings and a ten foot wide shoulder on each’
oﬁtsiderlane. An exit 1ane.cutﬂthroﬁgh therreceptor area 6n the north side of
the. roadway, with one receptor station located between the free&ay and the exit
lane and another station located at the edge of ﬁhe exit lane. A fifty foot
wide sahdy boulevard sepﬁrated'the freeway'ffom a 30 foot wide access road on’
the north side of the freeway, and a 120 foot wide sandy boulevard separéted
the freeway from a similar access road on the south side of the freeway. The
land use in the area,coﬁsisted of single story dwellings and businesses. The
equipment layout for Project 218Vis shown in Figure ll,IWhile the equipment
layout for Project 528 is shown in Figure 12.

Since there were only ten signal wires available for radar units, the two

outside lanes on each side were monitored by a single unit. Counts in these

lanes are accordingly less accurate.

14
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El Paso IH10 at Luna Street

Figure 10

. Overhead View

17




[
0]
| co,L
- - "'
_ CO.H
CO_H 3 3 co,H CO,H cogi
[+ [+
COo, L
_ ) . co,L co,L | J ~CosL CO,L
I et
t
B ~200' >t 210" 37—l 22 121 LAt R
40
 FIGURE 11

INSTRUMENT LOCATIONS: Project 218

El Paso: IH10 at lea Steeet

- w




¢ < |
— N
-3 : SFU
=7 :SFU
2:SFU
‘-—A
© *SFU 6.: SFU
1:L, SFU b 4 :L, SFU 5:L, §FU__o ? 19:SFU
~ 200" = 210" ————-)-ﬁ‘—— 64" - 141" >
4"
SYMBOL INS‘TRUMENT , STATION HEIGHT (FT)
c ‘ Cascade Impactor : _ 2 35 *
o : FIGURE 12 ‘
BV Hivol ‘ , ‘ 4 ‘ 35
L. Lundgren Impactor INSTRUMENT LOCATIONS: Project 528 6 30
‘ . . ’ . . % 1‘
SFU Stacked Filter Unit - El Paso: TIH10 at Luna St. / 60
' 8

90 %

* See data




‘Chapter III

.Experimental Methods

Introduction - ' ,

An exfensive program'of particulate data collectioh wasrperformed under
Project 528. The trafficAand metgofoldgical data were collected under Pro-
“ject 218 along with carbon monoxide, nitrogen.oxides,-and hydrocarbon data.
The suspended particulates were éollected using several different devices
and different filter media. The particulate filters were analyzed by the
Texas Air Control Board in Austin and by‘the Air Quality Group of the Uni-
versity of California at Davis. The systems used to ¢ollect the samples and
the data will be discﬁssed in this chapter. Since Projecté 218 and 528 are
S0 clbsely iﬁterrelated, the traffic and meteorology monitoring equipﬁent
. from Project 218 will be included in this section along Qith ﬁhe particulate
sampiing'equipment; The datavhandiing techniqueé of Project 218 will be

discussed in the next chapter.

Data Collection System

Data recording from the meteorology instruments; fadar units, and from the
éarbbn monoxide, nitrogen oxides, and hydrocarbon sensors was performed by a
Data General Nova 1200 minicomputer. Readings were taken via a Radian analog
to digital converter and a 64 channel multiplexor. Daté were stored on cassette
magnetic tapes. With this method, readings from all instruments were taken
essenﬁially simultaneously rather than sequentially.‘ The computef read each

instrument at a rate commensurate with that instrument's response time and the

rate of data fluctuation, Table 1 gives each instrument's sampling rate, as
well as the six-letter code used by the computer to ideﬁtify it. The required
software program was written by File D-19 of the State Department of Highways

and Public Transportation in Austin, Texas. This software was modified in
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”Trafffc Measurement

" of the field of view was then varied both in length and diameter by adjusting

minor ways by project personnel.

In order to perforﬁ gny highway air pollution model validation work it is
necessary té know several parameters about the vehicles on the roadway. These
include the vehicle count, fhe éverage vehicle speed, the heavy duty vehicle
mix, and the vehicle age mix. The first three values were collected using
Steveﬁson Mark 5 doppler-shift radar units obtained from-the Texas’Department
of Public Safety. With these units and the minicomﬁutEr, the vehicle count,
speed, and size mix were-obtained on a lane by lane basis. Theivehiclé'age mix may
be appréximated using figures available from local vehicle regiStra;ion tables.

Since the radar units were originally désigned for use inside of a vehicle,

they had.té be modified for use in this project. This was accomplished by

mounting them on 10 inch "C" clamps and providing them with waterproof housing.
A further modification invblved replacing the 3/4 turn potentiometérs used to
adjﬁst the range of the units with ten turn potentiometers. These provided much
finer ;aﬁge control and worked very well.

To obtain traffic flow information, each radar unit was placedibver a

single traffic lane looking down at the roadway at an angle of 45°. The size'

the range control on each unit. The radar units had both an indicator needle o
and a 0-10 v recorder output. The range control was turned down until the in-
dicator needle barely indicated the detection of compact cars. The field of

view was then restricted to an elliptical area approximately 15 ft long and 10 ft

wide at the pavement. Since a car moving at 60 miles pér hour spent only 1/2
of a second in the unit's field of view, the indicator needle did not have
time to respond before the car was out of the field. However, due to its speed,

the computer obtained full response from the unit via the recorder output.
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The radar unit sént a voltage pulse to the computer for eééhbvehicie éaSA
A‘sage.r The height of the pulse was pfdportional to the vehiéle}s speed and the
numbetr of pulses wasrequal to the number of vehicles, resulting_in an agcuréte‘
vehicle count. The area under tﬁe pulée was also proportional to thelleﬁgth
bf.ﬁﬁe vehicle.. This allowed the cars té be separated from trﬁéks, giving an
aécurate breakdown of the heavy dﬁty'vehicle fraction. To obtain the area under
the pulse the computer was rgquired to do a numerical integration. Since most
>pul§es coming fromrthe‘radars were less than 1/2 secondjlong, the radars were
-monitored at a.very high rate of speed. A sampling rate of 100 samples per
second was_selected as the highest practical rate. At this rate, the NOVA com-
puter was idle only 5% of the time while it spent 947 éf the time processing - -
the radar units. The remaining 1% éf the time was sﬁfficient'to handle all
other samples, compute averages, and to run the cassette units and the teletype. e
The numerical integration method used was the fastest in terms vacomputer time
ravailabie. The readings were simply summed for the duration of the pulse and
thén divided by a calibration factor after the pulse was over. The result was-
_ then éompared'to five length categories,selected'by the programmer and the
appropriate counter was incremented by one. The speed was also summed with the
' appropriate vehicle speed accumulgtdr. At the end of each one minute interval
the vehicle speed count and lengtﬁ information were averaged and written to the
rcassgtte'tape. The five vehicle categories were chosen as category l-cars,
category 2-cars and pick-ups, categdry 3-light trucks, category 4-heavy trucks,
and category 5—calibra;ion and tailgates.

For'é discussion of traffic measurement in highway air pollufion research

see Polasek and Bullin (1978)..
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Meteorological Measurements

Windspeed. and:-Direction: .- . PR e e ﬁwiw;m;,,”

Horizontal Windépeed and direction were measured with six—-cup aneﬁéﬁéters
and windvanes manufactured by Texas Electronics. The: starting threshbld'for fhé
anemometers was 0.75Vmph with.an accuracy of-i 1% of full scale. The Windvanes
had a starting threshola of 1.0 mph and an accuracy of,i.O;SZ. The anemometers
used the light chopper technique while the wind direction vanes usedApotentio—
meters in a>one volt circuit. |

Gill propeller’anémometefs (Model No. 27100) were used to determine the

vertical wind speeds. This instrument had a starting threshold of ‘less than

0.5Vmph and an accuracy of + 1.0% of full scale.

In order to obtain a good description of the wind pfofilé,-stations contain~
ing the horizontal'windspéed and direction and vertical windspeed Sensors weré
-1ocated at heights of 5, 26, 52, and 102 ft.‘ This equipment was largely trouble
free. | |
Atmospheric Temperature and»Humidity:

To obtain information on atmospheric stability, temperature measurements
were made with Tekaé Elec;ronics Model No. 2015 thermistors at several heights.
These units had an aécuracy of + 0.5% of full séaie and were loééted at heights
of 5, 29, 42, and 82 ft.

The relative humidity was measured at heights of 5 and 82 ft with Texas
Electronics Model No. 2013 relative humidity systems. The psycﬁ;ometers deter-
mined thé.relative humidity by utilizing the fact that a fiber, such as a hair,
changes length in proportion to the amount of water vapor presentAin the air.v
An inductance changewas induced in a coil by this change in iength;' The accuracy

of this instrument was better than + 3% relative humidity.
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Solar Radiation

The incoming solar radiation was measured with an Eppley Model No. 8-48
pyrénometéf. Due to thevlow voltage output. of this instrument, an amplifier
was constructed that féd'an amplified signal to the analog to digital inter-

face. This instrument was very trouble free.

?articulate Sampling Equipment
HighvVoiu@e Air Samplers:

Up to eight Sierra Instruments ﬁodel 305 high volume air samplers (hivols)
were used in Project 528. Each had a Sierra Instruments Model 310R high volume
cdnstént flow controller maintaining a éonstant flow rate of 40 SCFM. The
coutrqller cémpensated for changes in ambient air temperature, air pressure,
.line‘voltage (as long as thg voltage remained aboﬁe 105 v), and for increased
filter.léading during the sampling period. If the flow controller did not
compensate for these factors, large errofs could be made when calculating the
average particulate concentration. The cqptroller measured the flow rate
through the use of a hot wire anemometer.r The flow rate was checked period-
ically with a rotametér attached to the pump outlet.

Hivols uée particle impactation on poroﬁs filter media tb effect particu-
late capture: Although most particlés are captured by impaétation, eépecially
la:gebparticles may be captured by interception and some of the fine particles
may be captured by diffusion. In this study, Whatmah 41 cellulose base filter
papers were used as the filter media. This media lends itself well to gravi-
metriq analysis to-determine the total éuspended particulates (TSP) using the
special procedure stated in thé next chapter.. , o
High Volume Cascade Impactors:

The high volume,rparaliel slot cascade impactors used the basic hivol and

flow controller, along wiﬁh the Sierra Instruments Model 235 five-stage cascade
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-used .as cascade impactors.

placed above the impactor had a 50% cutpoint for particles having an aero--

‘the ‘hivol or the Lundgren impactor. The cyclone preseparator was isokinetic

of this system had nine slots in order to minimize end effects, while the rest

impactor and the Model 230CP cyclone preseparator. Two of the eight hivols were
According to the manufacturers specifications, the cyclore preseparator

dynamic diameter greater than approximately 12 um. Particles of this size
might bounce or roll through the impactor stages causing error in the particle
size distribution. Since the cyclone was free to turn into the wind, the .

cascade impactor more closely approximated an 1sokinetic sampler than either

at a windspeed of 10 mph forba flow rate of 40 CFM.

- The cascade impactor had six plates with parallel slots. The top plate

of the plates had ten slots .each. Particles passiﬁg ﬁh:oughrghe slotted jets
impacted on five slotted.filters. Thesg particles wére captﬁred by the filters'
or passed through depending upoﬁ their aerodynamic diameterS»and the éir
velocity through the slots. The slotted filters were.madg of Whatman 41 paper.
A standard Whatmaﬁ 41Ffi1ter paper was placed beneatﬁ the last stage'of the
impactor in order to capture some of the particles that passed through the

Vfive stagé impactor. | -

Lundgren Impactors;

The third particulate coliection system used in Project 528 consisted of
Environmenﬁaeresearch Model 4220 five stage Lundgren impactoré. Particles
suspended in the éirStream passing through a Lundgren impactor are captured
by inertial impactation on the surfaces of four casééded rotatingAdrums. ‘

The airstream goes through a converging nozzle before_passing over each drum.

The nozzle slots are sucéessively narrower and accelerate the airrtQ successively
higher velocities before striking the drums. The particles strike the drum or
continue in the airstream depending upon their inertia (i.e., aerodynamic
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size).ﬂlfhé impactor pafameters.aré given in;Figufé 13.

' To improve colléction efficiency and to allow féiéii§§i§'éiﬁiié;aﬁél§§ié
of the particles, the dfums'ﬁere cleaned, wrapped in mylar strips'aﬁd coated
| with ApieZoﬁ Type L grease. The pfoéedure was developed by Cahill (1976) .

Each druh was first cleaﬁed in toluene and then wrappéd with myiar type

S strips from DuPont, Inc. These strips had also been cleaned in toluene
prior tb being placed'on_the drums. After wrapping, the drums were cleaned
in toluene once more to make sure no fugitive grease or dirt;remained on

the outér surface of‘the mylar strips.‘ After drying, the dfﬁms were dipped
into a safurated (5%) solution of Apiezon Type L gfease for about two seconds
and allowed to dry for 24 hours befbre'use. The Apiezon Type L grease has
high‘chemical purity and provides a very efficient collection éurface closely
compafabie to Millipore AA filters (Cahill, 1976).

An -Environmental Reséarch Model 710 filter holder was placed after each
impactor to capture those pafticles not captured dn the last stage.of the im-
pactor. The last stage had a 50% éutpoint of about 0.4 ym. At different
times both Whatman 41 and 0.4 um Nucleopore filters, 90 mm in diameter, were
used as afterfiltérs. vThg filter type used is cléarly noted in the experimental
data. |

The impactor was calibrated using quarter-inch ports located before and
after fhe second stage drum. A spirometer-calibrated magneheiic gauge was
connected across the po:té and the pﬁmp was-adjusted to obtain'a rea&ing of
0.8 inches of water. This reading cérresponded to a flow rate oé.é.b cfm..
The magnehelic reading was linear with respect to the flow rate between two
and.five cfm (0.4 to 1.0 inches of water). There were difficulties in main-
taining this flow rate primarily becauserf e%ce;sive pressure drop across

‘the 0.4 ym Nuclepore filters that were usually used as the afterfilters.

Sy
£
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The flow rate was maintained at a relatiﬁely cbnstant level during'each run

by frequent ,s:auur;cign ‘(sbout once every two hours). At notlmedld '_the.d flow
rate drop'béldw 2.2 cfm. | | | |

Stacked Filter Units:

Up to tén University of California at Davis stacked filter'unitg (SFU)
were used. This‘equipméntvis described in papefS'by Cahill, et al. (1977) and
John, et él. (1978). Each unit consists of a PVC cap 6§er a 60 mesh stainless
sfeel screen and a PVC manifold. Tﬁe screen provides for 507 capture sf
particles with an aerodynamic diameter of 20 um. The length of the manifold
is designed to provide uniform particle deposition on the upper filter. The
intake was normally located 1.6 m above ground.

The manifold was inserted into a commercially:available filter holder
made by Nuclepore Corporation. »The holder contained two Nuclepore filters
47 mm in‘diameter. The top filter had pores 8.0 um in diameter, ﬁhile'the
iower fiiter had pores 0.4 ym in diameter. The top filfer collectea the
coarse size fraction correspbnding to that caught by the upper respiratory
tract, whilerfhevéecond filter caught the fine fraction corresponding to that
caughtAby'the lower réspiratory'tract (Cahill, et al., 1977).

The flow rate was controlled by a needle'vélve attéched to the pump inlet.
In addition to controlling the flow rate, the needle vaive also actéd as a
high impedence to flow, thus ballasting the pump. against flow rate changes
due to filter loading. The flow rate was calibratedbusing a spirometer
calibrated orifice and a magnehelic gauge. Calibration was performedvperiod—
ically throughout each run in order to_maintainva near constant flow raﬁe.

All pumps were operated at ground level and theISFU'svwere connecﬁed to the
pﬁmps via the necessary 1eﬂéth of reinforced nylon tubing. Ground level SFU's
ballowed the calibration to be performed on the inlet side of thé filter
holderé. The elevated SFU's were calibrated using a T-connector and drifice
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on the outlet side of the pump to check the pump's total flow rate. The .

_mev orifice was cross-calibrated with the original calibrated orifice.

When care was‘taken to eliminate air leaks in the sysfem,vthe T-cénhector

and orifice worked quite well in checking the total air flow through the

pump and therefore through the SFU's. | |

| At the two sifes in Dallas the flow rate was kept to 5 l/min. The SFU's
were run for two hour periods dﬁring the morning rush péridd (7—9.a.m.)

and the evening'rﬁsh period (4-6 p.m.). The‘SFU'é were run at the same flow
rate at the second siﬁe’in-Dalias, but for periddé of 2-11 hours. These

flow conditions did not produce édequate.filter loading for TACB' XRF analysis,

even at the 11 hour run times. The flow rate was then increased'to~22}5

V_l/min at the San Antonio and.El Paso sitesvwith run times of 2-11 hours.

The increased flow rate produced adequate filter loading. A recent report

to the California Air Resources Board by Cahill (1978) has shown that there
is an insignificant change in both»capture'efficiency and coarse/fine

separation with an increase in flow rate from 5 to 22,5 1/min.
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Chapter v

. Sample Analysis °

Introduction .

The particulaté filters were analyzed using twé different quanfitétive
elemental analysis systemé.' AllVSFU filters,Lundgren afterfilters, cascade
afterfilters,'and hivol filters were first analyzed by thé Texas Air Controi
Board (TACB) in Austin.usingran X-ray fluoreéenée'(XRF)VSystem.' The TACB
also détermined the total'suspendéd particulate (TSP) weight on all hivol
filters, slotted cascade filters and cascade afterfilters. They ;lso déter—
mined the fSP weight on many of the SFU filters. The Aif Quality Gféup at
the University of Caiiforhia at Davis (UCD/AQG) aiso énaiyzed many of - the
filters. They used a particle induced x-ray emission (PIXE) systemvlocated
- at Crogker Nuclear Laboratory.‘ They reanalyzed a large portion of the SFU
filters, all Lundgren afterfilters, and several ofvthe.hiVOl filters and
éascade afterfilteré; »In addition, they analyzed thevmylar strips frdm the
Lundgren impactors and a selection of the siotted cascade filters. Filters
were reanal&zed because the IACB had Been unable to obtain satisfactory
analyses from cértain lightly loaded filters. Alsd, some filters could not
easily be énalyzed using the XRF system because of filter shape or loading
pattern. The dual analyses provided a direct comparison between the two
sysfems. A complete list of all filters analyzed By bOth groups is-provided

in Appendix A,

Analysis Systems

X-Ray Fluoresence System:
The Texas Air Control Board (TACB) uses an x-ray fluoresemnce system to

analyze the particulate filters they collect at various sites in the State of




Texés; They analyzed most of,the particulate filters for Pfoject.$28 With‘
thls system _This energy dispersive spectrometer used four ,Zdi?fﬁexgnt radio-
active isotopes (irom 55, plutohiﬁm 238, cadmium 109, and galliﬁﬁ;153} té"
act as x—ray sources to check -for the presence of four different‘bands of
elements; These x-rays caused x-ray 1ine spectra characﬁeristicrdf the éle-
ments present to be emitted. The detected count rate of the characteristic
x—rayé was proportional to the weight fraction of the element. A lithiu@—
drifted silicon (Si(Li)) cell was used as the solid state detector. This
,8ystem was able to simultaneously analyze for elements ranging in atomic
Qeights from magnesium to lead, with an ac¢curacy in the 1-10 ﬁpm'range,
depending upon the element, the total sample weight, and the amount of the
major constituent present. A minicomputer was used to smooth:thevd%ta'from
the detector, and unfold the spectral lines. Due to the natﬁre.of ﬁhe‘source,
the sémpie had to be at least 37 ﬁm in diameter. The program assumed a | |
rélatively even parﬁiculate distributioﬁ across the sample. For §oré in--
formation on x—rayvspectrometry; see J. R. Rhodes (1972), J. R. Rhodes, et al.,
(1972), or Birks and Gilfrich (1976). |
Particle Induced X-Ray Emissién System:

7 The Air Quality Group 1océted at the University of Califérnia.at:Davis
(UC?/AQG) also analyzed many of the particulate filters from Project 528 using
the isochronous cyclotron located-at Crocker Nuclear Laborafofy. The partigle
induceq x-ray emission (PIXE) system they employed used an alphé particie—4
‘beam to detect all elemenfé heavier than neon with.detection limits*in fhe
one ppm-range. The alpha pafticle beam caqsed the emission ofra chéfaéteristic
x-ray line spectra.v A Si(Li).cell waé used as the solid state deteétbr. Be~
causévof simpler and more aééurate data analysis techniqﬁes useable with PIXE

systems, the UCD/AQC analyses were not influenced by the total loading of the
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filters or the -amount of the major constituent presgnt. - The alpha particle
_beam was 2.5 cn long by 0.75 cm wide. Because of the small size of this
beam, filters haQing}a small p;rticulate coliection areé, such'as.thé'sléfted
»éascédevfilpers; could be.éffectively anélyzed on the PiXE SYSfem.v The .
‘mylar strips from the Lundgren impaétors could also be analyéed—én the PIXE
system by selecting a smailiareé on each'filter strip sequence (four strips)
that had a fairly uﬁiform par;iculate deposit. For a morevcomﬁleté descrip-
tion of the UCD/AQG PIXE system and the way it was operated és of January 1,

1975, see Cahill (1975).

Filter Analyses

HivolrFilters:

The hivol filters consisted of 8" x 10" Whatman 41 cellulose base filter
papefs. Cellulose filters were usea because  they are essentially free of
contamination by the elements iinc, iron, zirconium, pofassium, and céLciﬁm
" which contaminate standard glass fiber filtefs. In order ﬁo'célculate the
TSP weight on the filters, a spécial weighing ﬁrocedure had to be followed,
since cellulose filters are hygroscopic.  The TACB first numbered the filters
sequentially and then placed themiin a constant humidify chamBef.‘ They were
allowed'to equilibrate for 24 hours in this chamber and then weighed to the
néarest mg. The filter weight and number were recorded, along with the humidity
in therchamber.. |

After a filter had been run in ébhivol or as a cascade afte;filter; it
was returned to the TACB, All handlihg was performed with forceps; ét_no
time was the filter touched with the hands. The filﬁer,was folded 1engthf
wise with the particulates on the iﬁside of the fold. - The filters were placed
in a foider which was then seale& in an envelope. The foldef and envglope

were both marked with the site, date, and run time and with the station number

3
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at which the hivol was run. Since the hivols used flow contfqllérs, no

further identification was necessary. . .

After a week's Tun, thé fi1ters were returned to the TACB in Aus?inv
via project personnel or a courier. The TACB replaced the filtgfs in the
constant’humidity room for another 24 hours, after which time they weré réq
weighed to the nearest mg. Since the initial and final filter weights were
known, along with the humidity in the chamber at both wéighings;‘the TSP;,
weight on each filtér could be calculated. A circular section was then'stahp;
ed from near the center of each filter for XRF aﬁalysis. The minicomputer
analyzed the data from the Si(Li) detector fo arrive at units of ug/sample. -
This number was then extrapolated to obtain fhe amount of each element pre-
| sent on the filter in_unitsv6f~ug/filter. The minicomputer also calculated é
standard deviation (0) for éacﬁ'element, where this number represented thé un-
certainity in the measurement and the data smoothing éperation. At the recommen=
dation of the TACB, all reported values in the Project 528 data set are laréer

than 3o0.

‘Several of the hivol filters and cascade afterfilters were.reanéiyzed _
by ;he UCD/AQG for comparison purposes. The results of these analyses will
be discussed in Chapter V. |
SFU Filters: -

The stacked filtef units used two Nuclepore filters with pore diémeters
of 8.0 and 0.4 ym. The filters were handled with forceps at all timés. They
were placed in the filter holders with their shiny sides up so that the filters
might later Ee visually examined, if desired. 'After a week's run_they.wefe
taken to the TACB along with the other filters.

The TSP weight on.the SFU filters was not determined prior to Aﬁgust 10,
1977. 'Starting at that time, however, the TACB weighed all SFU filters to

the nearest 10 ug before and after use. It was not necessary to equilibrate
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them in the c0ns£ant hhmiaity ChamberbbéfOre weighiﬁg bécaﬁse.Nucleporer
filters are nonhygr,é,scopic‘. Each filter was stored in a numbe,fed.‘i:e;rj:.;;r
dish. ‘After the filters werebrun; éreat care wés taken to return eéchifilter
to its proper dish and clearly identify where it was used. .

: At the first site in Dallas, the SFU éamplers &eré’run for two hours - -
each at a flow rate of 5 1/min. The‘TACB found'tﬁaf these filters were not
heavily énough loaded fo; them to perform dependable‘XRF analyses on the
filters. Only calcium or silicon was found on some fiiters, while notﬁing-
at all was found on others. | |

"In an attempt to increase the filter loadings sufficiently foerRF>
analysis, ﬁhe run timeAwas increased to 10 or 11 hours. The flow rate re-
mained at 5 1/min. When these filters weré analyzed, it was found that
the increased run.times still did not solve the loading problem. A new
orifice was then calibrated for ‘a flow rate of 22.5 1/min. The new flqw rate
was used at tﬁe San Antonio.and El Paso sites, along with the extended run
times. The increased flow rate and.the longer run times proved effective in
increasing the particulate ioadings sufficiently for TACB analysié.

Thdse SFU filtéfs Wﬁich wéfe too lightly loaded for TACB/XRF analysis
were later sent to the UCD/AQG for PIXE analysis. Because of the greater
sensitivity of the PIXE system, it was hoped that that system would be able
to mére properly analyze those filters. A number of heavily loaded SFU
filters wefe also sent to the UCD/AQG for direct comparison purposes. All
SFU filters were sent to the UCD/AQG via United Parcel Service. The SFU
filters were placed in 35mm slide holders and analyzed in the standard UCD/AQG
manneé for Nucleopore filters. |
Slotted Cascade Filters:'

The cascade filters were made of slotted 4" X 5" Whatman 41 filter papers.
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The TACB numbered and weighed each filter before use. and then reweighed the
Vfilters after use.. Before each weighing, the f;lters>were_a;lqwed to .

- equilibrate for 24 houra in the COnstaht humidity room. The filters Were
handled with forceps at all times. Upon being remoyed from the cascade |
filter holder; each filter wasrfolded in half, with the fold being made
_fparallel to the slots and the particulates on the inside of the fold.‘ The
slotted filters were then separately stored in clearly identified.folders-and
sealed envelopes.

The TACB determined the totalvparticalate‘retained'on each filter to
-the nearest mg. Most of the filters retained less than 1 mg of pafticulate.
For this reason the TACB was unable to analyze the filters. 1In addition,ithe
particulates had been Aeposited—inﬂnarfow bands between the slots and these
bands were too narrow fer XRF analysis; |

Because the TACB could not analyze the cascade filters, all of these
filters were sent to UCD/AQG for PIXE analysfs. However, only a‘small fraction
of these filters were actually analyzed due to light particulate loading.
.Before the fllters were analyzed, each was examined V1sually for signs of
particulate loading. If at least two of the filters from a set of five had
visible loading then the entlre set was subJected to PIXE analy31s.

Lundgren Impactors (Drum Strlps)

The Apiezon-coated mylar.strips from the Lundgren impacto;s were care-
fully removed from the drums after use and taped orAtacked-to flat boards
which were then placed in clean metal or cardboard boxes for storage. Label—
ing on the carrier boards was sufficient to fully identify each strip.

The TACB was unable to analyze the Lundgren strips because the particulates
were not evenly deposited on the strips. If the TACB/XRF system had been used

to analyze the filters, a great deal of accuracy would have been lost due to
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uncertainity inithe StétiStical énalysis of the data from the detector.
‘The-Lundgren stripé weré_theréfore_sent to UCD/AQG for PIXE;analysis.'
To analyze the strips, a section aboﬁt one-half inch wide ﬁas cut from near
the center of each‘strip.and'mountéd in a 35mm slide. Cahill (1978) suggest-
‘ed that the exact location would not matter too greatly since fhe Lundgren
is more useful in providing qualitive information on particle‘sizing than in
providing quantitative informatioﬁ. He also suggested that the particle size
ratio's would not change greatly from run to run over the short time period
in whi#h éamples were collected at each site. The same relative position on
each of the four strips froﬁ one impactor was subjected to analysis.
Lundgren Impactor Afterfilﬁers:' .
The Lundgren afterfilters éonsisted of either Whatman 41 or 0.4 yum
Nuclepore filters. The Nuclepore filters captured a greater percentage
of the fine particulates than the Whatman 41 filters; but the préssurerdrop
acrossAﬁhe Nuclepore filters was tob great for the pump to maintain a ﬁniform
4,0 cfm flow rate.
The Lundgren afterfilters were aﬁalyzed by both the TACB and UCD/AQG.
The filters were first analyzed by the TACB, but it was then deCidedIthat the
UCD/AQG should,also anaiyze:the'filtersrsince they had already analyzed the
Lundgren strips and needed the resuits from the afterfilters to provide complete -

elemental ratios from the impactors. In addition, some of the filters had

been too.lightly loaded for proper TACB analysis.




Chapter V

Discussion of Results :

" Introduction

The discussion of results from Project 528 has been divided into several

sections. Theée sections iﬁciﬁde (a) a discuséidn.and evaluaﬁioﬁ of‘egperi—
mental data, (b) a comparison of TACB and’UCD analysés;-(c) aidiSCUSSionAOf
.éleméﬁtal profiles and a comparison'of TACB and UCD analyses uSing thesé’pro—
filés, (d) the results of some:cbrrelation aﬁalyses, (e) a coﬁparison of
stacked filter unit and high volume &dir sampler data, énd (f) a discuésion qf
road vacuuming data. In addition;bthe actual fine lead concentrations haée
been compared to the predicted concentration p:ofiles obtained from carbon

monoxide dispersion models.




Experimental Pafticulaté.pata

The particulate‘data from Project 528, '"Measurement and Analysis,oﬁ.
Resusﬁended Roadway Dust in.Texas," is contained in Appendii B of this*report;
Appendix B also contains the‘traffic and meteorology data taken b§ Pfoject 218
in conjunction with Project 528. The traffic and meteorology data are_ﬁre—
sented in tabular.form as one hour’ayer#ges during each rﬁn. Ail data is
available on IBM cbmpatibie ﬁine track magnetic tape from the Texas_State
bDepartmentrof_HighWayS‘and Pﬁblic;Transportation and NTIS. The data-and the
report are also availabie at médeét costs from Dr. Jerry A. Builin, Chémical
Engineering Department,_Texés A&M University, College Station, Texas - 77843,

phone 713-845-3361.

Error Analysis and Validity of Déta
Introduction:

Three diffefent>types of errors are associated with the calculation
of airborne particulate concentratiohs. The samﬁler itself introducesk
error becauée ofbanomalies in the coliection cﬁaracteristics and the sampling
techniques used. The latter includes uncertainty in the actual flow rate
of the sampler during the period of operation. Another group of errors
-are introducedvby thélsample gnalysis system and the analysis technique
used. The errors associated with each sampling system will be diScusséd
in this section of the‘report. The errors associated with the meteoro-
logical and ffaffic measurement systems from Project 218 will also be

discussed here.

High Volume Air Samplers:
There are several errors associated with the use of hivols to collect
airborne particulates. Among these are wind directional, variable capture

efficiency and wind velocity large particle capture anomalies. Both are
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due to the nonsymetrical nature of the hivol and the high air flow rate.
- through the filter. The amount of error due to theSe'effects canndt be
estimated. However, in an effort to make the errors uniform throughout .

. the hivol sampling network, all hivols were set up with the wide side

df'thé sampler parallel to the roadway. Except for the eleQated hivols,
all were located at ieést tén feet from the nearest large obstruction to
the airrfiow.

Another error can occur because of nonuniform,filfer loading during
a run due to a changing flow rate; .Howgver, the flow controllers ‘used
on-the-hivols in this project maintained a constant flow rate éf 40
SCFM. The flow rate ;quld be read direétly from an analog meter 6n the .
controller. The flow rate waS'aléo checked periodically with é rotameter

connected to the pressure tap on the motor blower. Although the rotameter

is not a highly accurate or a repeatable flow rate‘measuring device, it cross

checked with the analog meter on the hivol and could be used to check for

- ‘significant changes in flow rate. In cases where the flow controller

" did not function because of low line voltage, the particulaté filters for

those runs were not submitted to the TACB for XRF analysis.

Skogerboe, et al., (1977) state that the filter efficiency for a

particular element will depend on its size distribution in the particulate .

size spectrum for any particular type of filter or set of collection condi-

tions. Elements having enriched concentrations in the lower -size ranges

will be preferentially passed through the filters. Cahill (1978) has found

‘that there is approximately a 25% penetration of fine lead through Whatman

41 filter papers. Together these observations imply that the hivol filter

analyses are probably biased towards the larger sized particles.
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Cascade Impactors:

Some of‘the érrors assqciated with high volume caséadé inpéc;ors_nre
similar to those associated with the basic hivol. Howevér, cascade inpactors
do not have the éame‘Wind directional variable capture efficiénéie& since the
cyclone preseparators used on these samplers are free to turn ‘in the wind.
The cyclones also 1imit»the iarge particle wind velocity anomalies.

| Cascade impéctors‘do, however, have several major errors associated
with their use. These errors are related to their collection efficiency,
which is determined by their impaction and adhesion efficiencies. These
efficiencies are, in turn, determined by particle bounce, reentrainment,
and deagglomeration or breakup. This means that oversized particles will
reach every stage beyond the first stage, including the afterfilter. The
‘presence of oversizéd particles tends to bias the particle sizing towaf&s
higher than actual concentrations of fine partinles and reduced concentrations
of large particles. In order to limit these effects and increase the efficiency
of the cascade impactors, an adhesive coating? such as an oil, may be applied
to the upper surfaces of the slotted plates. Such methods'are very rarely
used because the coating severely 1imi£s the ability to perform eiemental
analyses on the collected particulates and are very difficult to use in
the field. Fibrous fiiters,'such aé Whatman filter papers and‘Gelman glass
fiber filters‘hnve-béen nidely used aé collection surfaces because they
facilitate sample hnndling,and appear to reduce particle bounce. Even so,
in the majority of cases, the stage collection efficiencies uSualiy fall
between 80 and 95% (Cushing, et al., 1979).

Whatman 41 filter papers were used as the cascade impactor collection
substrates in Project 528. Glass fiber filters would have been used, but

these filters are usually contaminated with elements such as zinc, barium,
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an&lthorine; Even sméll quaﬁtities of_thgse elements present_dn'the
fiifefs wil1 affect_the)ﬂﬂ?analyses of. the samples,‘although guéh éénfarr
mination can be partly corrected by using aﬁ-appropriate bléﬁkbfilter'cor—‘
fectioﬁ in the XRF analyses. Thé Whétman'41 filfers contribute to the_ :
errors associated with the cascade impactors used in this projeCt{‘ Raol
and Whitby (1977) have recently found that Whétman 41 filter papérs do mot
significantly reduce particle bounce. This, in turn, may mean that the iﬁ—
pactor collector stages were no more than 50% éfficient (Cushihg,‘ét al.,
1979). Also, the last stage of the impactor is desigﬁed to capture parti—
cles smaller than 0.5 um, but the Whatman 41 filter.pépersrusednas the
afterfilters in this‘projeqt allowed fine particles to pass through them
(Skogerboe, et al., 1977). Inradditién, because of the'small siz% of the
particles, the fines peﬁetration tﬁrough these filters may have b en more
tﬁan.the 25% fines penetration suggested b& Cahill (1978) fqr sta@dard hivol
filters. | | |

Not oniy is there fines peneﬁratioﬁ of the~ﬁhatman 41 papers, it also
appears thaf these filters have low filter efficiénciesAfor‘total\suspended
particulates at low loading.conditions. Skogerboe, et al.'(1977) state
"smaller particle sizes afe collected quite inefficiently under conditions
Qf'low filter loading (clogging) énd this may present a éerious problem for
samﬁling‘atmospheres with low total particulate concentrations and/or

1

sampling at low rates.'" Although that study was performed using Millipore
Type HA filters, they thought that similar results would have been found
had they used Gelman glass fiber,’Whétman 41 or other similar filter papers.

In conclusion, any size classification scheme using ‘the cascade impactor |

- data from Project 528 is likely to be greatly in error due to particle bounce

biasing of fine particle concentrations, fine particle penetration through
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theAafterfilters,‘énd 16w'filter'efficiencies under conditions of low filter

Idadings.

Stacked FilterbUnits:
Ihe stacked filter upit, because of its symetriéal design, does not

have any wind directionaljéapture effects, but it does have yariable wind
speed capture anomalies. In an Environﬁental Protection Agency study by
McFarland (1979), the aerpdynamic.particle diameter cutpoints for SFU of the A-
design used in this study were found to be 17.0 um at a windspeed of 2'km/hr
and 8.1 ym at a windspeed of 8.0 km/hr. |

Another large error ma& come from uncertainty of the flow rate dufing
an extended ruﬁ. The pressﬁre drop across the particulate filter will
increase with tiﬁe during a run,beéause increased particulate loading reduces
the number of pores through‘which air canvflo&. Thévflow rate‘decreases non-

-linearly with time because of nonuniformity of loading caused by changes in
windspeed and direcfion.and traffic_floﬁ. Simply averaging tﬁe startup
and shutdown flow rates will probably produce an average flow rate diffe-~

 rent from the true average. To minimize this problem, the SFU were cali—

- brated at startup and shutdown for the two hour runs and about e?ery two hours.
for tﬂe longer runs. The flo& rate did not change gfeatly during ény one twb
hour period primarily because of the ballasting provided b& the needle valves.
Special calibrations Qere»perfdrmed after the morning rush period (~A9 A.M.)
and before the afternoon rush period (~ 4 P.M.). The. frequent calibratidns
maintained the'average flow rate near the desired flow rate of eithér 5 1/min
or 22.5 1/min. From thercalibration curves for the two orifices used during
‘the project and from the calibration reéord, it has been estimated that the

error. in the flow rate of 5 1/min was no more than 0.5 l/min.: For the
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22;5A1/min flow the estimated error was no larger than;2 1/min. This
represents a 10% error.

A large error may be introduced into the analyses by the nature of

'the'Nuclepore filters used in the SFU's. VThe’surfacés'of the filters are

smooth and nonsticky;_alléwing,large particles to fall off the filters _
during shipment aﬁd handling. In ordef to minimize these effecté,‘the £il-
ters were always handled with the_particulate coveredAsurfaces up prior to
thei; analysis by the TACB. However, it is ﬁof possible to testify to their
héndling by the United Parcel Service oﬁ the way fo bavis, California fér
énalysis there. Special 8.0 ym filters are now available from the Nuclepore
Corporation that have an Apiezon Lvcoatingron-their"sdrfaces to;minimize
both particle bounce and falloff. ‘These filters, however, were not avail-
able when this project was performed. The subject of pérticle-falloffr, |
during shipmentrand handling wiil be discussed more fully in the next

section.

Lundgren Impactors:

One error associated with the Lundgreﬁ impactor occurs becausé this
impactor is very sensitive to changes in wind direction. Ip was attempted
to réduce this error by-frequently turning ;he_impactor to face diréctlyA
into the wind.‘ However, this was not a very feasible approach to the
problem since the wind direction was highly'vatiable during some runs. In
such cases it was possible to see banding on the Lundgren impactor drums
because of wind -direction ghifﬁs.

Another-error occurred because of the uncertainty in determining the
trug flow rate during a run. A decreasing flow rafe during a run, apparently
due to pérticuléte loading on the 0.4 um Nuclepore afterfilter, caused the

particulate fraction caught on each stage to be shifted to larger sizes.. This
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also caused inaccurecies'in determining the total flow through the afterfilters.

In order to minimize these effects, the flow rafe was checked periodically
during each run to maintain a‘nearly constant flow fate. When'Whatman 41 fil;
ters were used ih the:afterfilter; the flow rate was easilyrmaintained at the
desired 4.0 cfm, which implies that difficulties in flow con;rollaroee'frOm
excessive pressure,drop acrose the 0.4 um Nuclepore filters. Fines penetra-
tion through the Whatman 41 filters precluded their common use as the Lundgren
: afterfilters. The 0.4 um Nuclepore filters were changed whenever the fidw_
.brete dropped more than about 3QZ below its starting value; the'flowrrete
usually returned to its s;arting value at that time.

At a_flowvrate of 4.0 cfm, the first four stages of the Lundéren im-
ﬁactor have 507% cutpbintS‘of:approximately 157um, 5 ym, 2 um,rahdeO;S pm-
kCahill, 1979; Environmental Research Corporatien, Report 138M, April 1971).
If the flow rate is allowed to drop 30% to 2.8 cfm, then the perticle sizing
classification increases to approximately 20 um, 10 uym, 5 um, and 1.0 um.

The flow rate decrease wee not . usually this drastic, although the Lundgren's
were operated around 3.0 to 3.5 cfm.

For the above reasonsrthen,vthe data from the Lundgren impactqr strips have
been reported in units of ug/_.cm2 and should only be used to indicate general
_erends at each site an& differences between sitesf Even fhe lat;er use
of the deta may be‘semewhat misleading becauserof the time spread over which

the samples were taken.

A/D Error:
' The data collection system for this project employed a 12 bit analog
to digital converter (A/D). The accuracy of this instrument is shown in

Table 2, along with the accuracy of the traffic and meterological dinstru-
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‘Table 2

“-Instrument Accutacy - -

& A
. Instrument : error o
I{_”A/D : e . 0.6% span drift, 0.25% zero drift
II. Radar
a. overall count - , v2%

"b. heavy duty vehicle fraction 10%

" c. speed - 3 wph + 10% of réadingA'
.III. Vertical Anemometer - - 5% of span drift (max)
. : : o k. Kk
IV. Horizontal Anemometer . .+ 1% of zero drift (max) °
V. Wind Vanes . 10° in Houstom, 5° all other
o o ' sites ** '
VI. Thermometers - - 1.5°F
, o ‘ E .

VII. Psychrometer : 3% relative humidity

VIII. Pyranometer ' ' 15 watts/squaré'mm

* Manufacturers Ratings, not checked by project persoﬁnel

%% See text for more detailed errpf description
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ments. Ihere are two possiblerérrors in thé A/Dvunit. First, the épan,

or gaiﬂ,could drift; causing_ény'inbut.to.be:interpreted as séme factor

gréater or less than its actual value. This error is expressed as a

fixed fraction of any particular reading. It reaches its maximum magnitude

at the maximum data value and vaﬁishes completely at a data readihg of zero.

The second type of efror, the zero or offset drift is one by whiéh a zero in;,

put produces an apparent voltage. This error is constant over the'entire range

7 of input values and is usually expressed as a fraptiqn of the full scale reading.
Iﬁ thisrproject, the géiﬁ was checked in ten channels evéry time the‘pro-

ject waé moved. If there ﬁas any significant span driftrin”those'channels,

the entire A/D was checked and calibrated. ’Howe?er, séan drift néver.exqeeaed

eight ¢ounts out of an iﬁput value of 1331, or 0.6%. It was felt this low

error wquld not ﬁarrant the effort_required to correct it. The zero drift was

chgckedAdaily in twelve channels. It never exceeded tem counts or d.ZSZ.

rThié‘was judged to be ﬁegligible in 1ighf of the errors found in the instru-

ments themselves.

Traffic Parémeter Errorsﬁ-

The errors associéted with the radar uni;s were due primarily to the
fact that this project required more than a simple global traffig cdunt. The
» radar unit signals carried the traffic céunt, traffic speed, and heavy dufy
vehicle fraction on a lane by lane basis. It was decided that since this in—A
fofmation was potentially quite valuable to a highway air pollution study,
every effort should be made to record it.

There were three factors that influenced the quality of the radar data.
First, the speed éalibration remained quite stable and gave few problems. If
the span reading was within 2 miles per hour (3%) of the desired 65-mile per

hour reading, the unit was left alone. This parameter was checked weekly.
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The second, and slightly more troublesome source of error was the range con-

trol which regilated the size of the unit's field of view. 'If the field of -

view wis too large, the radar.détec;ed-vehicles in adjacent lanes as well as

misfiling the vehicles as to length. If the'field of view was' too small, the

fadar would misfile vehicles as to length and could e#sily miss the smaller

vehicles. A rigorous check of the range required the use of an analog in-
tegrator and about fifteen minutes per radar. .This'fype of check was achord~

ingly made only when the project was moved to a new site or when a radar had

" to be replaced. A partial check could be made by obsétrving the behavior of

the indicatorAheedlé:on the radar unit itself. This check was sufficient to ,.

‘assure the overall accuracy of the count, but not precise enough to assure

1002 accurate Vehicle-length classification. ‘TherindicatOr'needlé;check'waé
typiéally ma&evénceAper week.' The third source of error resulted from the
misélignment of Ehe radar heads. The heads were supposed to be élignéd-at
éh angle of 45° witﬁ respecﬁ to the horizontal. Since the rad;r cah only

detect that component of the velo¢itvahich is directly toward or away from

the radar head apd Singe a change in the angle causes a_éhange in the size ofi
the field of view, an error of75° invfhe‘angle resuits in an 8% é:ror'in the
apparent speed and a 14% error in the apparent vehiclg length; The headé were
aligned éo &ithin 2° of the &esired 45° angle at éach éite. HoweQer, at those
sites Qhere sign bridges were employed to sﬁpport the radar units, vibragions
misaligned :hé heads by as much as 10°. This was not corrected for unless the
errbr beéame great enough to cause the unit to pick up vehicles'in adjacent
1anés or miss vehicles passing through the unit's field of view. Repléceﬁeﬁﬁ_
units were aligned correctly.

Two methods wéré used to assess the accuracy of the radar units. The -
sampling towers at a site in Houston were placed invline-with'thé al-

ready existing loop éountersbof‘a permanent counting stétion on IH610. A
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1isting of the data frdm.se#etallgypicai one-héur ébunting periods dﬁring May
1916:is.given>intTableWB.:”Because“the,:wpd§oug;ingbsyg;gmswdid;gct;égzee,,”W
project pefSOﬁnel then used any'évailéble_time.to make manual counts lane by
lane for five-minute periods to compare with the radar counts'dﬁring the same

time periods. The results of these counts were used to eétablish*the overall

accuracy of the radar units to within 2%. A typical comparison betwéen manual

and radar counts is shoﬁn in Table 4. The lehgth categoriés were not as ac-
curate since no true breakdown could be establishgd between autos aﬁd pick-ups
and vans (vehicle categories 1 and 2) or between sﬁort and long trucks (vehicle
categories 3 and 4). However, the break between autos and trucks was fairlf
clear (within 10%).. ﬁanual counts were performed at all sites in order to main-

tain the high confidence levels in the radar counts..

‘Vertical Anemometers:

These instruments were not checked by project personnel. The values

quoted here are those in the operator's manual. The primary source of error
in these instruments is due to the fact that the propellers employed did not
quite follow the cosine law with respect to wind angle. When the wind was
within 2° of the horizontgl (the vertical windspeed compénent was less than
3% of the horizontal component) the propeller stalled and did not>ﬁurn at all.
When :hé wind angle was at 45° with respect to the horizontal (the vertical
component was as large as the horizontal comﬁonenf) the instrument read 5%
low. In view of the instability in the verticél'windspeed; these errors were
regaided as negligible. TheAstarting threshold for these instruments was

quite low, 0.5 mile per hour (0.26 meter/sec.).

Horizontal Anemometers:
There were three sources of error in these instruments, only one of which

was considered in the operator's manual. The starting threshold for these in-

48

P




Table 3. Compa:is§§§dffkadar to Loop Counts
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::;;;:¢=4;;;;£tiﬁﬁsipag%ﬁesﬁbéandﬁ.;.,;fﬂ;;;,WW ,;”ff;.‘a,g‘L“
N _ | IA . Radar | Loop B ,
Date ‘ Time Count Cquntersr Ratio
May 15, 1976 1100 2284% 3580 . 1.57
| 1400 2077° 3390 1.63
May 19 1800 4448 5120 1.15
 May 20 0800 3924 4940 1.26
0900 3487 4300 1.23
1000, 3000* 3620 1.21
1100 2971 3480 1.17
1200 3032 3490 1.15
‘1300 2816* 3630 1.29
. May 25 1500 3441 3830 1.11
| 1600 4230 4700 1,1i
1700 4772 5180 1.09
1800 4868 5340  : 1.10
May 26 0800 3311 3550 1.07°
', Mean: _1.281
Std. dev.: 0.21
* Onevradariinactive' Mean: 1}15**
Std. dev.: 7.06##
*% Excludes times when one radar was inactive




Table 4

Comparison -6f ‘Manual and Radar Traffic Counts. -

- Range of " No. of . S Std. dev.

vehicles per . . 5 min. Average of %
5 min. period counts % error . error -
1-20 49 -5.4 . 16.9
21-40 33 1.0 7.1
41-60 7 2.8 5.7
61-80 6 2.3 5.3
81-100 7 2,2 - 2,2
101-120 1 3.6 ,
4 2,2 1.9

121-up
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 struments was quotedresro;js,mile~per hour. This meant that in low winHSPEed ‘

wconditions;—typieallymfound—onilatewsummerjandlfall~uornings;»the-fecordeé-»—r~r :

‘windspeed was less than the actual Windspeed. A second sourcé of arror was

due - to thé-mass of'the'anemometer cups; When a wind gust sttuck en'instrument,
it would Spin at greater than thelactualvwindspeed for some_time thereafter}
This meant that in.gusty conditions,vthe recorded windspeed was higher than
the actual windspeed. A third source of etror had to do With the sensing of

the windspeed. The instruments used a photo chopper and frequency to voltage

~ converter to generate the requisite signal to the A/D. At windspeeds below 2

miles per hour, the output of the frequency to voltage converter began to break
up into a series of spikes instead of a smooth voltage output. Since therA/D
logged point values only, the nind appeared to be much moteiturbulent than was
actually the case. Considerable care should be taken in low windepeed cases

for this reason.
Wind Vanes:
The primary error in the wind vanes is due not to any error in the

instrument, but instead to the alignment procedures used by project per-

" sonnel. At all of the sites the vanes were pointed at landmarks and the bear—'

1ngs of these landmarks were used to compute correction factors. Thls pro—
cedure was accurate to within 5°. As the standard deviation of the wind

direction was seldom‘below 15°5 this error was considered negligible.

N

Thermometers:
The operatof's manual stated that these instruments were accurate to
within 0.5°F (0.3°C). However, when a test was made in Dallas which placed

2 instruments on the east face of the 100 ft tower and 2 instruments on the




west face, all ‘at the5$5-fbot leQel, i; was observed thatfthose on the east
~ face read 0'.755°F5(*0*.?j4*"‘*c§+ higher than ‘those of the west face in the mormings
‘and the thermometers on the west.face'read lalfFl(0;6°C) highe? théh_these
on the east face inxthe afternoons. From this it was infered Ehaﬁ sunlight
was causing a teﬁperatﬁre rise in the instruments. The ;oeel error in the
instrumeﬁts'wasrtakeﬁ'as the square root of the sum ef the squares or 1.5°F

€0.83°C).

Psychrometers:
The project personnel did not check the accuracy of the psychrometers.
The operator's manual stated that the instruments were.accurate to within 3%

relative humidity.

Pyranometer:

The error in this data comes not from the instrument, but rather from an-

an amplifier used to ﬁagnify the signal to a level acceptable to the,A/D.
The voltage had to be boosted 4lAtimes to be intelligible- to.the A/D,V_The
»amplifier used for this task had ; maximum_errof of 1%Z. Since the maximum
pyranometer reading expected in these latitudes is 1500 wette/sq cm, all
pyranometer readings should be regarded as within 15 watts/sq cm of the

correct value.

Comparison of TACB and UCD Analyses

As discussed in Chaﬁter 4, some particulate sampies were analyzed by
both the Texas Air ControlvBoard and the Air Quality Group at_the University
of Caiifornia at Davis. Light particulate loading caused difficulties in
anaiyiipg some of the filters with the XRF system. The shape and loading
charactefistics of some of the filters and the size of the»analysisibeam

caused some additional problems with the ahalyses by XRF. These filters
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| mere:sent to the Air Quality Grodp'for analysis on thelr leE system
_because of the greater sensitivitonf thatysystem'(Ahlherg apdgAdams,
11978 Cahill, 1978) and the smaller‘siZe of the amalysisrbeam. .Ih addi-
tion, several samples covering all;ranges'of loadings were sent tb ueD
for reanalysis in order to achieve a direct comparison of the results from '
the two‘systems. The number of f11ters of all- types that were analyzed by
both groups are listed in Table 5 on a site by 51te bas1s.

There seem to be~severa1 major discrepencies between the_analyses by
the TACB anddUCD. A comparison of the analyses fromiselected samples
is shoWn in Table 6. As can be seen from this table, the concentratioh_
~ for one element.might be higher for the ucop analysis of a sample than for_i
the earlier  TACB analysis:ef that ‘same sample, while the reversersltuation
is true for other elements on that sample. Table 7 presents the results
of a statistical analyslsron selected samples listed in Table 5, subdiv1ded
accordlng to filter type. Because many of'the SFU fllters.from the two
Dallas sites were tod'lightlyhleaded for adequate‘analysis on the TACB
' system these filters:were not included ih these.statistical analyses.
Thus, only the SFU filters from San Antonio (October 20, 1977) and EL Paso
(Noyember 17, 1977)>were>included'in the comparison (seevAppendix A). The'
seven hivol filters_analyzed éame_from the site located at TH30 and'Motleyv
Drive in Dallas;'allhof the thdgren afterfilters were included_in the sta-
tistlcal»analyses, although some of them were also too lightly loaded fqr:
adequate TACB analysis. Vlable 7 gives the means'amd standard deviatiens
of the UCD concentration/TACB eoncentration ratios for the selected‘samples.
If an element was found by one group but not by the other, that nhll”ratio
was not included in these analyses.. The data were widely scattered for most

of the elements as indicated by the relative sizes of the means and the
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Table

Calif

Site
Dall
Dall
San

ELl P

5. Filters Analyzed by Both the Unlversity of

ornia at Davis and the Texas Air Control Board
*
Instrument
%k o - .
STU Hv CAF LA
as I 84 — === 8
as I .76 7 2 - 36
Antonio 20 T 34
aso - 18 - ——— —

Road Vacuuming - - —— _

*ok

SFU: Stacked Filter Unit

HV: High Volume Air Sampler

CAF: High Volume Cascade Impactors (afterfilters)
LA: Lundgren Impactors (afterfilters)

Site Location ,
Dallas I: Dallas, IH45 at Forest Avenue
Dallas II: Dallas, IH30 at Motley Drive
San Antonio: Loop 410 at Military Highway
El Paso: IH10 at Luna Street
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TABLE 6. COMPARISON OF PARTICULATE SAMPLE ANALYSES
PERFORMED BY THE TEXAS AIR CONTROL BOARD AND. THE UNIVERSITY OF CALIFORNIA AT DAVIS

Stacked Filter Unit - 0.4 um Nucleopore'Filtet“

Sample RaLLo of" UCD/TACB Sample Date 10/20/77

Number 1 2 3 . _4 5
Fe . 0.55 1.22 0.78 0.96 0.45
Pb 0.97. 1.40 .0.86 1.29 1.22
Si --  0.64 0.10 0.23 0.05
K 0.70 - — == 0.48

Br 0.81 1.21 0.72 1.04 0.94

Stacked Filter Unit - 8.0 um Nucleopore Filter

> " Sample Ratio of UCD/TACB—Sample Date 11/18[77
Number 1 2 3 47 5
Fe  0.11 0.50 0.85 - 0.47 0.29
) Pb 0.64 1.15 -- 1.06 0.51
si 0.11 -  1.02 - -
K 0.08 0.3 0.22 -0.27 0.20

Br 0.89 0:89 - - ——

. Lundgren Afterfilter
Sample Ratio of UCD/TACB-Sample Date 6/1-3/77,10/5/77

Number 1 .2 _3 4 )
Fe  0.65 1.19 ~ 4.95 1.06 ° 3.70
Pb 171 --  1.49 1.42  1.75
Si 0.02 0.17 -  0.24 0.07
K 0.64 0.98 --  1.42 2.62
Br 0.92 -- 0.82 1.18 1.34

_Hivol Sampler -

- ' Sample = Ratio of UCD/TACB-Sample Date 8/11/77

Number 1 : 2 : 3
Te 0.47 - 0 -~ 0.14

Pb 2.39  2.46 2.79
si 0.05 0.04 0
K 1.92° 1.99 2.16

Br 1.57  1.94  2.45
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‘Table 7. Comparison of TACB and UCD Analyses

56

Ratio - (UCD/TACB)
, " Number of " | Standard
Instrument Filter- Element | Observations Mean - | Deviations
Stacked 8.0 um Al - 2 0.22 0.04
Filter Nuclepore Ca 18 - 0.59 0.80
Unit Fe 17 1.07 1.99
(SFU) K 16 1.04 1.78
Si 14 0.75 1.32
Br 7 0.38 0.20
Ccl. 13 0.86 1.16
Pb 10 0.89 0.83
8 5 0.21 0.35
Zn 9 0.64 0.34
STU 0.4 ym
Nuclepore Ca 19 0.96 2,45
Fe 19 0.64 " 0.47
K 13 0.31 0.25
- 81 17 0.23 -0.35
Br 10 1.66 2.01
‘C1 7 1.60 3.27
Pb 9 1.85 1.62
S 17 0.18 -0.10
“Zn 18 0.81 0.26
Hivol Whatman . Ca 6 0.92 0.66
41 Fe 2 0.33 0.24
: K 3 2,17 . 0.29
Si 2 0.03 0.00
Br 4 2.05 0.82
Cl 5 0.50 0.20
Pb 5 2.33 0.46
Lundgren Whatman Ca 8 1.62 1.76
: 41 Fe 5 1.11 0.43
After- K 3 1.45 0.67
filter Si 3 -0.07. . 0.08
Br 4 0.88 0.09
Cl 3 0.15 0.08
Pb 4 1.13 0.15
Zn 8 0.96 0.23




b'Tablef7 (Cbnt;)7 .

. Ratio (UCD/TACB)

L . Number of : o | Standard
Instrument |- Filter Element Observations | Mean | Deviations
Lundgren 0.4 ym - Ca 41 1.44 - 2.12
Nuclepore- Fe 8 S 1.41 1.19
After- K 9 1.34 1.79
filters Si 28 0.54 0.55
: Br 23 4.86 5.00
C1 10 0.65 0.43
Pb 24 3.96 3.37
8 37 0.77 0.57
Zn 2,50 4,09
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standard deviations. This scatter would lead one to believe the data is very

S ww,,w.gmeen&istentT -but- the -same-general -trends-can- ,b,Aeﬂsee‘nwini,tIieﬂtw¢analysi s | N
systeﬁs when their profiles afe plotted. The comparison of these generai
trends and profiles are preseﬁted in thé next section of this’chaptér.

| One possible reason for the differences between the results of the two
groups is that some particulates ﬁay simply have fallen off théjfilters
between examinations. Since the surface of the Nuclepore filtefsris smooth
and nonsticky, particulatés.are especially prone to falling off these fiiters.
This is especially true of the particulates on the coarse filters and of.the
more elaétic particles such_aé calcuim and silicon. There aré_thfee elements,
lead, bromine, and, to a lesser extent, zinc, that do not appear to fall off -
the filters as easily (Cahill, 1979). Fine lead, in fact, seems to become
ph&sically bound to the filter surface and very little will be:rém6§ed even
rby tearing the filters (Cahill, 1979). Particulates are not as prone to
falling off the Whatman'4l filters because the pafticulatesrbecome gnmeshed
in the fibers. |

Another discrepency between the results of the two systems may occur
under low loading conditions. 1In suqh cases an element may have been pre-
sent in smaller quantities than the XRF system could detect, but'ih quanti-
ties large enough for the more sensitive PIXE system to detect. Ahlberg
 and Adams (1978) have stated that the PIXE sysﬁem is approximately threevtimes

as sensitive as the XRF system. The minimum sensitivities are largely
determined by counting statiétics, which are determined, in tﬁrn, primarily
by filter material, filter thickness, and analysis beam characteristics.
Whatman 41 filter paper is normally the thickest substrate used ' (~10 mg/cmz)
because of the exponentially increasing absorption losses in thicker ‘substrates.

Nuclepore membranes are much thinner than this, weighing 1.0 mg/cm2 and
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0.9 mg/cm2 for the SfO-um'ahd 0.4 ym filters, respectively. The minimum

*~sensitivitieé*of-the,EWomsystems4are~givenmianableSWBeandMQTMAThewnﬂfdmﬁﬂnvvw@mwwwﬁmr~

' sensifivities for fhe XRF system wereiobtained.from Rhodes (1975) and are
given only for Whafmanv41 substrétes. The ﬁalues for,Nuciebore‘filtefs‘will
be no larger than'tﬁeSe values, and probably much smallef. The Qaluegv

for thé minimum:éensitivities in térmsvof ug/m? given in.Tablé.Q, were‘
calculated from the values in terms of ug/cmg by making uséAdf tﬁe filter
colléction area,'the_flow fate, and the lengthrof tﬁe run. The minimum
sensitivities fOr‘tﬁe Uch analyses'repreéent the maXimuﬁ'value,supplied with
the data for a pérticﬁlar filter type. These values were supplied:with the data
on é filtefAby filter basis and repreSented'the minimum sensitivity.for‘a |
missing elément.A These'sensitivitiesrchange from filter to filter depending
primarily upon the filter thickness, average parficle size, and fhe améuﬁt
and number of othef elements present on the filter. One mqu discrepency
between the two systems can arise because of differences in thejqalibratioh
of the two systems. - These Blank and matrix correction factors are determined
by the éharécferistics of tﬁe‘filﬁer.and the.nature of the partiéulate loading
on the two filters. The effects due to particulate loading are par;icularly
sensitive to the relative sizes of.the particulates on the working and
calibration filfers. These particlersize effects aré caused by significant
absorption or enhancement of the fluorescent radiatiop within sihgle grains.
The problem is most serious for particles larger than 5 um and_fér the

light elements (i.e., iron, silicon, calecium). If the matrix correction '
factor fqr an element has a value near one, it is not necessafy tﬁat the tﬁo
calibration standards be composed of the same size particles,Aof_that the

field collected samples have the same size particles as the calibration
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TableVS.IIComparisdn of XRF andrPIXE Minimum Sensitiﬁitiés

Detection Limit‘(ug/cm2 of filter)

Analysis System " XRF PIXE

. Filter Type " Whatman 41 Whatman 41 Nuclepore | Nuclepore
: L s (8.0 um) (0.4 ym)

Element Atomic ‘ o

Number

Al 13 1.0 0.60 0.29 0.13
Si 14 1.0 0.55 0.20 0.10
P 15 0.5
S 16 0.3 0.45 0.10 0.10
CL. 17 0.15 . 0.45 0.10 0.10
K 19 0.05 0.45 0.08 0.05
Ca 20 0.03 0.40 0.07 0.033
Ti 22 0.015 0.23 0.04 0.030
\'f 23 0.010 0.23 0.035 0.030
Cr 24 0.030 0.20 0.035 0.030
Mn 25 0.15 0.20 0.030 0,030
Fe 26 0.09 0.20 0.090 0.10
Co 27 0.065
Ni 28 0.060 0.17 0.025 0.022
Cu 29 0.040 0.13 0.020 - 0.020
In 30 0.040 0.13 0.020 0.08
As 33 0.025
Br 35 0.023 0.28 0.10 - 0.08
Zr 40 0.090 0.90 0.12. 0.12

" Ba 56 0.35 0.80 0.12 0.10
Pb 82 0.05 0.60 0.12 0.10
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. Table 9. Comparison of XRF and PIXE Minimum Sensitivitiés

rwémwa«;}~wk 4M~fa~d5frmatQS@aﬂdardvgﬁeratingﬁcenditions"»A+«§?~;57fw~~rmimm4%m~m~_w+w»éwm

Detection Limits (ng/mg)i_

Analysis System XRF o , : PIXE
Filter Types Whatman 41 ‘Whatman .41 Nuclepore -Nuelepore
, ' i 8.0 um . 0.4 ym
Flow Rates (m3/min) 1.331 1.331 0.005| 0.0225 0.005| 0.0225
Run Time (hrs) : 2 ' 2 2 i1 4 2 11
Element Atomic
’ Number -
Al 13 2.4 1.54 6.8 0.27 3.0 | 0.12
Si 14 2.4 1.41 4.7 0.19 |, 2.3 | 0.094
S 16 0.8 1.16 2.3 0.094 2.3 0.094
c1 - 17 0.36 1.16 2.3 0.094 2.3 0.094
K 19 0.12 1.16 1.9 | 0.075 1.2 0.047
Ca 20 0.07 1.03 1.6 0.066 0.77 | 0.031
- Ti 22 0.036 0.59 0.93 | 0.038 0.70 | 0.028
v ‘ 23 0.024 0.59 0.82 | 0.038 0.70. | 0.028
Cr : 24 0.072 0.51 0.82 | 0.038 0.70 | 0.028
Mn 25 0.36 0.51 0.70 | 0.028 {: 0.70 | 0.028
Fe ' 26 0.22 0.51 2.1 | 0.085 2.3 0.094
Ni 28 0.14 0.44 0.58 | 0.024 | 0.51 | 0.021
Cu 29 0.10 0.33 0:47 | 0.019 0.47 | 0.019
Zn - 30 0.10 : 0.33 0.47 | 0.019 1.9 0.075
Br 35 0.055 0.72 2.3 0.094 1.9 | 0.075
Zr 40 0.14 2.31 2.8 0.11 2.8 | 0.11
Ba 56 0.84 2.05 2.8 0.11 2.3 0.094
Pb 82 0.12 1.54 2.8 0.11 2.3 0.094
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standards. -However, ds these factors become increasingly different from one,
the fact that different ealibration#standardS*wepe~usedmtowcalculate,theumat:ix,ﬁ”wu o

correction factors becomes increasingly important. For the elements lead,

" bromine, and zinc these matrix factors are usually close to one (e.g., <1.05),
but for those elements lighter than calcium (i.e., chlorine, silicdn, aluminum)

‘these factors are generally greater than 1.3. These matrix correction factors

become especially unreliable for those elements lighter than calcium when they

_are on a Whatman 41 substrate because absorption and geometric loss corrections

become Very important (Cahill, 1979; O'Conner, et al., 1975).

In addition to these genefal explanations for the discrepencies’between
the filteus,’a upecific mechanism may occur for brominé loss on the.filters.‘ .
The bromine in automotive exhaust comes primarily f:om antiknock compounds
containing ethylene dibrouide and ethylene dichloride (Robbius‘and Snitz; .
1972). These compounds react in the engine withAthe.alkyl lead compounds

present in leaded gasoline to form unstable lead halides. These compounds

may be emitted directly into the air through the exhaust or they may collect

-in the exhaust train. Most of the bromine loss will occur from these halides

within the first hour of their production (Tér'Haar and'Bayard, 1971; Robbins
aud~Snitz, 1972). The most rapid loss comes from therléad‘hulide, Pbﬁrz,
with slower loss coming from PbClBr (Martens, et al., 1973). The former
compound comes primarily from fresh automotive- exhaust, while the latter
compound comes primarily from pdrticulate buildup in the- exhaust tfaln of the
automobile. Habibi (1970) has shown that as little as 15% of the lead burned
in au engiue_under 51mu1ated:dr1y1ng conditions is actually emitted from the
exhaust. The lead halideé thaf‘collect in the exhaust train of the automobile

then flake out of the exhaust during acceleration and irregularly at other times.

In addition to these bromine losses before and after collection, bromine is also
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lost when the sample is eXposed to X-radiation during nultiaelement_analyses

~¢o" cOnnor, et ali; 1977)uw~w~m~=weae»w»~4ﬂ N e s L

Biscussion of Elemental Profiles and Comparison of TACB and UCD Analyses

Using These Profiles

Data were selected from two representative days to draw horlzontal -and

vertical profiles for.lead, bromine, iron, and total suspended particulates

b. (TSP) using data from the SFU filters. In addition, for cdmparitive analysis,

all the filters from the ten operating SFU un1ts for both days were

analyzed iy the Texas Air Control Board (TACB) and the Air Quality Group

at the Un1versity of California at Dav1s (UCD)

The first day selected was October 20, 1977 in San Antonio. The run
duration was lO 75 hours (0700- 1745), durlng which t1me the w1nd dlrection
d1d not vary significantly for more than one hour of the run duration.

Figures 14 - 17 show: the horizontal profiles for lead bromlne, iron, and TSP.

4Figures 14 and 15 show lead and bromine concentratlons decrea31ng with in-

creasing distance from the roadway for both the TACB and UCD analyses. The-

horizontal iron profile, Figure 16, does not show the same pattern of

' decreasing concentration with 1ncreasing distance. However, both the TACB

and the UCD analyses show the same pattern. The iron concentrations,found
from the fine (0.4 um) filters do not vary with horizontal distance. The

hor1zonta1 TSP profile, Figure 17, shows the fine particulate concentrations

.decrea51ng with increased dlstance from the roadway. The TSP profile for the

coarse particulates does not show this same .pattern.
Figures 18 - 21 show the Vertical profiles for lead, bromine, iron and
TSP from October 20, 1977 data from San Antonio. . The fine lead and bromine

particulate concentrations, captured by the 0.4 um pore filter, show decreasing

i § '
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conéentrations with inéreased height. The TACB and uch analysés for the fine

“””'“mlead and“bromine”particuiatesfagree'ciose}y7fwThéweearsewleadranambromiﬁen;Q—w
particulate concentrations vary only. 0.2 ug/mB; qu both analysis systems;
over~thé 85.f00t altitude difference, suggeséingvédarsé lead particulates
had,a fairly>constan;'concentration wiﬁh height at a distance of 75.feét from
the road edge where the sampling tower Qas 10Cated. .The verticalwirbn profile
shows no definite concentration variation with height as shown:ip Figure 20.
The TACB and UCD iron profiles do not show the same trends; probably due to
the,different>detection limits for the_two different analysis‘systems, since
thé cohcentrations were less than an ordeerf magnitude above these deﬁection
limité. Figure 21 shows the TSP concentrations decreasing with inéréased
altitude. B

'Figures 22 - 29 are the horizontal and vertical profiles for lead, bromine,
iron and TSP from the El Paso data on November 18, 1977. The run duration wés
4.25 hours (0645 - 1100). During this time the windeasrvarying_from parallel
té the roadway to:perpendicular. Fifteen minute,averages indicate thé wind
direction fredﬁently_varied by 90 degrées or more‘over a 30 foot altitude
difference. |

Figures 22 and 23 show no particular‘pattErns-in the-lead and brbmine‘
horizontal profiles, although the TACB and UCD analyses show the same trends.

" The TACB-and UCD analyses of the fine bromine-particdlates, captured by theA
0.4 um Nuclepone'filter, show practicaliy identical reéults. The horizontal
iron profile from the El ?aso data is shown in Figure 24, The TACB analyses
show larger.iron concentrations, on both the fine (0.4 ym) and the coarse (8.0 um)
filters, than the UCD analyses did. Thi§ differénce may have been due to parti-

culate losses during shipment before the UCD analyzed the filters. The fine
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and coarse iron ﬁarticulate'concéntrations show a significant decrease from

}wfoutwtonﬁsmfeetmﬁggm_the road edgeﬁfor the TACB analyses, but not for the UCD

analyses. There was not enough data to draw the horizontal prbfile-for the

TSP captured By the 8.0 um filters and the TSP data from the 0.4 um filters

show no distinct relationship between concentration and horizontal distance,

as ghown in Figure 25. This may have been due to a source other than the
roadway, e.g. loose sand in the vicinity.

The vertical profiles, Figures'26‘- 29, from the El Paso data show no

‘definite trends in concentration variation with increased height except on
S | o f :
the tower four feet from the road edge. These cases show that the lead,

,bromine, and TSP concentrations are 1¢ss 30 feet above the roadway than

five feet above the roadway. The concentration variations with height
may have been due to changing wind direﬁtidnsvaﬁdvdifferent wind directioné
at different altitudes. It should be>nqted‘that in -the three elémental
ﬁrofiles the TACB and UCD anal&ses show the same frends in-changing concentra-
tion with altitude.

The bromine to lead ratios were calculated for the data from the two
Selected déys ofAOctober 20, 1977_in San Antoﬁio.and November 18, l977:in
El Paso. The horizontalrandvvertical Br/Pb ratio profiles are:shdwnﬁin
Figures 30 - 33. Figures 30 and Bi show ratio variations of 0.15 or less
with the exception df the UCD analyées for the San Antonio data. The.TACB and

UCD analyses show the same trends from the San Antonio 0.4 um filter data.

‘The differences between the analyses for the coarse particles may again have

been pérticle loss from the filter between examinations.
The vertical profile-for the October 20, 1977 San Antonio data, Figure

32, shows a slight decrease in the Br/Pb ratio with increased height for the
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FIGURE 30

COMPARISON OF TACB AND UCD
ANALYSES AND - HORIZONAL Br/Pb RATIO PROFILES
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" COMPARISON OF TACB AND UCD ANALYSES

AND VERTICAL Br/Pb RATIO PROFILES FOR
STACK FILTER UNITS EL PASO NOVEMBER 18, 1977

TACB W 0.4 um FILTER
uco \e\so pm  FILTER -

\

‘@, 04 pum FILTER

83



HEIGHT (FT.)

100

80

60

40

20

FIGURE 32

COMPARISON OF TACB AND UCD
ANALYSES AND VERTICAL Br/Pb RATIO
PROFILES FOR STACK FILTER UNITS
SAN ANTONIO OCTOBER 20, 1977
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FIGURE 33

COMPARISON OF TACB AND UCD ANALYSES AND HORIZONAL Br/Pb RATIO
PROFILES FOR STACK FILTER UNITS EL PASO NOVEMBER 18, 1977 .
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fine filters and an increase in the ratio for the coarse filtefs, for both

the TACE and UCD analyses. The horizontal profile of Br/Pb ratios for the
El Paso:data, Figure 33, éhbws_no partiCuIar pattern.between inéfeased'r |

distance from the roédway and the Br/Pb ratio, possibly due tolthe Qariation
in wind directions. The TACB and ﬁCD analyses do hot show theléame trends

for this case.

As can be seen from Figures 14 - 33, there are occasionally large .
differences between the TACB and UCD analyses. However, in general, the
agreement is within about 20 percent. In addition, the trends of-the coﬁcen—
tration profiles; both horizontal and.vertical, are:quite consistent for both

the TACB and UCD analyses.

Correlation Studies

This section of the report ﬁresents the results of correlation studies ~
between some of the elements reported in the data for the hivol‘filters;
SFU filters, and the Lundgren impactor strips and afterfilters. The éorrela—
tion coefficients between several eléments were calculated for all four
sites combined, aﬁd are 1isted in Tables 10 -~ 19. A summary of these results
are shown in Table 20. Some sites carriéd more weight in these calcuiations
simply because of the greater number of filters of a barticular type fun at
that sife, These coefficients will, however, give a geneéeral ideé of the
;elatiohship’between the elements. The correlation coefficients were calculated
only fqrvthose cases where bbth elements weré preseﬁt in measurable quantities
on a filfer. This may have given undue weighting to some particular site..
However, since the minimum sensitivity changed from element to element.and
filter to filter, there is no adequate method to modify the calculations to

take the minimum sensitivity of an element into account. This problem is
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Ca

Fe

Si

Ti
Br
Ccl

Pb

Zn

- Ca

Fe

Si
Ti

. Br

Cc1
Pb

Zn 

Table 10. Correlation Coefficients férvHivol Filters -

o s e i e - - s - e e

0.76 Ca

0.67 0.55 Fe

0.77 0.59 0.85 K

0.77 0.15 0.56 0.65 Si

1.00 0.18 0.79 0.66 0.60 Ti

0.99 0.44 -0.49 0.32 0.04 0.35 Br

0.72 0.51 0.53 0.39 0.12 0.37 0.75 Cl

1.00 0.56 0.57 0.44 0.12 0.40 0.96 0.75 Pb

0.73 0.10. 0.38 0.45 0.79 0.00 0.02 0.09 0.06' 8

- 0.15 0.22 0.31 0.36 0.26 0.45 0.33 ©0.52  0.26

x ,
Only 5 occurances of Al on hivol filters.

Table 11. Correlation Coéfficients for Coarse (8 um)
SFU Filters (TACB Analyses) N

Al
0.97 Ca

0.97 0.97 Fe

0.97 0.98 0.99 K

0.96° 0.97 0.98 0.97 Si
96 |
0.98" 0.99 0.99 0.99 0.96" Ti
* * * * .
0.89° 0.12 0.27 0.85° 0.89 0.75  Br
_ _ .
0.14% 0.97 0.24 0.25 0.10 -0.04 0.71" ¢l
0.92% 0.51 0.5 0.91 0.91 0.89" 0.96  0.23  Pb

*  *  *F  *

0.85 0.68 0.71 0.87 0.8 0.8 0.84 0.15 0.91 S
0.65° 0.62 0.8 0.82 0.75 0.80 0.87 0.98 0.8 0.75

. » o - .
“Less than 20 cases observed out of a total of 130 filters.
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Ca
Fe

Si
Ti
Br
Ccl
Pb

Zn-

Ca
Fe

Si
Ti
Br
Cl
Pb

Zn

*
Al

- 0.01

0.74
0.99
0.79
1.00
0.11
0.83
-0.18
0.80
1.00

Al
0.53
0.68

0.59

0.73
0.41
0.40
0.38

*
0.40

0.53

Tablé 12. Correlation Coefficients for Fine (0.4 um)

Ca

0.93

0.86

0.97

0.93
0.60
0.25
0.56
0.57
0.19

Fe

0.94

0.95
0.95
0.73
0.39
0.68

0.64

0.93

SFU Filters (TACB Analyses)

K
0.96
0.98
0.86
0.55
0.80
0.34

0.60.

Si
0.97
0.69
0.34
0.63
0.62
0.93

T4
*
-0.68 Br
0.54" 0.8 cl
0.52" 0.94 0.76
0.73  0.61 0.55
*
0.95° 0.25 0.87

Pb

0.54
0.17

0.34  Zn

Jed

* . v
Less than 20 cases. observed out of a total of 131 filters.

Table 13. Correlation Coefficients for Coarse (8.0 um)

Ca
0.72
0.34
0.68

0.47

0.86
0.07
0.70
-0.09
0.69

Fe
0.59

0.67

0.26
0.87
0.29
0.75
0.22
0.78

SFU Filters (UCD Analyses)

K
0.47

10.85

0.88
0.69
0.72
0.67
0.74

Si
0.76
0.81
0.26
0.64

-0.19
0.67

Ti

- Br

0.54 0.62 Cl
0.65° 0.99 0.51
0.44 0.51" 0.47
-1.0°  0.80 0.43

Pb
-0.18
0.82

S
*
0.11 Zn .

* . :
Less than 10 cases observed out of a total of 100 filters.
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Table 14.

- Ca

Fe

Si
Ti
Br
Cc1

" Pb

Zn

ca

Fe

si
TL

Br
Ccl
Pb

Zn

‘Al

0.62
1.0
0.93
0.95

0.76 .

0.77
0.73
0.02

Ca
0.60
0.54
9.72
0.43

0.79

0.31
0.43
0.31
0.11

Fe
0.67
0.79
0.69
0.75
0.27
OfSO

0.72

0.13

- K

0.75
0.80
0.27
0.74
0.43
0.66
0.54

Si
0.37
0.24

0.33
- 0.26

0.68
0.49

Ti
*
-1.0 Br
*
0.70 0.50
0.73 0.97
- 0.66 -0.04
. K] :
.0.00 0.44

cl
0.43
0.26
0.68

C@rrelafionJCoefficient.for Fine (0.4 um)
'SFU Filters (UCD Analyses)

m
0.37 S
0.25 0.62 Zn

* . . : i
Less than 10 cases observed out of a total of 100 filters.

Table 15.
of the Lundgren Impactor (UCD Analyses)

Ca
0.80
0.61
0.71

-0.28
0.32
0.32*
0.54

0.37

Fe
0.91 K ‘
0.95 0.97  Si
0.17 0.47 0.34  Ti
0.05 -0.07 =0.01 =0.65  Br
* ’ * %* *
0.19° 0.28" 0.11 _0.27 -
0.62 0.34 0.46 -0.36 0.62
*
0.49 0.21 0.26 -0.16 0.23

i
oL

Correlation Coefficients for the First Stage

0.84 - Zn

% ' -
Less than 10 cases observed out of a total of 28 filters.
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Ca
Fe

S1
i
Br
c1
Pb

Zn

Ca

Fe

Si
Ti
Br
Ccl
Pb

Zn

Al
0.91
0.91

-0.17
0.50
0.89

~0.95
0.0
-0.56

0.0

Table 16. Correlation Coefficients for the Second Stage

Ca
0.74
0.48
0.68
0.08
0.53
0.65
0.65

0.15

. Fe
0.84
0.96
0.15
0.09
0.20
0.45

0.04

of the Lundgren Impactor (UCD Analyses)

0.88
0.18
-0.31
~0.63
0.08

-0.34

8i
0.09
0.04
£0.04
0.33

0.08

Ti
-0.06 Br

0.34 0.85 cC1
-0.08 0.75 0.36

* * *
“0.19 0.35 0.0

Pb

0.37  ZIn

. .
Less than 10 cases-observed out of a total of 28 cases.

Table 17.

Ca
0.72
-0.45
0.78
—Ot3l
0.56
ok
0.06
0.71
%
-1.0
*
0.81

of the Lundgren Impactor (UCD Analyses)

Fe

-0.13

0.43
*

-0.36

0.53
. %

0.63

0.60

%

1.0
*

0.32

K
~0.63

* *
0.87 -0.87

-0.39

Si

0.14

Ti
*
-1.0 Br

Lk K * *
0.56 -0.58 0.0 0.11 Cl
ko * *
-0.42 . 0.37 -0.27 0.90 0.17

%
0.0

*
-—- 0.0 -

% * % *
-0.96 0.96 0.0 -0.33 -

Correlation Coefficients for the Third Stage

Pb

*. : .
Less than 10 cases observed out of a total of 28 cases.
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Table 18. Correlation Coefficients for the Fourth Stage

‘of the Lundgren Impactor (UCD Analyses)

Ca
Fe

Si

Ti
Br
Cl1
Pb

Zn

Ca
Fe

Si
Ti
Br
cl
Pb

Zn

Fe
0.52
0.34

-0.41
0.50

* .
-0.53

0.51
0.44
0.39

K
-0.31
%k
-0.25
0.11
k3
0.25
0.38
0.64
-0.33

Si

%
0.00 Ti
0.25 -0.41 Br
%k * % .
0.00 0.00 —Q.33
0.03 - 0.17 . 0.82
%
-0.01 0.33 - 0.53
%
0.94 -0.34 0.43

Cl
0.08

0.76

Pb

0.63 S
-0.00 -0.20

% ’ '
Less than 10 cases observed out of a total of 28 cases.

Table 19. Correlation Coefficients for Lundgren

A"
~0.67 Ca
0.41  0.49
0.0 -0.04
—  0.84
21.0  -0.20
0.0  0.55
- ~0.60
-1.0  0.33
0.41 -0.00
-— 0.85
AL
0.0*" Ca
—~  0.89
—  0.79
-— 0.74
-~ -0.89
—  0.66
-— 0.20
—  0.48
——  0.24
-—  0.93

Fe
0.86
0.57

-0.41
0.82
-0.29
0.72

0.82

K
0.57
~0.29
0.36
0.06
0.41
-0.10
0.51

s1
~0.64
0.45
0.84
0.38
0.24
0.82

T1i
. *
-0.99

*
0.46

*
~0.68

" Afterfilters (UCD Analyses)

Br
0.44
0.99
0.05
0.70

c1
0.40
-0.26

L 0.44

Pb |
0.11 s

0.56 0.23

. ,
- Less than 5 cases were observed out of a total of 65 cases.
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Table 20. Summary of Cotrrelation Coefficients

Lundgren Impactor

;Statkéd;FiIter

: Units Hivol
Stage 1| Stage 2| Stage 3| Stage 4 Afteréé%::: 8.0 ym| 0.4 um
» V o _|Analyses g
Fe/Ca 0.80 0,74 0.72 0.49 0.91] 0.89 0.97 0.93 0.55
Te/K 0.91 0.84 -0.13 0.52 0.94 v0.86 ] 0.99 0.94 0.85
Fe/Si 0.95 -0.96 0.43 0.34 0.88| 0.57 0.98 0.95 0f56
K/si 0.97 0.88 -0.63 -0.31 0.92¢ 0.57 0.97 0.96 170.65
ca/si | 0.71 0.68 | 0.78 0.84 | 0.98] 0.74 | 0.97 | 0.97 | 0.15
7n/Pb | 0.84 | 0.37 | 0.63° | 0.0 | 0.64/ 0.56 | 0.8 | 0.17 | 0.52
zn/si | 0.26 | 0.08 | 0.96" | 0.94 | 0.92] 0.82 | 0.75 | 0.93 | 0.36
' *
Zn/Fe 0.49 0.04 0.32 0.39 0.94| 0.82 0.84 0.93 0.22
- ; : , * :
Pb/Br 0.62 0.75 0.90 0.82 0.96 0.99 0.96 0.94 0.96

% .
Less than 5 cases observed in Data

%k

N ,
Correlation coefficients determined only

when both elements of a pair were detected.

Fekk '
All other analyses done by TACB.
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illustrated by the bromine to. lead relationship. On the average, approximately

' three.times more lead will be found on a filter vthan,_lggg_,nggg,mpuqt the ratio

. depends on the filter type,'the location in relation to the roadway, and the

wind direction. Although there is more lead than bromine on the filters, the
XRF system is approximately twice as sensitive to bfomine as it is to lead,

while the.PIXE system is almost 9 times more sensitive to bromine than to lead.

.The complex interplay betweeh these relationships is very difficult to take

into consideration in calculating the correlation coefficients where both
elements were not found in detectable amounts on a filter.

Table 20 shows the correlation coefficients are larger for both the

coarse and fine Nuclepore filters than for the hivol Whatman 41 filters.

Part of this differemce is attributed to the fact that the hivol filters

capture larger particles than the stacked filter units and that there ‘is

fines penetration through the Whatman filters. The Lundgren impactor stage

4 and the afterfilter capture partiéles in the same size fange as the 0.4 um
SFU filters do. All of the eiement pairs from the Lundgren afterfilters

and fine SFU filters listed in Table 20 show high correlation coefficients
with tﬁe exception qf the zincband_lead pair. The correlation coefficiénts
found for'the Luﬁdgren impactor show that the probability of a direct

correlation between any two elements changes as the particle sizes change.

" An example of 'this can be seen with the lead-brominé pair. As the particles

captured by the Lundgren Impactors gét smaller the correlation coefficients
get larger. From this trend, one would expect to find a larger correlation

coefficient for the fine 0.4 um filter than for the coarse SFU filter. This

was not found, but the hivol lead to bromine correlation coefficient is also

close to one. This indicates that bromine and lead were correlated in all the

particulate sampling. This was expected since bromine and lead particulates
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come from automotive exhaust.

.. __ . Good correlations were also anticipated between several of the primarily

soil derived elements (i.e., Al, Si, K, Ca, Ti,'Fe) which generally dominate
the larger particle size ranges (Cahill, ét al., 1979; Baum an& Pifter, 1976).
Several elements (i.e., Fe, Al,FS, K, Zn) ﬁay be contributed by either soil
or automotive sourdes. From the tabiesvof correlation poeffigients if can be
seen that the soil'related elements captured by the coarse (8.0_uﬁ) SFU.filters
~are highly correlated. The correlation coefficients between these soil related
elements on the fine (0.4 um) SFU filters indicate they are still probably |
Arelétedrin the smaller'ﬁarticle sizes but not as closely relétea as émbng the
iarger sizes. Only two soil related element pairé, iron-potassium and iroh—
titanium, show correlatidﬁ;coefficiénts above 0,75 for the hivol filter data.
One possible explanation fqr fhe improved correlations when the pa;ticulates
are sized,is that particulates of one size céuld originate from the same
source. This causes the composition of one particle size to remain essentially
constant with the samg elemental relationships. This reasoning would apply to
both the SFU filters and the Lundgren Impactors which show better elemental
correlations than the hivol which captures a large range of particle sizes.

The ratios between some of the eleﬁents that indicated correlations were _ﬁ
calculated and are compared on a sité by site basis for the hivol and the fine
SFU filters, Tables 21 and 22. 1In Tables 23 and 24 these elemental ratioé are
preéented for comparison betwéén the hivol and the SFU filters frdﬁ one of the
Dallas sites and the San Antonio site. The bromine to lead ratios'are approx-
imately constant from site to site and have small standard deviations.
Although the correlation coefficients for many of the element pairs analyzed
from the fine SFU filters and the iron-titanium and iron-potassium pairs from

the hivol filters indicated strong correlations, the means of the ratios vary
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Table 21.

Element Ratios from Hiv01 DataA

— —at Different Sites (TACB Analyses) - -

" Dallas

Dallas

San Antonio

95

sare IH45 at Forest Avenue gIHBOVat Motley Drive| Loop 410 at M111tary Highway
, R Standard o Standard * Standard
RatiOs N | Mean Deviation N | Mean| Deviation N Mean Deviation
Ti/Fe | 36| 0.10} 0.03 7 0;15‘ -0.04 18- 0.13 '0.03
'Ti)si 30| 0.05| 0.02 7| 0.03| 0.01 16 0.08 1 0.03
Ca/si 39 2.31|  1.32 30| 0.89 0.21 18 8,49k 2.23
Fe/si | 35| 0.51| 0.25 28| 0.19| 0.08 - 18 0.59 0.14
K/51i 35 0.20{ 0.09 27| 0.11]  0.06 18 0.36 0.10
K/Fe | 45| 0.46]  0.17 27 ,0;62' | 0.24 23 0.63 0.15
Pb/Si | 29| 0.72 0.53 18 0.34 0.40 18 1.29 0.51
Br/Pb | 42| 0.44] 0.10 12| 0.49|  0.08 | 22 0.45 0.05
Fe/Pb | 34| 0.96/ 0.55 181 0.97 0.60 23 0:46 0.16
K/Pb 33| 0.41| 0.31 19| 0.48] 0.27 23 0.29 0.13
cl/Pb | 40| 0.64] 0.28 18] 0.94| 0,72 23 0.49 0.17
S/Pb. 33| 1.35| 1.40 20| 2.86 1.49 17 0.68 .56
Br/cl | 39| 0.86| 0.51 10f 1.12| 0.79 | 22 112 0.72
‘Br/Fe | 33| 0.59 0.35 11} 1.60 1.99 22 1.49 2.36
c1/s 421 0.75{ 0.62 | 27 0.487 0.44 17 1.00 0.56

*N: Number of filtérs where both elements were detected




Table 22. Element Ratios From Fine (0.4 ym)

SFU Filters at Different Sites (TACB Analyses)

96

Site Dallas - 8an Antonio El Paso
TH30 at Motley Drive| Loop 410 at Military Highway| IH10 at Luna Street
* Standard * Standard * Standard
Ratios N | Mean| Deviationj N Mean Deyiation N | Mean| Deviation
Ti/Fe- 2| 0.30f 0.40 -— - - 12 0.16| 0.04
Ti/si | 2| 0.04| 0.0L - - - 10{ 0.01{  0.005
ca/si | 11| 0.56{ 0.16 | 22 1.18 2.67- | 19| 0.84| 0.19
‘Fe/si | 10| 0.13| 0.04 8 0.27 0.31 19| 0.10} 0.03
K/Si 8{ 0.09 0.02 4 0.38 0.42 18 0;19 0.13
K/Fe | 8] 0.70| 0.21 4 0.81 0.38 | 23| 1.62| 1.16
pb/si | 3| 0.11| 0.02 23 1.70 1.08 | 13| 0.30| 0.18
Br/Pb 1| 0.56 - 59 0.43 0.09 19{ 0.50| ~ 0.13
Fe/Pb | 3| 1.25 0.3 15 0.11 0.06 19| 0.49| 0.29
K/Pb 3{ 0.84| 0.10 7 0.18 0.13 18| 0.67| 0.05
c1/Pb 3| 2.26] 0.78 27 0.42 © 0.39 13| 1.06 0.44
$/Pb 4| 7.34] 2.59 51 3.07 1.44 19| 4.16| 1.47
Br/Cl 1| 0.17 - 27 | 1.92 1.39 15| 0.72| 0.66
Br/Fe | ~-| -- - 15 5.11 2.92 21| 1.23| 0.70
c1/s 16| 0.52] 0.52 27 0.16 0.11 17| 0.29} 0.21
*N: Number of filters where both elements were detected.




Tablé 23. Element Ratios From Different Filters,

Dallas Site: IH30 at Motley Drive (TACB_Analyses)

Hivol Filter Coarse (8.0 um) SEﬁ Filter| Fine (0.4 um) SFU Filter
o Standard : '¥. 3 .: Standard & Standard
‘Elements N#* Mean Devia;ion 7 N |  Mean Deviation| N Mean Deviation
Ti/Fe 7| 0.15|  0.04 - - - 2 | 0.3 | 0.04
Ti/st | 7| 0.03] 0.01 - — — 2 | 0.04 | o.01
ca/si | 30| 0.89| 0.21 2 | o0.55 0.00 | 11 |0.56 | o0.16
Fe/Si 28| 0.19 0.08 2 0.16 0.04 10 | 0.13 0.04
R/Si 27| 0.11] 0.06 1 0.10 - 8. 0.09 [ 0.02
K/Fe 27| 0.62] 0.24 1 0.83 - 8 | 0.70 0.21
Pb/si | 18| 0.34| 0.40 - - - "3 }o.11 |  0.02
Br/Pb 12| 0.49| 0.08 - - -- 11{0.56 -
Fe/Pb | 18| 0.97| 0.60 - “n am 3| 1.25| 0.3
K/Pb 19| 0.48|  0.27 - - - 3| 0.8 | o0.10
c1/pb | 18] 0.94] 0.72 - - — 3{2.26 | 0.78
S/Pb 20| 2.86| 1.49 - - - 4| 7.3 2.59
sr/cl | 10| 1.12]  0.79 - - — 14{0.17 —
Br/Fe 11 '1.66 - 71.99 - — - S —
©c1/s 27| 0.8 o0.46 | - - . 16 | 0.52 | 0.52

x .
N: Number of filters where both elements were detected.
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Table 24. Element Ratios from Different Filtérs, San Antonio

Site: Loop 410 at Military Highway (TACB Analyses)

98

Hivol Filter Coarse (8.6 um) SFU Filter| Fine (0.4 m}_SFU Filter

_ " Standard '_* 7 7 Stahdard * ' Standard

Ratios| N | Mean Deviation ‘N Mean Deviation| N | Mean Deviation:

Ti/Fe | 18] 0.13| 0.03 | = | -- - | - -

Ti/si | 16| 0.08] 0.03 | -- - — N -

ca/si | 18| 8.49| 2.23 58 | 1.62 0.53 22 | 1.18 »2;67

Fe/Si | 18| 0.59| 0.14 58 | 0.13 0.03 8 | 0.27 0.31

k/si | 18] 0.36] 0.10 32 | 0.07 0.02 4] 0.38 | o0.42 )

k/Fe | 23| 0.63] 0.15 32 | 0.59 0.16 4 0.81 | o0.38
Pb/si | 18{ 1.29] 0.51 23 | 0.15 0.09 23 | 1.70 1.08

Br/Pb | 22| 0.45| 0.05 1 0.41 0.11 59 | 0.43 | 0.09

Fe/Pb | 23| 0.46| 0.16 | 23| 1.0 0.48 15 | 0.11 | 0.06

K/pb | 23| 0.29| 0.13 18 | 0.68 0.35 7 | 0.18 0.13

c1/pb | 23| 0.49| 0.17 23 | 1.87 1.22 27 | 0.42 | .0.39

s/pb | 17| 0.68] 0.56 17 | 1.28 0.59 51 | 3.07 1.44

Br/cl | 22| 1.12| o0.72 | 12| 0.30 0.17 27 | 1.02 | 1.39

Br/Fe | 22| 1.49| 2.36 12 | 0.41 0.17 15 | 5.1 2.92

ci/s | 17| 1.00| 0.56 38 | 1.38 0.62 27 | 0.16 0.11

*N: Number of filters where both elements were detected.




from site to site and have large standard'deﬁiations.

Ccmparingmtheﬁe;emen£uxatiosmiound_onpihewdifferentﬁfilperétypgs. Tablés; 
23 and 24’,it is notéd that‘therbromine to lead ratiqs §ary only,i5>bercent
between the differenf particle sizes} However, é éompérison.of~the other
elementlratips found on thg différent filtér‘types indicate the element
ratios are different for different sized pérticles.

Cémbining the lead to bromine ratios for éne filter type from all the
sites yields a mean ratio of 0.45-i-0.14 for 73 observatiéné oh the hivol
- filters, 0.39 + 0.16 for 16 observations on the coarse SFU filﬁeré, and
0.45 % 0.&4 for 91 observations on the fine SFU filters. The bromine ;dn—
centrations were plotted versus the lead concentrations for the three filter
types and a least squares line was fitted to the points. TheSe‘plots-éfe
~ shown_ in Figures 34 - 36. These results differ somewhat from the usually
accepted bromine to lead ratio of 0.37 for freshraﬁtomotive exhaust emitted
by vehicles burningrleaded'gasoline and 0.17 for aged aerésols (Cahill, et. al.

1979; Baum and Pitter, 1976).
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Figure 34. Bromine vs. Léad Concentration for Hivol Filters

© | observation

v 2 observations
® 3 observations
& 4 observations

o o)
o . o
o)
v o]
e o)
®© ©o0 -6 o0
54
o) © \
o} o} o]
o0 v a c)
vow o0
© &6 o0 o0
o)
I | ] - I 1
05 10 1.5 20 25 3.0

LEAD CONCENTRATION ( ug/m3)




10T

mo)
N
O

BROMINE CONCENTRATION (ug/

o

o

Figure 35. Bromine .vsf. Lead Concentration for Coarse (80 pm)SFU Filter
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Figure 36. Bromine vs. Leod Concentration ‘for Fine (04 pum) SFU_Filter.
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'Comparisdn.bf Stacked Filter Units and High Volume Sémplefs:

mfwvmwmu;JﬁmuJﬁglhiswseqtionudiSQusseswthe;teproducibilitymoﬁwthe;SEU*andmhivolmdataﬂbyWWMwyw»ff;wp‘

comparing data from side-by-side operation of the units. Four stacked filter
units were run side-by;side on twordifferentjdays, September 28, 1977 and
Septemﬁer 29, 1977, both in'San Antonio. The four SFU's were,sef up next to
the sampling tower'aﬁ station 3, 32 feet ffom_and in a line parallel to the
access road. They were.plaéed 14.5 feet, 18 feet, 22 feet, and 35 feet west
of the sampling tower andridentified as station§>3a‘— 3d, respeétively.

Tables 25 and 26 shpw thé data collected frém the two days of side-by-
side operation of the SFﬁ's as analyzed by the TACB. Therdifference.iﬁ fhe data
frém the four. filter units is.small'and in the expected range of dissimilarities
caused by particle capture anomaiies, particle losses in hahdling,‘andApossible
'differenéés in the XRF analyses. The largest differeﬁces between the collateral
unit analyses are seen among the coarse filter data. On September 28, 1977
the coarse filter of SFU 3b showed a higher TSP conéentratibnvthan did its
neighboréé Tﬁe calcium and silicon concentrations found by the coarse filter
on unit 35 also show higher concentrations indicating more dust, high in
calcium'and.silicon,-waé capturéd by SFU 3b than the other neighboring units.
However, the calcium to,siliéon ;atio remains gonstant for all four of the
units. On September 29, 1977 the TSP, calcium, and silicén concentrations
collected on -the COérse filter of SFU 3a are higher when compared to the other
filtérs, but again-tﬁe calcium to silicon ratios femain the same for the four
units run side-by-side on that day.

The total suspended particulate concentrations show the largest variations
among the coarse pérticles captured by the 8.0 um filter. For the September
28,A1977 data, the standard deviation is 18.3 percent of the mean TSP concen-

‘tration among the coarse particulates and 27.5 percent of the mean TSP con-
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Table 25. Data from Side-by-Side Operation of Four Stacked
Filter Units on September 28, 1977 (TACB Analyses)

—--San-Antonio, Loop 410 at Military Highway. ... . . .

8.0 ym Pore Size Nuclépore Filter

Concentration (ug/ms)
" Station 3a 3b 3¢ 3d
Element
Ca 6.5 10.8 6.2 8.2
K 0.2 0.5 0.2 0.3
C1 0.9 1.6 1.0 0.9
S 0.7 0.8 0.8 0.8
Si 3.9 6.7 3.4 4.6
Fe 0.5 0.8 0.5 0.6
Pb 0.3 0.3 0.0 0.0
Br 0.0 0.1 0.0 0.0
Al 1.5 2.2 0.0 0.0 -
Zn 0.0 0.0 0.0 0.0
TSP" 44 .6 70.6 48.4 53.3
0.4 ym Pore Size Nuclepore Filter
- 3
Concentration (ug/m”)
Station | 3a | 3b |  3c 3d
Element
Ca 1.1 1.5 1.1 1.0
K 0.0 0.0 0.1 0.0
cl - 1.1 1.0 1.3 1.0 -
S " 3.8 3.8 3.8 3.6
Si 1.1 1.3 1.0 0.9
Fe 0.0 0.0 0.4 0.0
Pb 1.9 1.7 1.8 1.6
Br 1.1 0.9 1.0 0.9
Al 3.1 3.0 2.4 2.8
As 0.0 0.0 0.2 0.0
TSP" 23.2 20.7 20.3 22.7

*
TSP: Total Suspended Particulates
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Table 26. Data from Side-by-Side Operation of Four Stacked N
Filter Units on September 29, 1977 (TACB Analyses) -
San Antonio, Loop 410 at Military Highway

2

8.0 umvPofe_Siie Nuclepore Filter

Cohdeﬁtration (ug/mB)

Station 3a - 3b © 3e 3d

Element
Ca 7.5

K 0.3

Cl 1.1
-Si - 3.6

. Fe 0.5
*

TSP - 61.5

0.4 pym Pore Size Nuclepore Filter

_FConcentration‘(ug/m3)
- Station | 3a 3b 3 | 3d
Element

Ca 1.5 1.0 0.9 1.1

c1 1.3 1.3 1.1 1.1

'S 4.4 4,2 3.9 4.4

Si 1.5 0.0 0.8 1.0

. Pb 1.7 1.7 - 1.6 1.7 |
Br 1.0 0.9 0.9 1.0 ‘
Al 4.7 3.5 0.0 3.5

sp” 23.7 26.2 29.1 27.5

*.
TSP: Total Suspended Particulates
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“centration on September 29, 1977. Among the fine particulates, the standard

deviations are 5.5 percent of the mean TSP concentration on September 28, and

7.5 percent of the mean TSP concentration onVSepfember 29, 1977. Wﬁen the
TSP 16adings are totaled from both the coarse and fine filters the standard
deviations are 12 and 14 percent of fhe_mean total TSP concent:ations.én
September 28 and September 29,‘respectively. |

vOther deviations seen among the &ata collected from the collaterél units
are (a) aluminum loadings found oﬁ some filters but not on the same filter
stage of.ﬁeighboring units and (b) no detection of silicon on the fine filter
bf SFU- 3c on September 29, 1977. ZTheée differences may be due to either
analysis or particle collection discrepancies.

Three high volume air sampiers were run side-by-side on September 29; 1977
at station 10 set in a line parallel to the road, 202 feet from the road edge.
They were set up on the east side of towef 10 at distances, 0, 9, and 17 feet
from the tower énd indentified as stations 10a - 10c, respectively. The
hivol at station 10b was placed with its face perpendicular to the road, while
the hivols at stations 10a aﬁd 10é were faced parallel to the roadway (i.e. the
hivols parallel to the roéd had the 10" sides of their filters paralleling the
road) . The hivol at‘stétion 10a was shutdown because of fiow flﬁctuations; but
the other‘fwo hivol units ran for 6.5 hours. The data from these two units is
presented in Table 27. The data show close agreement among all the elemental
concentfations and the difference in TSP cbncentrations found by the two units
is ten percent. This agreement was not expected, since hivol results are de~
pendent upon orientation with respect to wind directions.

A comparison was made between the SFU and hivol resulté for the times
when the two type samplers were located close to each other. Table 28 presents

the means and standard deviations of the SFU and hivol filter loading ratios
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Table 27, Data fr

om Side—by-Side Operatlon of Two Hivol A1r

Samplers on September 29, 1977 (TACB Analyses)

San Anto

nio, Loop 4107§§/Mllitary Highway

‘Concentration (ug/m3)_:
Station 10b , - 10c
Element _ ,
Comi 0.1 0.1
Ca 9.8 | 11.5
K 0.4 0.5
c1 0.9 0.9
Si 1.8 ] 1.4
Zn 0.1 0.1
Cu 0.1 0.2
 Fe 0.8 0.8
Pb 1.2 | 1.4
Br 0.6 0.6
TSP 81.5 ©90.5
*TSP: Total Suspended Particulates
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Table 28. Comparison of SFU and HiVol_Loadingé

e R TR e 3.
Ratio: (Total SFU Loading, ug/m”)/(Hivel Loading, ug/msy”

: * Standard
Element N Mean Deviation
Ca 20 0.71 0.53

Fe 17 0.84 0.6l
K 12 1.21 0.93
Si 14 3.86 2,72
Br 15 1.15 0.31
¢l 19 2.52 3.42
Pb 17 1.33 0.53
S. 17 6.24 2.51
Zn 3 1.67 1.15

*
N:

Number of Comparisons
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-along with the number of comparisons. All of the SFU - hivol comparisons

s

were made at the second sitéwipng}lag (;ﬁ}gkggiyép}ey Drive)iand.the San

Antonio site (Loop 410 at Military Highwéy); The ratios in Table 28 fepresent
the total SFU loadiﬁgs'divided By the hivol loadings. - These rétios wefe cal-
éulated'when the same element was cbllécted by-both of the samplihg devices.

' Calciuﬁ and iron are the only elements showing more ioadiﬁg on the hivol
filters than the SFU filters. This is an indicatibn that the particles con-
taining iron and calcium ére generally largef than the partigleé_captu?ed by
the SFU filters. At é windspeed of 2 km/hr.thé SFU has a'cutpoiﬁﬁJof 16.1 ﬁm
and a 7.1 pm cutpoint at 8 km/hr (McFarland, 1979).. Suspended particulates
larger than the cﬁtpoint fot‘thelsFU‘aréAéaptufed by the hivols; since‘the
hivols have no distinct cﬁtpoiht and may capture sand grains up tq 1000 um
and even larger objects, such as grasshéppers. The elements,other than calcium
and iron show ratios greater than one. Tﬁis indicates particles composed of
these elements are small endugh to penétrate the Whatman 41 filter paper used
in the hivol samplers.

Accordiﬁg fo Cahill (1978),'the'Whatman 41 filter paper has a 25 pércent
fine léadjpenetration relative to 0.4 um pore size Nuclepore filter paper. |
To corfect the déta for this fine_leéd penetration, 25 percent of the lead
ioading found by the 0,4 um Nuclepore filter Waé added to the lead loaAing
from the hivol filter. A new ratio_was then calculated b& dividing the total
SFU lead_loading_by_the hivol lead-loading corrected by the ébovermentioned‘>
procéss; This ratio was found‘to be 0.98 * O.35>which stronéiy confirms the
25 perceﬁt fine lead penetration.

The ratios of the SFU to hivol total suspended particulate loadings (TSP)
are shown in Table 29 along with the dates and stations that identify the

neighboring samplers. The mean value of the ratios is 0.622 * 0.103, excluding
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“Table 29.

Comparison of SFU and Hivol TSP Loadings

TSP Concentration (ug/m3)

Hivol Stacked Filter Unit | )
Station -8.0 um| 0.4 um (Total TSP Concentration, ug/mi)/
Date Number Filter| Filter| Total| (Hivol TSP Concentration, ug/m”)
: : - ] K ’ ‘
8-3-77 | 7 68.4( NW, NW,, - —
8-4-77 5 | 165.5| wW NW - =k
8-10-77 -2 21.4 8.2 18.8 27.0 1.26
8-10-77 5 51.5 17.0 19.4 36.4 0.707
8-10-77 10 25.2] 17.9 | 21.1 39.0 1.55%%*
9-28-77 3 135.8| 44.6 23.2 67.8 0.499
9-29-77 3 95.1} 42.6 26.6 69.2 - 0.728
10-5-77 5 93.9) 34.5 23.6 58.1 0.619
10-6-77 1 55.81 .20.2 21.1 41.3 0.740
10-6-77 5 69.81 25.5 23.2 48.71 0.698
10-6-77 9 67.2| 95.2 | 25.7 | 120.9 1,80%****
10-7-77 1 120.5| 34.6 '32.5 67.1 0.557
10-7-77 5 104.3) 37.2 33.8 71.0 - 0.681
10-7-77 9 85.61 33.4 44.0 77 .4 0.904
10-18-77 1 76.6| 35.8 23.8 59.6 0.778
10-18-77 5 90.9| 36.7 18.9 55.6 0.612
10-18-77 9 86.9| 31.9 Nw* - -
10-19-77 1 82.71 20.3 30.4 50.7 0.613
10-19-77 9 86.2) 30.7 17.6 48.3 0.560
10-20-77 | 1 85.5( 29.1 20.1 49.2§ 0.575
Mean: - 0.622
Standard Deviation: 0.103
. ,
NW: Filter was not welghed

SFU unit was attached to elevated Hivol cau31ng air flows on both unlts
Not used in calculation of mean and standard deviation.

“to be questlonable.

ik

khhkk

Not used in calculation of mean and standard deviation.

An equipment truck drove within a few feet of the sampling devices stlrrlng

up dust.
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the threeidatavsets idenﬁified in the table. The standard deviation of 17

ot percent -of the mean value indicates there may be a relationship between the

TSP loadings of the two. samplers; even though the hivols cépture larger sized
particles than the SFU's and the SFU's captufe,fine particles that. pass through

the hivol filters.

Road Vacuuming Oﬁgrations

The par;iculates on a road surface coﬁé from rubber tires, taiipipe
emissions, atmospheric fallout, spills from loads and undercérriages, anti-
skid materialé, and roadwayrerosion. Resuépeﬁded méterial is'thoﬁght-to
build up to a constant level within five days after a rainfall after which
there is a balancé between the sources of particulates and fﬁe amount being
removed. Therremoval processes include weathering éf the particuléte ihtd
the rdadway surface, resuspénsion ﬁrocesses as a result of moviﬁgrvehicles,
and washing by rainfail} |

As a part of Project 528 a small section of the roadway surface at each
site was vacuuﬁed in order to find out what elements were on the roadﬁéy..
A standard high volume sampler with a cycloné freseparator to remévé gravel
and other large particles was used. A suitable length of clear>plastic tubing
was attached to the inlet o}'the cyclone preseparator. The intake fitting

from a small vacuum cleaner was attached to the other end of the tubing. In

order to define the area to be vacuumed on the roadway, two plywood cutouts

were prepared with square cutouts of four and nine sduare feet respectiveiy.
A strip of one~inch wide weather stripping consisting of spft polyurethane
foam was glued to the bottom surface of‘the cutout, so that ﬁhé hivol Qould
not pull in particlés from outside the defined area. |

A road maintenance crew from the Texas State Department.of Highways and

Public Transportation blocked off one lane of traffic for eéch road vacuuming
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operétion.‘ An outer lane was blocked off at one Dallasrsite;while an inner

lane was blocked off at the other Dallas and the San Antonio site;-‘In eth

case there were difficulties involvedrin shutting down the other lanes and
in obtaining electrical power at those lanes; A sample was collected at
the Ei Paso site, however, it was lost in transit to the TACB 1abora£ory.
The main difficulty in scﬁedulingvthe roadway Qacuuming operation was

coordinating the roadway maintenance crew to stop traffic during a weekday

" at least five days after a rainfall. This problem forced some of the road

vacuuming operations to be‘perfofmed after the two projects had already
stopped taking data at a site.

The data collected from the road vacuuming is presented in a table in
Appendix B. From this data, ratios between selected élements were calculated

and are presented in Table 30. It is interesting to note that the titanium

" to iron, bromine to lead, iron to copper, and silicon to copper ratios are

approximately constant from site to site. The Ti/Fe ratio calculated from
the hivol filter &ata, Table 21, is also essentiéliy constant for the three
different sites and in the same range as the ratios found from the vacuuming
data. This suggests thatAthe particles containing,ifoh and titanium caught

by the hivol filters come from the resuspension of roadway silt. The lead

" to bromine ratio found from the road vacuuming is quite different from the

ratio (~0.45) found on all the filters at all of the sites. The Br/Pb road
vacuuming ratios fall close to 0.17 which ié the accepted valﬁe of thiS'ratio
for aged aeresols (Cahill et al., 1976, Baum énd Pitter, 1976).

The calcium to silicon, calcium to iron, énd calcium to éoppefAratios are
much larger from the San Antonio site than the ratios from either of the Dallas
sites. This is evidence,of a cement plant in San Antonio, which was located

upwind of the sampling site. The larger Ca/Si ratib for San Antonio is also
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Table 30. Element Ratios from Road Vacuuming Data

. San Antonio,

Dailés,'i'

‘Dallas,

0.111

0.0458

_ ~ Eastbound Southbound | Westbound
Loop 410 at Military Highway| IH45 at Forest Avenue IH30 at Motley Drive
Inside Inside Inside Inside Qﬁtéide | Outside -
Location - Shoulder. Lane Shoulder Lane- _Shoulder | Lane
Element A
Ratio .
Ti/Fe 0.0712 10.0742 0.0636 0.0994- | 0.0781 | 0.0972
Ti/Si 0.0519 6[0472> 0.0636 0.114 1 0.0654 | 0.0942
T1/Pb 0.0859 0.100 0.202 — 0.278 | 0.491
Fe/Si 0.729 0.636 1.00 1.15 0.837 | 0.969
Fe/Cu 107 85.8 99.3 - s | -
Fe/Pb 1.20 1.35 3.18 — 3.57 5.06
Ca/si 12.7 13.2 4.90 5.37 4,68 5.27
Ca/Cu 1860 1780 486 - 642 -
Ca/Fe 17.4 20.78 4.89 .68 -5.59 5.43
K/si 0.194 0.164 0.207 467 0.233 0.343
K/Fe 0.265 0.258 0.207 407 0.279 | 0.354
‘si/cu 147 135 99.2 - 137 -
Br/Pb 0.135 0.149 0.133 — 0.163 0.201
K/Pb 0.319 0,347 0.659 - 0.994 | 1.79
Pb/Si 0.606 0.472 0.314 - 0.235 0.192
Br/Fe 0.113 0.0418 - 0.0400




seen in the hivol filtef data.

“w*mméwTheWireﬁwto¥leaduratieswshewwtheAééme~trend«aSMGheut%taﬁiumétofleadwmm
fatios; qhey are large ét the Dallas sites in comparison to the ratios at
thé,San Antonio site. _it wéé not surpriéingvté find these ratioé following
theVSame trend since the’Ti/Fe>ratio was constant for all the'siﬁes. The
higher iron and titanium content of the roadbed silt at the Dallaé sites is
probably due to a different topsoil and roadbed fill composition at the dif-
ferent sites. Dallas is loCated in the soil transition zone and its soil is
'1ikely to have a higher iron oxide content than the San Antonio soil. This
trend of large Fe/Pb’ratios at the Dallas sites can also be seen from the’
hivol filter data. In additiOn, the Ti/Si and the Fe/Si ratios from the
vacuuming data iﬁdicéte'the highway silt at Dailas has a high iron and

titanium content when compared to the San Antonio road silt.
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V'General.Discussion ofAExperimental Work and Results

S ,,,,,,_,,,A,,op;gmaf‘.;ﬁ,th.e‘_makj_oL-,.,diif.iculti_ésuj_n_,.the,u,e.xper.imentaL woxk_wasb.,..;g,erjztingr_;.; R HA .
h sufficieht-ﬁbwer to the various>ins£rdment locaticns.> The-hivél.samplefs
were the.major power drain. 1Thus,;in future experimental particuléte studies
involving a large number of samplers, special attention should be given. to
planning the power distribution system; | |
There were several sémple collection problems‘encoﬁntered during the study.

it was initially desired to sample with the SFU's for a two hour pefiod in
the morniné and a two‘hbﬁr'périod'in the afférnoon using a 5 1/min flow rate;
The filter loadings were insufficieﬁt for XﬁF analysis. A sampling periodrof.
C e 10 to 11 hdurs and a flow rate of 22 1/min were necessary to obtain good filter
loadings for analysis;' This long sampling period hindered the analysis and_
interpretation of the data since in eésentiailyrall cases the wind direction
would,swing'across the roadway from tﬁe predominant direction fdr a periqd of
two or more hours. vif the éampling time was reduced to no more than four
hours, the wind direction. swing acrossrthe roadway could be reduced to a
manageable level. | |

| One sampling problem arbse-in El Paso which was peculiar to that site.
At this-partiqular'site there Was'litple vegetation apd grass along the
roadway. Thus, when clean:filfers,were placed on the hivols in preparation
for a run, the wind would blow sand on the filters even though the units
were ﬁot.operating. _The filters woula become visibly dirty within a day.

There were seQeral anomalies in the experimental data. Invparticular,

for several cases the far upwind and downwind elemental and TSP concentrations
were above all of the other éoncentratibns cloéer to the roadway. vThese
findings were verified by both TACB and UCD in the cases where dual analyses

~occurred. No special circumstances were noted during these runs to warrant
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the higher far upwind and downwind’éoncentrations.‘

__In general, the contribution of the roadway to the ambient ‘ai'r total
suspeﬁded~partic1§ loading was less than abqut ld to 20 ug/m3 Basedion the
far upwind and far dowﬁﬁind sampling stations. These stations were usﬁally
about 200 ft from their respéctive road edge. There were severalréasés in
the data where the TSP concentration excéeded the Environmental Prdﬁeé;ion
Agency's maximum 24 hour allowable of 260 ug/m3. ‘Most of these cases were
from the sampling stations located next to the roédway. Only in one 6r two
cases was the 24 hour haximumvconcentration exceédea at the far upwind and
downwind stations. AThese cases occurred in E1 Paso and blowing‘éand,was

usually responsible.
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Coniparison of Results With Model Predictions

‘Introduction:

The comparison of data with the results of numerical predictive
dispersion models is limited in scope due fo two major difficulties:

1) the lack of any models for particﬁlate dispersion and 2)'the lack of

information on particulate emissions. An alternative to the use of a

particulaté dispersion model, however, is the application of models for

'dispersion of gaseous compounds to fine particulates by making the

assumption that the fine particulates behave ‘essentially as a gés. Four

of these models were used for comparison here.

Discussion of Models: -
CALINE-2 , |

This model is a,révision 6;.CALAIR, the original Californialline
source dispersion mo&ei. It is based on'thexwdrkvof Tﬁrner (1970) and
Rahéieri, et al. (1975). CALINE-2 employs a fixed box model together with
a Gaussian dispersion model. The box model is used torsimulate the initial
dispersion of poilutants caused by the mechanical turbulence resulting from
the moving vehicles. . The box model assumes the emissions are uniformly
distributed over the roadway and up:to a fixed height, termed a "mixing
1id." VIn an experimental program known as "Project Smoke" performed by
the California Division ofAHighways (1972), this lid was determined to

be about 12 feet above the roadway. The width of the box was determined to

be equal to the width of all the traffic 1anes.p1us the median plus a

distance of about ten feet on-both sides of the roadway. Three equations
are uged to predict the carbon monoxide concentrations for parallel,
oblique and cross winds.  The equations for the péréllel and cross wind

cases are based on the use of the continuous line source eéquation. The
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oblique case is treated as a trigonometricrrelatioﬁship‘of the other two.

wA~ealibraticnm£aCtorWisHnotﬁrequiredmerueaghQSLLg;*ho,ever, theﬁghe model

was validated with experimental data from California only.

HIWAY

The HIWAY model was developed. for the Enﬁironmental.Protection Agency
by Zimmerman and Thompson‘(1974); baéed on Turner's (1970) work., The cal-
culational procedure is centered around numerical intégration of the Gaussian
plume pﬁint source equation for a finite length. For Ceftain unstable and
neutral conditions, an equation of the form‘suggested,by.Bieyly and‘Hewsen
(1962) is used. From a comﬁutational viewpoint, this moﬂel involves a fair-
ly time-consuming numerical integration procedﬁre. Norsite calibrafion is

required.

AIRPOL-4

This model, developed by Carpenter and Clemena (1975), also uses the
Gaussian type of formulation. However, AIRPOL-4 is unique in that it uses
two Euclidean coordinate systems, mapping éhe roadway coordinate system onto
the receptor coordinate System} This transformation-allows the Gaussian
equation to be integrated over all roadway points contributing to the
pollution at a particular location. The values of the dispersion coefficients
are obtained from the Pasquill-Gifford curves, but the& are modified to
account for sampling time as a function of stability. Carpenter and Clemena
(1975)‘give two equations that greatly reduce the required computation time
for cases of nearly perpendicular or nearly parallel winds. No site calibra-

tion 1is necessary; hoﬁever, the model was validated from Virginia data only.

The TRAPS Models
The original TRAPS model was developed by Maldonado and Bullin (1977).

This model uses a combination of empirical fits and gradient type diffusion
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fqrmuias.‘ It was ﬁerified using experimental data from Virginia,vNo:th
—M~~M~<~w»»www~weardiiné;fTehnessee«aﬁdweali£érnia}~wDa%a~éélieeted%in;Texas_uﬁderwBrejegtm»ngfA4w
; 218 were not used in verifying either;the original modei or thé'TRAPS II -
and 52 models. The TRAPS II_model (folasek and“Builin, 1978) was developed .
from the origiﬁal TRAPS model by mgking two simplificationé thét greatly
ihcreasgd,the computational sPeed.vahe reSulfing quel is approximately
50% faster than the original model, and ten times faster than any. other
'highwéy.pollution dispersioﬁ model.v The otiginal model was improved. by
substituting a polynomial equation'for an iterative step\inAthe program.
In addition, the virtual origin, which will be discussed below, isbnow
- s calculated-ﬁy,direct iteration ratherrthan thé secént method used in the
original TRAPS model. |
. » - Ihe total source of a highway is not concentrated in a single, thin
' line, but rather is diffuséd from a large area,:with the original dispersion
taking place due to the mechanical turbula@ce of-the vehicles. The virtual
origin is the 1§catioﬂ of é’h&pothéticai line source that will produce a
'plume having tﬁe dispersion of the actual area source. In the TRAPS models,
~an empirical equation derived from‘dimensional and statistiéal analyses isl
used to calculate the roadedge cqncentration at a five foot height. The
result is then matched to the Gaussian plume by direct iteration. Maldonadé
(1976) originally usea the secant method to determine the virtual origin
distance.

The equation describing the downwind, off the road concentrations em-
ploys the power law wind profile. However, the log-law profile more éccuf
rately describes the velocity profil%}near the earth, since it accounts
for the site dependent friction veldcity and surface roughness factors that

’ the other does not. Therefdré, the log—law profiles was determined for

the site under the given conditions, and the power law profile fitted to
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the results through the use of a fourth degree polynomial equation. In

__.__.the original model, the power law profile was fitted to the log-law pro-

file through the use of an iterative procedure.

Application of Modelsf

All of the above ﬁodels'Were applied to two cases in order to com-

pare the shapes of the predicted concentration profiles for fine lead

at the 5 ft. level to the actual data. The two cases used are July 21
and August 11, 1977 at the Dallas at-grade site. |

The data values for finé lead concentrations are averége values for
the duration of the sampling peri;d, therefore the meteorologicai inputs
for the models were derived from the hourly averages for the particular
day. The run of July 21 was from 7:00 a.m. - 9:00 a.m. The meteorologicél
data are missing for the hour 8:00 a.m. - 9:00 a.m. on that date, there-

fore the 8:00 a.m. hourly average values were used. The run of AugﬁSt 11

lasted all day. During the last two hours the wind came from the north.

- However, this is one of the cases that the wind came from the north for

the shortest period of time and is therefore used here. Average values
for the meteorological data include the period 7:00 a.m. - 4:00 p.m.
The site and receptor parameters are consistent with the site

¢

description already given.

Inputs Peculiar to Models

In addition to the data above, each model, exceét CALINE-2, requires
some other inputs peculiar to the model. These inputs are:
 ATRPOL-4A ~ prediction interval (corresponds to run duration)
- source height ?O fegt)

- source length upwind and downwind (1 mile each direction)
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HIWAY - mixing layer height (5000 meters)

of lanes)
TRAPS II - reference height (26 feet)

- roughness height (0.4 feet)

Emission Factor and Manipulation of Model Outputs

 Since no current emission factor for fine lead was available, a total

emissioﬁ facto; of 100 gm/veh.mi. &asvused for all mbdels.'.Thé,ppediCted
fine lead concentrations were in ugm/m3 for the_CALIﬁE-Z_and ﬁIWAY models.
The AiRPOL—4A and TRAPS II models output‘cbncentration as ppm CO. These
values are convertedrtovugm/m‘3 by mqltiplying ppm CO by.1250.ugm/m3ppm co.
The Qalues of finé lead concentratioﬁ-résulting froﬁ the models

-wgfe adjusted by a multiplying constant, ¢, in order to gét them into the
range of the data and compare the profiles fo the data. A separate value
of ¢ was calculated fqr each model for each case. c is determined_by a

least squares routine as follows:

4

B’ L @y - ‘e[pb] )
ar” = § - 2[PB]p. ([Pb] . = c[Pb] .) = 0'
de 42 i mi p*
s e
c i—_z-l [Pb]mi/iél ot

where[Pb]mi is the measured concentration at receptor i, and [Pb]pi is
the model prediction for receptor i.  The values determined for c are

given in. Table 3.
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“TABLE 31

ROADWAY POLLUTANT DISPERSION

e ... MODEL ADJUSTMENT FACTORS

|  CALINE-2 HIWAY

Date |_. AIRPOL-4A | | TRAPS II
July 21 2.0724x107> | 2.6267x1070 | 5.6347x10"% | 1.3171x1073
;1.599_7310"3 | 2.0441x2073 | 6.2417x207% | 7.0325x107%

August 11

Discussion of Results:

Figures 37 and 38 display the adjusted 5 ft. fine

lead concentration

profile and the data values. It is easily observed that the shapes of the

curves are fairly consistent and match the data suprisingly well. However

upon inspection of Table 3, one sees that there is a wide variation in the

. adjustment factor between models for a given day. Since c is essentially

an adjustment on the input emission factor for the model, it may be said

that widely differing emission factors must be used in

the different

models in order to obtain épproximately the same concentrations, or that

there is little agréement in predicted concentration between models for

the same emission factor.
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FIGURE 37

COMPARISON OF ADJUSTED PROF!LE SHAPES
AS PREDICTED BY DISPERSION MODELS

" AND DATA VALUES FOR FINE LEAD CONCENTRATION

DALLAS AT GRADE SITE
JuLy 2, 1977

NOTE: DUE TO LACK OF EMISSION FACTOR INFORMATION
A STANDARD E.F. WAS USED IN ALL MODELS. THE

 PREDICTED CONCENTRATION VALUES WERE -

ADJUSTED BY LEAST SQUARES WRT/DATA POINTS IN
ORDER TO SHIFT THE PROFILES TO THE DATA RANGE
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FIVE FOOT LEVEL FINE LEAD CONCENTRATION (pg/m>)

FIGURE 38

COMPARISON OF ADJUSTED PROFILE SHAPES
~ AS PREDICTED BY DISPERSION MODELS
AND DATA VALUES FOR FINE LEAD CONCENTRATION
DALLAS AT GRADE SITE
AUGUST 11, 1977

. NOTE:DUE TO LACK OF EMISSION FACTOR INFORMATION
A STANDARD E.F. WAS USED IN ALL MODELS., THE
PREDICTED CONCENTRATION VALUES WERE '
ADJUSTED BY LEAST SQUARES WRT/DATA POINTS iN .
ORDER TO SHIFT THE PROFILES TO THE DATA RANGE
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New York'Particulate Data o

As part of Progect 528 the total suspended>particulate data taken
in New York under contract DOT—FH—11—9245 was manlpulated 1nto a motre
usable form. This 1nvolved calculatlng the average flow rates of the high
volume air samplers used durlng each run and then reduc1ng the total )
particulate Welghts on the filters to unlts of ug/m . The New York

TSP data is presented in Appendix D.
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APPENDIX A

Filter Catalog

A total of 980 different samples were collected as a fesult of

vProject 528. This appendix subdivides that number into the number of

filters of each type collected at each location. Quantitative elemental

analyses were performed on the filters by the Texas Air Control Board in

Austin and by the University of California at Davis/Air Quality Group;
The number of filters analyzed by each group is tabulated as to filter

type and sampling location.
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Appendix A

Filter Catalog

. S
| beallFiltér Count
Inétrument(l) :
site(®) sy av(® C (;AF(B) a3 L | ‘Total
‘pallas I 126 41 | 110 | 22 32 32 339
Dallas II 76 23 60 | 12 36 32 239
San Antonio 98 212 | 31 1 | 34 28 185
El Paso | 70 - -— - - 24 94
7 Road _ : ,
- Vacuuming —_— llf 10 2 - —— 23
Total 370 96 | 183 | 37 78 116 980
Y SFU: Stacked filter Unit
HV: High Volume Air Sampler
C: High Voiume Cascade Impactor (Slotted Filters)
CAF: High Volume Cascade Iﬁpactors (Afterfilters)
L: Lundgren Impactors (Mylar Strips)v
LA: »

Lundgfen Impactors (Afterfilters)

(2)

Site Location

Dallas I:

Dallas II:

San Antonio:

El Paso:

Dallas, IH 45 at Forest Avenue
Dallas; IH 30 at Motley Drive
Loop 410 at Military Highway

IH 10 at Luna Street
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(3 All SFU, HV, CAF and LA filters were analyzed by the Texas Air Control

R 7T 1 P e i .

Filters Analyzed by the University of. California at Davis/Air Resburées

Board
Instrument

Site SFU*| HV* | C CAF* | LA* | L | Total
Dallas I 84 - -— - 8 8
Dallas II 76 7 60 2 36 8
San Antonio 20 -— 3 - 34 | 7 R
El Paso | 18 —— = —= | = |6
Road

Vacuuming —— - _— 2 SRS v

* Reanalyzed using the UCD/ARB system.
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Appendix B

Texas Particulate Data e

This appendix presents all the data collected under Project 528,
"Measurement and Analysis of Resuspended Dust from Texas Roadways." In
addition, meteorological and traffic,data for the particulate sampling days

are presented. The‘meteorological and traffic data were collected under

* Project 218, "Analytical and Experimental Assessment ofAHighway Impact on

Air Quaiity." All experimental data is available on magnetic tape,from the
Texas State Department of Highways and Public Transpbrtation and NTIS. The
report and data are also available at modest costs from Dr. Jerry A. Bullin,
Chemiéal Engineering Department, Texas A&M University, College Sta;ion, Texas
77843, phone 713-845-3361.

The particulaté data is arranged acéording to sampler type. Data from ’

the different samplers are subdivided according to the sampling site, see

the data directory. When both the Texas Air Control Board (TACB) and the Air

.Quality Group at the»University of California at Davis  (UCD) analyzed the same

filter, the TACB analysis is followed by the UCD analysis.
The cascade afterfilter data is included in the hivol filter data, since
both used the same size Whatman 41 filters. The cascade afterfilter data is
marked and noted as cascade afterfilter data on the pages it appears. The
cascade impactors were run at stations 1 and 3 ‘at the Dallas "af grade" site
(IH30 at Motley Drive), stations 2 and 7 at the Dallas elevated site (IH45
and Foresf Avenue), and station 3 at the San Antonio Site on October 19, 1977.
The analyses from each of the four Lundgren impactor stages (when all | ~
had sufficient loading for a@@lysis) plus the afterfilter data are grouped

together from one run. The Lundgren impactors were run during the daylight 2
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.. changed more frequently than the Lundgren strips. Therefore, the datés on

o

hours of a sampling week, that is ffom 2 ﬁo 4 days. The afterfilters were

the Lundgren étrip data represent thé_day the sampling week began. However,
Athe-dates on the Lundgren afferfilters represent the actual day the after-
filters_were used. The Lundgren impactor datavwas not corrected for flow

-~ rate. In calculating the particulate congentfations»captured by the after-
filters a flow rate of 4 cfm waskassumed. In actuality,.the flbw varied from
2.8 to 4 cfm. | |

- Following the Lundgreﬁ data is the cascade impactor data. The cascade
impactor strips run atAthé‘Dallas elevated site were too 1ightly’;§aded for
UCD analyses. The data are_giveniin filter loadings in ug/cmz, sincesfhe
active filter area of the slotted cascade strips was>not known,

Following the cascade impactor data is the road vacuuming data. This
-data is presented for the two Dallas sites and the San Antonio site. The
sampies from the El1 Paso site were lost.

Meteorological and traffic data is presented at the end of ghis appendix.
The data is grouped éccofding to the site. Hourly averages of>the meteorological
cohdiﬁions and hourly traffiﬁrcounts are presented for éll of the par#iculaté
Samplingrdays{ witﬁ the exception of December 1—3, 1977. Dagé from these three
days were excluded because fhé Lundgren-impactbr-data is incomplete, that is the
afterfilters wefe 1ostAas were the other samples taken on thosg days. .The
traffic data from the Dallas elevated site includes only the tréffic count
Vfor the three south bound lanes of traffié{ The three northbound ianes of
traffic could not be counted by radar, as is discussed previously in this

report.
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Table 32. Data Directory

High Volume Air Sampler Data
Dallas Elevated Site
Dallas at Grade Site
San Antonio Site

Stacked Filter Unit Data

' Dallas Elevated Site
Dallas at Grade Site’
San Antonio Site
El Paso Site

Lundgren Impactof Strip Data
Dallas Elevated Site
Dallas at Grade Site
San Antonio Site
El Paso Site

Lundgren Impactor Afterfilter Data

" Dallas Elevated Site
Dallas at Grade Site
San Antonio Site

Cascade Filter Strip Data
Dallas at Grade Site
San Antonio Site

Road Vacuuming Data

Meteorological and Traffic Data
Dallas Elevated Site
Dallas at Grade Site
San Antonio Site .

El Paso Site
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138
146
154

163
180
192 -
204

212
214
218
224

228
230
235

239
245

246

248
266
299
325
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DALLAS: IH 45 AT FOREST AV.
HIGH VOLUME aIR SAMFLER

NOMINAL FLOW RATE= 4.1330 M¥%x3/MIN
DATE= =S B

- START TIME= 7 A.M.

STOF TIME= 9 A.M.

NUMBER OF ORSERVATION STATIONS 8
UNCORRECTED FOR 25% PENETRATIGN OF FINES
% WEIBHT(UG/M*%3)
STATIONS 1 2 3 4 .5
ELEMENT : '
TI 0.1 0.9 0.1 0.1 0.0
ch 5.4 0.8 5.5 3.4 3.7
K 0.0 0.0 0.5 0.2 0.4
CL §.2 0.0 0.9 0.0 0.8
ky 0.8 0.0 0.9 0.0 0.0
SI 2.3 0.0 §.7 0.0 0.0
Zn 0.0 0.0 0.0 0.4 0.1
cu 0.0 0.0 0.2 0.2 0.3
FE §.14 0.0 §.2 0.8 §.90
FR $.2 5.0 4.7 f.2 1.1
ER 0.5 0.4 0.8 0.3 0.4
TSF 36.8 14.7 36.8 0.0 29.4
(TOTAL WT.) ‘ _
RUN 2,00 2,00  2.00 2.00 2,00
(HRS)Y

Cascade Impactor Afterfilter
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" DALLAS: IH 45 AT FOREST AV.

HIGH VOLUME AIR SAMFLER TX. AIR CONTROL BROARD ANALYSIS
NOMINAL FLOW RATE= 1.1330 Mx%3/MIN
DATE= 6 1 77

START TIME= 4 F.M.
STOF TIME= & FP.M.

NUMEER OF DHSERVATION STATIONS= 7
UNCORRECTED FOR 25% PENETRATION OF FINES
N WEIGHT (UG/M**3) .
STATIONS 1 2 4 5 6 7 8
ELEMENT | .
TI 0.1 0.0 0.1 0.0 0.1 0.0 0.1
ca 5.6 2.5 3.6 2.0 4.8 1.6 4.4
K 0.6 0.0 0.4 0.0 0.5 0.0 0.3
cL 0.8 0.0 0.6 0.0 0.6 0.0 0.0
s 1.2 1.4 1.5 0.9 2.0 1.4 1.6
ST 1.8 0.0 0.0 0.0 0.0 0.0 0.0
ZN 0.2 0.0 0.0 0.0 0.0 0.0 0.0
cu 0.4 0.0 0.0 0.0 0.2 0.0 0.0
' FE 1.5 0.0 0.6 0.0 0.9 0.0 0.7
PR 1.8 1.5 0.0 0.0 0.0 0.0 0.0
BR 0.5 = 0.9 0.0 0.0 0.0 0.0 0.0
TSP 98.1  44.1 147.1  44.1 139.7 14,7 103.0
CTOTAL WT.)
RUN 1.50 2.00 . 2.00  2.00° 2,00 2.00 2.00
(HRS) A

*
Cascade Impactor Afterfilter
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DALLAY: IH 45 AT FOREST AV.

HIGH VOLUME AIR SAMPLER TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= §.1330 M*%3/MIN
DATE= 6 277

- START TIME= 7 A.M:
STOF TIME= 9 A.M. .- .
NUMBER OF OBSERVATION STATIONS= -
- UNCORRECTED FOR 25% PENETRATION OF FINES

| * WEIGHT (UG/M®x3)
STATIONS 2 4 . 5 & 7
ELEMENT - ‘
TI 8.0 0.2 0.2 0.1 0.0
cA 1.3 14.7 1.6 8.9 §.0
K 0.9 9.5 - 0.8 0.6 0.0
Cl. 0.8 2.8 2.7 2.4 0.0
s 0.0 f.4 1.4 §1.0 0.0
51 0.0 2.8 2.5 4.9 0.0
- ZN 0.0 0.0 0.2 0.0 0.9
- cu 0.0 0.3 0.2 0.3 0.0
‘'FE 0.0 2.1 2.3 4.1 0.0
PR 3.3 3.8 4,4 3.9 0.8
“RR §.6 §.9 2.4 4.7 0.0
TSP 80.9 191.2 213.3 i83.9 80.9
(TOTAL WT.) - '
RUN 2.00 2.00 2.00 2.00 2.00

{HES ).

Cascade Impactor Afterfilter
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DALLAS:  IH 45 AT FOREST AV.
HIGH VOLUME AIR SAMFLER

DATE= & 277
START TIME= 4 P.M.
STOFP TIME= & F.M.

TX. AIR CONTROL
NOMINAL FLOW RATE= §.1330 M*x3/MIN

NUMEER OF ORSERVATION STATIONS=

UNCORRECTED FOR 25% PENETRATION OF FINES
% WEIGHT (UG/M*x3 )
STATIONS 4 2 4 é 4
ELEMENT
TI 9.1 0.0 0.1 0.2 0.0
cA $1.14 .8 7.5 F.3 1.1
K 0.4 0.0 0.4 0.5 0.0
cL 1.5 0.8 0.8 0.0 0.0
hY 2.0 1.7 1.7 2.8 .1
31 2.7 0.0 2.2 2.9 0.0
cu 0.0 9.9 0.9 9.2 0.0
FE 1.3 0.0 1.2 1.6 0.0
FH 2.1 2.9 0.7 0.0 0.0
BR 0.7 0.4 0.9 Q.90 0.0
TSP 228.0 ?5.6 154.5 1946.1% 31.5
(TOTAL WT.) :
- RUN 2.00 2.00 2.00 1.50 2.00

(HRE)

*
Cascade Impactor Afterfilter

HOARD ANALYSIS




o START TIME= 7 A.M.

CDALLAS: IH 45 AT FOREST AV.

HIGH VOLUME AIR SAMFLER COTX. AIR CONTROL ROARD ANALYSTS
NOMINAL FLOW RATE= 1. §330 MERI/MIN _
DATE= & 3 77

STOP TIME= 9 A.M.

NUMBER OF ORSERVATION crartnNSx 7
UNCORRECTED FOR 25% FENETRATION OF FINES
_ . WEIGHT (UG/M%%3) :
STATIONS 4 2an 3 4 5 7 8
ELEMENT : ' ‘
TI 0.2 0.9 0.1 0.2 0.4 0.0 0.4
CA 9.3 .14 14.3 g9.0 8.2 9.7 8.8
K 0.6 0.0 0.5 0.4 0.7 0.0 0.7
Cl. 3.3 0.7 2.8 §.9 2.4 0.5 1.4
S 1.9 $.14 .5 2.0 1.3 0.0 2.4
SI 0.0 0.0 2.2 2.3 2.2 9.0 3.8
IN 0.0 0.0 0.0 0.0 0.4 0.0 0.0
-ty 0.0 0.0 0.2 0.2 0.3 0.0 0.0
FE §.3 0.0 2.0 1.3 §.9 0.0 1.6
FR 3.4 2.5 3.2 2.6 B2 1.0 2.4
HR 4.8 1.3 0 1.5 .4 1.7 0.4 0.7
TSP §47.14 44,4 432.4 417.7 169.2  44.1  88.3
(TOTAL WT.) ' :
RUN .00 2,00 2.00  2.00 2,00 2,00 2,00
(HKRS) - :

DALLAS: IH 4% AT FOREST AV,
HIGH VOLUME AIR SAMFLER . TX. AIR CONTROL ROARD ANALYSTS

NOMINAL FLOW RATE= 1.1330 M3 /MIN
DATE= & 7T ‘
START TIME= 4 P.M. -

STOF TIME= & F.M.

NUMBER OF DRSERVATION STATIONS= 4
CUNCORRECTED FOR 25% PENETRATION OF FINFS
: , * : ' wEIGHT(QG/M**3>
STATIONS 2 3 4 7

ELEMENT

TI 0.0 0.4 0.1 0.0

Ch 2.0 5.6 4.9 0.8

K 0.3 0.7 0.6 0.3

G 0.3 0.6 0.5 0.0
8 0.6 0.8 0. 0.9

ST 0.0 2.6 2.8 0.0

cu 0.0 0.1 0.3 0.0

FE 0.4 4.3 1.1 0.0

PR 1.4 0.5 0.6 0.0

KR 0.5 0.3 0.0 0.0

TSP 8O.9  132.4 110.3 6.2

CTOTAL WT.) ' o
LN 2.00 2,00 2,00 ?, D0
(HRSDY '

Cascade Impactor Afterfilter
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PALLAS: IH 45 AT FUKEST‘AU}

HIGH VOLUME AIR SAMPLER TX. AIR CONTROL 'ROARD . ANALYSIS
NOMINAL FLOW RATE= 1.1330 M**?/MIN
DATE= & 877 o

START TIME= 7 A.M.

STOP TIME= 9 A.M.

NUMEER OF ORSERVATION STATIONS= &
 UNCORRECTED FOR 25% FPENETRATION OF FINES

* - WEIGHT(UG/M¥%3)

STATIONS 1 - 2 4 o 8
ELEMENT
TI 0.2 0.0 0.2 0.2 0.0 0.2
CA 9.2 2.3 8.6 7.8 0.8 5.9
K 0.8 0.3 0.9 0.6 0.0 0.8
£l 1.0 0.5 §.2 1.0 0.0 0.8
5 0.0 0.0 0.7 0.7 0.0 1.4
ST 3.3 0.0 4.1 2.4 0.0 2.2
N .2 0.0 0.1 0.9 0.0 0.1
U .2 0.0 0.2 0.0 0.0 0.3
FE 2.4 0.0 2.8 2.3 0.2 2.1
FR 2.3 2.2 2.4 2.3 0.7 $.2
BR 0.9 1.3 1.4 1.0 0.2 0.5
PAL 0.2 0.2 0.0 0.9 0.0 0.0
TSP anE 40 12%,0  191.2  147.1 123.0 88.3

(TOTAL WT.) !
RUN 2,00 2.00 2.00 2,00 2.00 2.00
(HRS) a

DALLAS: IH 4% AT FOREST AV.
HIGH VOLUME AIR SAMPLER TX. AIR CONTROL BOARD ANALYSI&
NOMINAL FLOW RATE= 1.1330 Mx*3/MIN
DATE= & B 77
START TIME= 4 F.M.
STOP TIME= & P.M.
NUMBER OF OBSEﬁvATION STATIONS= &
UNCORRECTED FOR 25% PENETRATION OF FINES
. wLIGHT(Ub/M**jg

STATIONS 4 2 A = 7 8
ELEMENT _
TI 0.1 0.0 0.1 0.1 0.0 0.1
CA 4.6 4.3 5.4 4.1 1.4 5.0
K 0.5 0.2 0.5 0.5 0.3 0.5
CL 0.5 0.8 0.5 0.7 0.0 0.5
5 0.9 0.0 0.7 0.0 0.7 0.7
51 1.5 0.0 1.8 2.4 0.0 1.4
cu 0.1 0.0 0.0 0.0 0.0 0.9
FE 1.0 0.5 1.3 0.9 0.3 0.9
FR 0.0 0.9 0.0 0.0 0.0 0.0
RR 0.0 0.5 0.0 0.2 0.0 0.0
7R 0.0 0.0 0.0 0.0 0.2 0.0
TSP 1397 66.7 161.8 110.3 54.% 147.7

(TOTAL WT.)
KUN 2,00 2,00 2.00 2.00 2.00 2.00
(HRS)

%
Cascade Impactor Afterfilter
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PALLAS: IH 45 AT FOREST AV.

HIGH VOLUME AIR SAMFLER TX. AIR CONTROL BOARD ANALYSIS

NOMINAL FLOW RATE= 4.1330 Mxx3/MIN
PATE= . & 9 77

START TIME= 7 A.M.

STOF TIME= 9 A.M.

NUMEER OF ORSERVATION STATIONS= b
'UNCORRECTED FOR 25% PENETRATION OF FINES

* WEIGHT (UG/M¥*%3)
»Wﬁrxoné 2 3 4 5 . 7
ELEMENT '
T 0.0 0.2 0.2 0.2 0.0
Ch 2.4 19.0 19,7 12.4 1.6
K 0.0 4.0 1.9 §.1 0.4
CL 0.9 1.3 i.4 §.3 0.5
by 2.4 3.5 4.3 3.9 1.0
ST 2.0 1.5 13.9 15.3 0.0
cu 0.0 0.3 0.2 0.0 0.0
FE 0.9 2.2 2.4 2.9 0.4
PR 2.4 0 3.2 2.4 3.9 1.0
158 i.4 i1 1.0 1.4 0.3
As 9.0 0.0 0.6 0.0 0.0
Zn 0.0 0.0 0.0 0.2 0.0
SR 0.0 0.9 0.0 0.0 0.2
TSP $139.7 264.8 235.4 228.0 154.5

CTOTAL WT.)

RUN - 2,00 2.00 2.00 2.00 2.00
{HRS) :

Cascade Impactor Afterfilter
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DALLAS: IH 45 AT FOREST AV.

HIGH VOLUME AIR SAMFLER TX. AIR CONTROL EBOARD ANALYSIS
- NOMINAL FLOW RATE=  1.1330 _MEXZ/MIN . R
DATE= 6 9 77

START TIME= 4 F.M.

STOF TIME= 6 FP.M. |

NUMBER OF ORSERVATION STATIONS= 5

UNCORRECTED FOR 25% FENETRATION OF FINES
x WEIGHT (JJG/M**3)

STATIONS 2 4 5 7 a

ELEMENT '

CA 2

K 0.
0.
;

>
L]
>
*

(e R oRooRoRol SRR

» *

VSO >N Dd

> »

e RO Ro RO RS I R RY 3+ 5

» *

Rl s R A0 B AR 1 A B

CL.
S 2
S1 2
FE 0
PR 2
BR 4
Al 0

o

T

> » > » >
* > 2
>

» 0+ > 0 b

???G»?’NOQQ
Zooo-uuoou
???9,@{'3:"0039
NSO~

14

—
o
~g

-
iy

TSF
(TOTAL W

RUN pe

(HRS)

*
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]
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H
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>
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&

dee

fo 4
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pPALLAS:  IH 45 AT FOREST AV,

HIGH VOLUME AIR SAMFLER O TX. AIR CONTROL BOARD ANALYSIX
NOMINAL FLOW RATE=  4.1330 Mxx3/MIN '
DATE= 6 10 77

START TIME= 7 A.M.

STOP TIME= 9 A.M.

NUMBER OF ORSERVATION STATIONS 3

UNCORREFTED FOR 237 FENFTR&TION OF FINES
WETGHT (UG/Mx%3)

STATIONS 4 oo 4 5 ¢
ELEMENT '
TI 0.2 0.0 0.0 0.0 0.2
CA 10.4 2.7 5,05 8.4 7.4
K e 0.0 0.8 0.9 0.8
CL 0.9 0.7 §.2 §.2 0.8
g 5,2 2.8 5.4 6.0 4,4
ST 9.7 2.7 6.9  10.3 8.3
cu 0.4 0.0 0.3 0.0 0.2
FE 2.2 0.0 i.4 1.8 1.5
FH 1.4 2.0 g .4 0.9 0.0
RR 0.5 §.1 0.5 0.6 0.0
AS 0.0 0.0 0.0 9.7 0.0
Al 5.9 0.0 0.0 0.0 0.0
TSP 235.4 147.7 66.2 205.9 198.6
(TOTAL WT.) A ,
RUN 2,00 2,00 2,00 2,00 2.00
(HRS) :

* .
Cascade Impactor Afterfilter
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DPALLAS:  IHZ0 AT MOTLEY DK.

HIGH VOLUME AIR SAMPLER TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE=  1.4330 Mex3/MIN o
DATE= 720 77 ' ’ : ' :

START TIME= 4 FP.M.
STOP TIME= & P.N.

NUMBER OF ORSERVATION STATIONS:= -

UNCORRECTED FOR 285% FENETRATION OF FINES
* WETIGHT (UG Mers)

ITATIONS 2 3 ' ’

ELEMENT

CA Y. a7

Ko Q.0 9.4

£L D.b 1.9

R ) 0.7

31 2.0 1.9

PR 0.9 D.b

T3P 14.7 27,4

(TOTAL WT.)
RUN - 2.00 2,00
{HRE)

Cascade Impactor Afterfilter
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—DALAS WAL AT ”QILEIWDWL

HIGH anunE AIR SAMFLER C¥X. AIR CONTROL HOARD ANALYSIS 7
NOMINAL FLOW RATE= 1.9330 Mex3/MIN
DATE= 7 2 77

START TIME= 7 A.M.
STOP TIME= 9 A.M.

NUMEBER OF DRSERVATION *1n110N3~ 4
UNCORRECTED FOR 25% PENETRATION OF FINES
WEIGHT (LG Mex3)
STATIONS 2
ELEMENT
oA 2.3
K 0.4
£l 2.0
51 4,5
FE 0.7
TSP 672
{TOTAL WT.)
RUN 4.75
{HRS)

DALLAS: IH30 AT MDTLEY DK.

HIGH VOLUME - AIR SAMPLER TX. AIR CONTROL ROARD hNAL?SIS
NOMINAL FLOW RATE= 1.1330 Mx*3/MIN
DATE= T 22 I '

START TIME= 7 A.M.

STOFP TIME= 9 A.M.

NUMBER OF QRSERVATION STATIONS o]

UNCORRECTED FOR 23% PENETRATIBN OF FINES
QEI&HT(UG/M**&)

STATIONS 4 2 4 2
ELEMENT

CA D.8 3.5 4.5 5.7 4.5
K 0.0 0.0 DO 0.4 0.3
cL Db 4.0 9.9 1.3 j.2
Ry 1.0 0.9 1.3 2.4 1.5
81 0.0 2.3 A0 G4 .4
ZN 0.9 0.0 D.H 0.4 0.0
cu 0.0 2.0 0.0 0.3 0.2
FE 0.0 0.4 0.0 0.9 0.8
FPH 0.0 0.0 0.0 0.0 D.4
TSP 6.8 36.8 33,4 100.9 139.7

(TOTAL WT.D
RUM 2.00 2.00 1.75 1.75 2.00

Cascade Impactor Afterfilter
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DALLAS: IH30 AT MOTLEY DR. o

HIGH VOLUME AIR IAMPLER TX. AIR CONTROL HOARD ANALYIIS
NOMINAL FLOW RATE= 1.1330 Me%3/MIN ' :
DATE= 8 &3 : ,
START TIME= 7 A.M.
STOP TIME= & P.M.

NUMEBER OF ORSERVATION STATIONS= . b
UNCORRECTED FOR 2% PENETRATION OF FINES
' * T % WEIGHT (UG/ Mr®3E)
STATIONT 4 3 4 7 410
ELEMENT |
TI 0.0 9.0 0.1 0.4 0.9
Ch 0.2 0.4 2.9 2.7 2.
K 2.1 2.4 0.3 0.3 0.5
L 0.0 .0 Dad 2.9 0.9
Ay 1.3 1.8 2.4 2.5 2.8
S} @ae : 04’3 :5-? :'—'.IB 246 )
IN 0.0 2.0 0.4 Q.0 0.0
cu 0.0 9.0 9.4 9.4 0.2
FE 0.9 D.4 BEOY-% 0.7 Db
PR 0.0 9.9  0.& 0.5 0.4
BR S < ¢ 0.4 0.3 9.0 PR
TSP 3.4 44.5 47.9 G8. 4 Ta.9

(TOTAL WT.).
{HRE)D -

.
Cascade Impactor Afterfilter
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" DALLAS:  IH30 AT MDTLEY DR.

HIGH VOLUME AIR SAMPLER TX. AIR CONTROL HOARD ANALYSIS
NOMINAL FLOW RATE= 4,1330 ME®Z/MIN
DATE= 8 4 77

START TIME= . 7 A.M.
STOP TIME= & P.H, ,
NUMBER OF OHSERVATION STATIONS= 4

UNCORRECTED FOR 25% PENETRATION OF FINES

S . . C WEIGHT (UG/ Mk ®3)

STATIONS 4 3 5 10 .
ELEMENT

T 0.0 0.9 0.4 0.4

CA 0.2 D.4 b5 3.2

K D.4 0.4 0.5 0.4

EL 0.0 0.2 0.9 0.3 b
s 1.6 2.5 3.7 3.0

81 0.8 0.5 &7 4.4

cu 0.0 0.9 0.4 0.4

FE 0.1 - 0.4 1.5 0.8

PR 9.0 0.8 1.6 0.6

ER 0.0 0.5 0.7 0.3

AS 0.0 9.4 0.0 0.9

N 0.0 0.0 0.1 0.0

AL 0.0 0.0 0.0 1.6

TSP A7.84 A4, 1465.5  78L9

{TOTAL WT.) ,
RUN 14.00 41.00 . 4.00
{HRS) _

-
-

D
Lo

* Cascade Impactor Afterfilter
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DALLAS: 1H30 AT MOTLEY DR.

. HIGH VOLUME AIR SAMPLER TX. AIR LDNTRQL BQARD ANALYSIN

NOMINAL FLOW RATE= 1.4330 Me®3/MIN
DATE= 8 -5 77

START TIME= 7 A.H.

STOP TIME= - 9 A.M. B
 NUMEER OF DHSERVATION STATIONS= 5

UNCORREC?ED FOR 25% PENETRATION OF FINES
N " wsxen7<uazn**3>
STATIONS 4 & 5 7 10
ELEMENT : ' »
ChH 3.5 0.0 4.4 5.7 2.7
K 0.9 0.0 0.4 0.3 0.4
L 0.5 2.8 0.8 0.7 0.5
5 3.2 I 4.2 4,9 3.3
S 5.9 0.0 5.5 5.7 3.7
ey 0.3 0.0 0.2 0.0 0.2
FE 0.4 DO .8 Db 0.4
PR 0.0 0.9 1.3 0.0 0.0
HK 0.0 DS 0.7 0.0 0.0
AS 0.4 0.9 0.0 DD 0.0
TSP AE5T.8 19VLD2 444.9 235,484 242.7
{TOTAL WT.)
RUN 2,90 ° 2.00 .00 2.0 2,90
{HRS) '

*
Cascade Impactor Afterfilter
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" DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE

HIGH VOLUME AIR SAMPLER TX. AIR CONTROL BOARD ANALYSIS

NOMINAL FLOW RATE=  1.133 -

DATE= 8 10 77 . .

START TIME= 7 A.M,

 STOP TIME= 6 P.M.

WHATMAN 41 FILTER |

| WE |GHT (UG/M¥¥3)

STATION * 2 3 5 7. 10
ELEMENT | o

CA 0.4 2.0 1.3 4.5 2.3 1.9
FE 0.2 0.4 0.2 0.7 0.4 0.3
K 0.2 0.2 0.5 0.2 0.2
S| 0.4 2.3 1.4 43 2.3 2.2
cL . 0.2 0.3 1.6 0.5 0.5
PB . . 0.9 1.4 0.2 0.3
s 0.2 0.4 0.8 1.3 0.6 0.6
TSP 2.67 21.40 16.05 51.49 22.63 25.22
RUN 11.00 11.00 11.00 2.00 9.75 10.50
T IME (HRS) |

Cascade Impactor Afterfilter
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PALLAS: IH3O AT MOTLEY DR. R - :

HIGH VOLUME AIR SAMFLER TX. AIR CONTRDL HOARD ANALYSIS
NOMINAL FLDW RATE= 1.4330 M¥x3/MIN o : '
DATE= a 4% 77 '

START TIME= 7 A.M.

STOP TIME= & P.M. :

NUMRER OF OBSERVATIDN STATIONS= - 7

UNCORRECTED FOR 25% PENETRATION OF FINES
,EEIGHT(UG/M**E)

STATIONS 1* 2 3 4 T 9 19
ELEMENT : - :

T ' 0.0 0.0 0.0 0.1 0.0 0.4 0.4
Ch 0.4 2.5 0.8 3.3 2.8 2. 3.0 .
K 0.4 o PR O.4 P.2 0.2 n.2 0.3
£l 0.0 0.3 H.2 0.5 0.3 0.4 0.3
5 I DR S I $.2 1.4 4.4 1.9 1.2
R 4 0.4 3.4 0.8 3.0 2.7 2.8 3.2
N 9.0 0.0 0.0 D.0 0.0 9.0 D.0
cu 9.0 D3R 0.0 Dy 0.4 0.3 D.3
FE 0.4 0.4 0.4 0.4 9.5 0.5 9.8
PR 0.0 0.0 0.9 0.6 0.4 0.5 0.3
BR D.0 0.0 0.5 0.3 0.0 D.2 0.4
AL 0.0 4.4 0.0 1.4 D.O DD 0.9
TSP D07 33.4 146.8 43.4 37.8 50.2  37.8
T LTOTAL WTL) ' ' ) : ,
RUN §4.00 41.00 410.50 10.50 10.50 $0.23 10.350

{HRI)

* .
Cascade Impactor Afterfilter
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DALLAS AT GRADE SITE: 1H3C AT MOTLEY DRIVE
HIGH VOLUME AIR SAMPLER UCD/AIR QUALITY GROUP ANALYSIS -
NOMINAL FLOW RATE= 1,133 M**3/MIN :

DATE= 8 11 77 : :
WHATMAN 41 FILTER

. WE | GHT (UG/M**3)

~ STATION 1 2 .4 7 9 10
ELEMENT | |
CA 0.9 1.5 0.7 . 2,0 1.7 1.4

. FE . . 0.3 . . 0.1
K . . ; 0.5 . 0.4 0.6
S| . . . 0.1 . 0.1 .
Tl : . 0.6 0.5 0.9 c
co . 2.2 . . . . .
BR . 0.1 0.7 0.4 0.3 0.5 0.3
cL . 0.1 . 0.2 0.2 0.3 0.1
MN . . . 0.5 . .
NI . . . . 0.1 . .
PB . 0.5 1.7 1.3 0.8 1.3 0.9
Voo . . . 0.5 .
ZN 0.1 . 0.1° 0.1 0.2 . .
RUN 11,00 11.00 10.50 10.50 10.50 10.50 10.50
TIME(HRS) |

. A
- Cascade Impactor Afterfilter
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SAN ANTONID: LDOP 440 AT MILITARY HWY

HIGH VOLUME AIR SAMFLER TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 4.4330 Mx®*3/MIN -
DATE= ? 28 77

START TIME= 3 A.M.

STOP TIME= & F.M.

NUMRER OF ORSERVATION STATIONS= 4

UNCORRECTED FOR 25X% PENETRATION OF FINES
: WEIGHT {UG/Mexd)

STATIDNS 3 ' '

ELEMENT
TI 0.4
ch 146.8
K 0.7
oL 4.4
£1 2.2
TN 0.2
cu Co.2
FE 4.3
PR 3.4
HR 1.7
TSP 135.8
(TOTAL WT.)
RUN - 9,75
{HRS)
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SAN ANTONIO:LOOP 410 AT MTLITARY HWY

HIGH VDLUME AIR SAMPLER TX. AIR CONTROL HOARD ANALYSIZ
NOMINAL FLOW RATE= $.1330 M¥*3/MIN
DATE= e 2% 77

- START TIiME= 8 A.M.

STOP TIME= 3 P.H.

"NUMEER OF ORSERVATION STATIONS= 3
UNCORRECTED FOR 23X% PENETRATION OF FINES

MEIGHT(UG/M**3>
STATIONS 3 10 19
ELEMENT ,

¥ 0.4 0.1 9.1
Ch 15,3 9.8 41.3
K 0.5 0.4 0.5
ol 5.6 0.9 0.7
51 1.9 1.8 4.4
N 0.4 0.4 0.4
cu 0.2 0.4 0.2
FE 1.2 0.8 0.8
PR 3.b 1.2 5.4
BR 1.8 0.6 0.4
TSP $5.4 84.5 0.3

(TOTAL WT.) .
KUN 5.50 4.50 6.50

AHRID
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SAN ANTONIO:LOOF 449 AT MILITARY HWY

HIGH VOLUME AIR SAMPLER : TX. AIR UDN?EGLJBGARD ANALYSIE
NOMINAL FLOW RATE=_ 1.1330 H%*3/MIN ' - S :
DATE== 49 5 77

START TINME= 7 A.M.

STOF TIME= 6 F.M.

NUMHRER OF DBSEthTIDN STATIONE= 2
UNCORRECTED FOR 254 PENETRQTIGN 0OF FINES
' MEIGHT(UG/M***)

STATIONS 3 5

ELEMENT

T1 0.0 0.1
CA 14,7 10.2
K 0.5 0.4
£L 0.8 1.0
Ly 0.9 0.9
N 0.1 0.4
cu 0.2 0.2
FE 0.9 0.6
PR 2.9 3.8
HR 0.9 0.9
BA 0.3 0.9
TSP 120.5 939

(TOTAL WT.)
RUN  10.50 16,590

(HRS)Y -
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SAN ANTONID:LODOP 440 AT MILITARY HWY

HIGH VOLUME AIR SAMPLER TX. AIK CONTROL
NOMINAL FLOW RATE= 4.4330 Mee3/MIN |
DATE= 10 5 77 o
START TIME= 7 A.M.
STOP TIME= & P.h. , o
NUMEER OF OHSERVATION STATIONS= 2

UNCORRECTED FOR 25% FENETRATION OF FINES
WEIGHT (UG M*es)
STATIONS 3 . 3
ELEMENT
T3 0.1 9.0
ChH 18.8 8.7
K 0.7 0.3
L. 4.4 0.5
5 $.2 0.5
SI ?.-\f.\ O.-O
n 0.2 0.4
cu 0.3 0.4
FE 4.4 0.5
FR 2.4 4.4
ER $ 4 0.5
BA 0.3 0.0
TSP 138.9 SIS
LTOTAL WT.L)
RUN 5.2% 4.2%5
(HRS)

Sequential Operation
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SAN ANTONIO:LODP 410 AT MILITARY HWY
HIGH VDLUME AIR SAMFLER TX. AIR CONTROL HOARD ANALYSIS
NOMINAL FLDW RATE= 4.1330 Mex3/MIN
PATE= 10 & 77
START. TIME=. B A.M.
STOP TIME= 7 F.M.
NUMHER OF DHSERVATION vTATIQNSm 3
UNCORRECTED FOR 25% PENETRATION OF FINES
. WEIGHT UG/ MeR3)
mwumw 4 5 9
ELEMENT '
T1
CA
K
cL
8
51
N
cu
" FE
PR
HR
TSP . 5
(TOTAL WT.)
RUN $4.33 41.47
(HRSY -
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SAN ANTONID:LDOF 490 AT MILITARY HWY
HIGH VOLUME AIR SAMPLER TX. AIR CONTROL HDAR
NOMINAL FLOW RATE= 4§ .4330 Hxx3/NIN
DPATE= 't T YT
START TIHE= 7V A.NM.
STOP TIME= {1 P.M. : : :
NUMBER OF OBSERVATION STATIONS:= 4

UNCORRECTED FOR 25% PENETRATION OF FINES
WEIGHT (UG, M*%3

STATIONS 4 3 5 9

ELEMENT | ,

TI 0.4 0.4 0.4 0.4

ch 13,07 44.2  43.8 12,14

K 0.5 0.5 0.4 0.5

i 3.6 1.6 1.4 1.3

iy . 1.4 1.4 4.5

$1 4.3 $.3 0.0 1.2

ZN 0.1 0.2 0.4 0.4

cu .0 0.2 0.3 0.3

FE 0.9 0.9 0.9 0.7

PE 2.9 2.4 4.9 4.8

BR 4.4 0.0 0.9 0.8

TSP $20.5 42,3 104.3 . 85.4
(TOTAL WT.)

RUN  5.2%  5.50  5.50  5.50

(HRSE)
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- SAN ANTONIO:LOOP 410 AT MILITARY HWY » ‘ '
HIGH VOLUME AIR SAMPLER TX. AIR CONTRDL ROARD ARNALYSIS
NOMINAL FLOW RATE= 1.41330 M%x3/MIN '
DATE= 10 18 77 '
START TIHE= 7 A.M.
ETOF TIME= & P.h.

NUMEER OF ORSERVATION STATIONS= 4
UNCORRECTED FOR 2%% PENETRATION OF FINES
- : WEIGHT UG/ Mer3)
STATIONS 4 3 5 @
ELEMENT R
TX O.4 0.0 0.t D
Ch 8.9 7.0 1.5 P.4
K 0.4 0.2 0.7 DS
(ot D.7 0.4 0.7 0.8
s 0.5 0.0 0.9 0.4
51 1.8 4.0 1.8 4.6
pall B T T P DLR 0.4
ou D.9 0.4 0.3 Do
FE BT 0.4 0.9 0.7
PR 4.1 .8 - 2.0 1.4
R 0.5 0.3 §.9 0.4
RE D0 0.4 0.0 0.0
TSP Th.E 54,0 0.9 f2a.9
§TOTAL WF.) A
RUN $1.33 19,47 44047 44047

{HRS?
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SAN ANTONID:LDOP 440 AT MILITARY HWY

MIGH VOLUME AIR SAMPLER . TX. AIR CONTROL

. NOMINAL FLOW RATE= 14,1330 Mex3/MIN
DATE= 40 49 77
START TIME= 7 A.M.
STOP TIME= & P.M.
NUMHER OF OBSERVATION STATIONS= 3
UNCORRECTED FOR 25% PENETRATION DF FINES

. WEIGHT { UG/ MeR3)
STATIONS 1 3 9
ELEMENT
TI
CA 3
K
CL
5
£1
ZN
cu
FE
FH
BR
MN
v
TSP 82.7
{TOTAL WT.)

RUN 10.50  10.47
{HRS)
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SAN ANTONIO:LDDF 440 AT MILITARY HWY
HIGH VOLUME AIR SAMPLER TX. AIR LQNTRQL HOARD ANALYSIS
NOMINAL FLOW RATE= 1.1330 Mx*3/MIN
DATE= 40 20 77
CSTART TIME= 7 A.H.
STOP TIHE= & FP.M.
NUMBER OF ORSERVATION STATIONS L
UNCORRECTED FOR 25X PENETRATIQN OF FINESX
WEIGHT(UG/M**X)

STATIONS 4
ELEMENT
T1 0.4
CA 10.4
K 0.9
CL 0.2
5 0.3
S1 -
ZN 0.1
cu 0.3
FE 0.8
PR $.2
HR 0.4
TSP 85,5
(TOTAL WT.)
RUN - 10.50
{HRE)
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DALLAS: IH 45 AT FOREST AV.

STACKED FILTER UNIT TX. AIR CONTROD S0 ANALYSEIE
C HOMINAL FLOW RATE= 0.00350 M¥x3/MIN
DATE= - T B A

START TIME= 7 A.M.

ITOF TIME= 9 A.M.

NUMHER OF QESERVATION STATIONS= b
FORE SIZE= 3.0 un -
WETGHT (UG Mexd)

STATIONS 4 2 3 4 & K4
ELEMENT ‘
CA 3.0 5.9 0.0 2.9 0.0 4.7
Ik 4.2 4.7, 4.4 4.3 .0 1.5
RUN 2.00 2.00 2.00 2.0 2.00 2.00
(HKS) ‘
FPORE SIZE= D.49 UM
VEIGHT{UG/1ex3)
STATIONS 4 2 3 4 & T
ELEMENT .
TI .8 0.9 4.1 0.0 0.0 4.8
ch 35.4 1&6.3 33,4 4,4 3.7 b2.4
K 6.4 2.4 7.4 0.0 9.0 44,4
Ry 8.0 13.3 13,2 P9 7.0 14,8
ST 84,14 24,2 5.3 0.0 DO 157.2
FE 7.4 3.4 16.5 0.0 0.0 23.9
IR 4.2 $.2 2.4 0.0 $.6 1 N
SR 0.0 2.4 0.9 0.0 0.0 1.7
PR 0.0 5.7 0.9 . 0.0 9.0 0.9
AL 0.0 0.0 s 0.0 0.0 134.3
L 2.0 0.0 0.0 0.0 0.9 4.7
- ZN 0.0 0.0 0.0 0.9 0.0 1.5
cu 9.0 2.0 0.0 0.0 D.O 1.5
RUN 2.0 2,00 2.0 2.00 2.00 2.00

{HRSID



DALLAS ELEVATED SITE: |H45 AT FOREST. AVENUE
STACKED FILTER_UNIT UCD/AIR._QUAL ITY GROUP ANAl YSIS.

NOMINAL FLOW RATE=  0.005 M¥*3/MIN
DATE= 6 1 77 :
START TIME= 7 A.M,
STOP. TIME= 9 A.M, :
- NUCLEPORE FILTER, PORE SIZE= 8.0 UM
WE IGHT (UG /M¥**%3)

STATION 1 2 3 4 6 7
ELEMENT - .
CA 3.0 3.5 2.3 5.0 2.3 2.4
FE 3.8 1.4 . 1.5 1.1 0.6
K 1.5 0.4 . . 2.6 1.3
st 3.6 . 6.3 13.6 . .
T 0.8 0.5 . 1.6 . .
P 3.2 1.1 1.8 . 2.4 0.6
co ' . . e, 3.5 .
CcL 2.8 3.3 . 6.4 6.3 3.7
MN 0.8 . . . . .
PB 2.3 . . . .
S . 0.8 5.7 2.4 0.9
v . 1.5 . . .
RUN 2.00 2.00 2.00 2.00 2.00 2.00
_ TIME(HRS) o

DALLAS ELEVATED SITE: 1H45 AT FOREST AVENUE
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.005 M**3/MIN
DATE= 6 1 77 - =
START TIME= 7 A.M,
STOP TIME= 9 A.M,
» NUCLEPORE FILTER PORE SIZE= 0.4 UM
WE IGHT (UG /M¥%3 )

STATION 12 3 4 6 7
ELEMENT '

AL . S 2.9 . . .
CA 1.2 . 1.2 5.8 1.9 1.2
FE 1.0 1.0 1.0 1.3 0.9 .
K o . . . 1.4 1.1 2.7
Si . 2.5 3.4 . . 1.1
Tl 1.4 . . . . .
P W . 4,2 . 4,1
co . . . 6.1 . .
CL 1.1 1.7 3.0 Z.0 2.2 .
MN . 0.6 . 0.8 . .
PB 4.5 4,1 3.6 6.8 3.0 1.8
S 7.2 4,2 5.4 4,1 1.8 4.6
v . 0.7 0.6 . 1.1 1.3
ZN . . . . 0.4
RUN Z2.00 2.00 2.00 2.00 2.00 2.00

TIME(HRS) 164




S9T

DPALLAS: IH 45 AT FOREST AV.

_STACKED FILTER UNIT TX. AIK CONTROL EODARD ANALYSIS
NOMINAL FLOW RATE=  0.0050 Mix3/MIN |
DATE= & 4 77

ZTART TiNE= 4 P.H.

ITOP TIME= & P.M.

NUMBER OF DESERVATION STATIDNIS= b
PORE ZIZE= 2.0 UM

, ' WETGHT (LG / Mee3)
STATIONS % 2 3 4 A 7
ELEMENT :
Ch 0.0 4.9 14.3 2.2 4.4 9.0
cL 2.0 0.0 0.0 5.0 0.0 0.0
$3 D.H D.O 26,3 0.0 9.0 9.0
ZR 0.0 1.5 0.0 1.3 0.0 4.3
SR 1.8 0.0 0.0 0.0 2.0 £.0
RUN 2.0 2.00 2.0 2.00 2.0 2.00
{HRS)
FORE SIZE= ©D.4 UM

WEIGHT (UG/ Mrext)
STATIONS 4 a 3 4 b 7
ELEMENT ' '
o 2.4 0.0 D.9 0.0 0.0 0.0
IR 1.4 4.5 0.0 f.2 0.0 1.5
SK 4.8 0.0 1.9 0.0 8.0 0.0
FH 4.4 0.0 5.2 0.0 D.O 2.0
BR 1.7 D.O DO 2.8 9.8 0.0
3 0.0 H.0 9.0 7.8 0.0 0.0
RN 2.00 2,00 2,00 F.00 2.00 2.00

{HRI)




DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE

STACKED' rIL|:R“UNTT'“‘*‘***‘”‘W‘*UCB/AIR QUAEITY~GR9UP-ANALYS+57 —
" NOMINAL FLOW RATE= 0.005 M**3/MIN

DATE= 6 1 77
START TIME= 4 P.M,
STOP TIME= 6 P.M,

NUCLEPORE FILTER PORE SIZE= 8.
© WE IGHT (UG /M¥*3 ).

STATION 1 2
ELEMENT : -
CA 3.4 5.8
FE 1.5 1.5
K R 1.2
St . . .
T , . 0.7
p 0.8 - .
co 6.3 .
cL . 3.8
MN o, .
NI | . 0.4
P8 . 1.6
S 3.8
RUN 2.00  2.00
 TIME(HRS)

3

0 uM

4

2.00

6

5.9

2.00

DALLAS ELEVATED SITE: I1H45 AT FOREST AVENUE

STACKED FILTER UNIT

UCD/AIR QUALITY GROUP

NOMINAL FLOW RATE=  0.005 M¥¥3/MIN

DATE= 6 1 77
START TIME= 4 P.M.
STOP-TIME= 6 P.M.

NUCLEPORE FILTER, PORE
STATION 1 2

ELEMENT =

CA 4.6 2.4
FE 2.4 1.3
K 1.2 .

St 4.8 .

T . 0.8
P S .

co 2.8 .

cL. 2.1 2.5
MN . .

NI . .

FB 2.2 5.0
S 3.9 4.2
v . 1.0
ZN . .

RUN 2.00 2.00
T IME (HRS)

SIZE= 0.4 UM
WE IGHT (UG /M¥**3)
3 4 6
4.3 1.6 .
2.2 1.2 1.1
. 1.1 1.8
9.2 . 3.6
. . 2.3
. . 6.6
1.3 . .
. . 1.
. 0.5 0.
3.8 3.5 2.
8.8 8.2 6.
0.9 1.3 .
. 0.3 .
2.00 2.00 2.00

O WU, O

2.00

ANALYSIS




L9T

PALLAS: IH 4% AT FOREST AV,

STACKED FILTER UNIT TX. AIR CONTRDL RDARD ANALYSIZ
NOMINAL FLOW RATE= 0.0050 Mxx3/MIN
DATE= & 277

START TIME= 7 A.M.
STOP TIME= 9 A.M.
NUMBRER OF OQRSERVATION STATIONS= &
FORE JXZE= 3.0 UM

‘ WEIGHT {UG/MeR3)
STATIONS ¢ 2 . 3 4 b .7
ELEMENT. :

FORE SIZE= 0.4 UM ' '

- WEIGHT (UG/iex3) |
STATIONS ¢ 2 3 4 b 7
ELEHMERT




89T

DALLAS: IH 43 AT FOREST AV.
STACKED FILTER UNIT
NOMINAL FLOW RATE=  0.00350 M®®3/MIR

DATE= & 277
START TIME= 4 P.H.
STOP TIME= & P.M. ,
NUMEER DF OESERVATION STATIONS= 5
FORE SIZE= 8.0 UM

WEIGHT (UG M*#3)
STATIONS % 2 4 & 7
ELEMENT

PORE SIZE= O.4 UM

B TREIGHTLUG Mex3)
STATIONS 4 A 4 & 7
ELEMENT ' ‘

TX. AIR CONTROL ROARD ANALYSIS




DALLAT: IR 45 AT FOREST AV

STACKED FILTER URIT : TX. AIR CONTROL HROARD ANALYSIS
: NOMINAL FLOW RATE= 2.0050D Mx¥I3/MIN '
DATE= 4 3 7V

START TIME= 7 A.M,
STOP TIME= 9 A.M. '
NUMEHER OF QHESERVATION STATIONS= 3
FORE SIZE= 8.0 UM

' WEIGHT (UG T1eR3)
ITATIONS 4 2 3 4 T A
ELEMENT C ‘

FORE SIZE= ©.4 UM ‘
' ‘ WEIGHT (UG/ MxxE)
STATIONS 4§ 2 3 4 &
ELEMENT

691
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TX. AIR CONTRDL ROARD ANALYIIS
4

0. 00%0 MEREMIN
WETGHT (UG/M%®3)

3

4 P.M.

77
6 P‘}‘#d

g.0 un

;?

4% AT FOREST AV.

ITACKED FILTER UNIT

.

3

é

iH

NUMEER OF ORSERVATION STATIONS=
SIZE

NOMINAL FLOW RATE

DALLAS:
DATE=
START TIiHE=
ETOF TINE=
PORE
STATIONY
ELEMENT

<
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DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE
QTAP“ED‘FlLIERAUNlIv*ﬁﬁ_—_mmwggfoCD[AiRAQUALLIXAGRQUEWANALYQIS
NOMINAL FLOW RATE=  0.005 M**B/MIN 7 L
DATE= 6 7 77 : -
START TIME= 4 P.M.

~ STOP TIME= 6 P.M.
NUCLEPORE FILTER, PORE SIZE=- 8.0 UM

WE IGHT (UG /M¥¥3)

STATION 1 2 3 4 6 7
ELEMENT

CA 4.4 11.8 2.0 2.9 3.2 .

FE 1.7 2.2 0.3 0.9 1.8 0.9

K 0.9 . 2.5 1.3 1.4 .

Sl 5.3 8.4 . . . .

Ti . . 1.1 . . .

co . 2.5 . 4.8 . 2.0
cu 1.1 . . 1.0 . .

CL . 2.4 6.3 8.7 . 2.2

NI . . . . . 0.3

PB 2.1 . . . . 1.3 R
S . . 2.8 . 6.5 0.9

v 0.7 0.8 . . 0.8 .

RUN 2.00 2.00  2.00 2.00 2.00 2.00 \
TIME (HRS) ' ©

DALLAS ELEVATED SITE: 1H45 AT FOREST AVENUE o
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.005 M**3/MIN
DATE= 6 7 77
START TIME= 4 P.M.

STOP TIME= 6 P.M.
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
: WE IGHT (UG /M*%3 )

| STATION 1 2 3 4 6 7

o ELEMENT

- CA 2.5 7.5 3.7 1.5 0.9 .
FE 1.2 1.2 1.3 1.5 . .
K . 1.7 . 2.0 . 1.2
Sl . . 11.5 1.6 . .
TI . . 0.8 0.8 0.7 .
P . 6.3 . . 3.3 3.3
Co . 3.5 . . . .
cL 3.5 4.7 3.2 . 2.8 3.2
MN . 0.6 . . . .
NI 0.2 . 0.7 . .
PB 7.1 5.6 2.4 3.2 1.3 .
S 1.7 2.1 6.3 6.1 3.4 3.3
v . . . 1.3 0.7 .
RUN 2.00 2.00 2.00 2.00 2.00 2.00
T IME (HRS)




T

CDALLAS:  IH 4% AT FOREST AV, o
STACKED FILTER UNIT » TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE=  0.0050 Me®I/MIN '
DATE= & 8 77
START TIME= 7 A.M.
STOP TIME= 9 A.M.
NUMEBER OF QRSERVATION STATIDNS= &
FORE SIZE= Q.0 UM
WEIGHT{UG/Mx%3)

STATIONS 4 2 3 4 & 7 )
ELEMENT

ch L 6.3 19.14 5.7 7.2 5.2 9.2

IR 0.0 0.0 0.0 0.0 4.5 0.0

51 DO taLd 0.0 0.0 0.0 13.9

FE 2.9 2.3 3.2 0.0 - 0.9 3.9
€L 7.0 0.0 0.0 0.9 .4 0.0
ST 0.0 D.0 0.0 0.0 D.0 0.3
RUN 2.90 2,00 2,00 2.00 2.00 2,00

{HRE?

FORE SIZE= 0.4 UM S ‘
_ WEIGHT(UG/Mex3)
STATIONS 4 '

2 3 4 b 7
ELEMENT . g _ -
TI 9.0 9.2 0.4 0.0 0.0 0.0
CA 14.9 43,9 45,5 4,0 5.5 5.2
5 S.b 8.0 0.0 0.0 0.9 2.0
MO 0.0 0.0 0.9 1.2 0.0 0.0
ZR tab 0.0 0.0 2.0 $.9 1.7
PH 4.2 7.4 4.4 5.8 5.2 0.0
HFt 1.8 4,2 2.7 1.8 1.9 2.3
31 AF.F RV 26,30 41204 0.0 T oL
FE 3.3 5.3 4.5 0.0 2.3 0.0
£L 4.8 L 7.4 8.7 4.2 4.0
RUN 2.00 2.00 2.00 Z.00 2.00 2.00

{HRI?



DALLAS ELEVATED SITE:
STACKED FILTER UNIT

IH45 AT FOREST AVENUE

UCD/AIR QUAL ITY GROUP ANALYSIS

NOMINAL FLOW RATE= = 0,005 M¥*3/MIN
DATE= 6 8 77
START TIME= 7 A.M,
STOP TIME= 9 A.M,
NUCLEPORE FILTER, PORE SIZE= 8.0 UM

WE IGHT (UG /M%*3 )
STATION 1 2 3 4 6 7
ELEMENT -
CA 3,5 4.1 2.0 3.1 37 3.2
FE 1.4 1.3 1.4 1.3 1.3 1.7
K . 1.2 . 1.6 1.0 .
S| 1.9 2.5 . . 10,0 .
Tl . . . 1.2 . .
P . 1.1 . 5.0 . .
co . 3.1 . . 7.6 .
cL . 4.5 2.4 2.1 1.5 2.9
MN . . : . 0.5 .
NI 0.7 . . . 0.6 0.8 .
PB . . . 1.4 . .
S . 3,2 4.0 1.2 . 2.6
v . . 0.8 0.9 1.0 1.2
ZN . . 0.2 . .
RUN 2.00 2,00 2.00 2.00 2.00 2.00
TIME (HRS)

DALLAS ELEVATED SITE
STACKED FILTER UNIT
NOMINAL FLOW RATE=

DATE= 6 8 77
START TIME= 7 A.M,
STOP TIME= 9 A.M.

_ NUCLEPORE FILTER, PORE SIZE=

1H45 AT FOREST AVENUE

UCD/AIR QUALITY GROUP ANALYSIS

0.005 M*x3/MIN

0.4 UM
| WE IGHT (UG /M¥*3) .
“ STATION 1 2 3 4 6 7
ELEMENT |
CA 3,3 2.2 2.6 2.5 2.2 0.9
FE . 1.6 1.2 1.0 1.4 1.2
K 2.8 . 1.3 . 1.6 .
T . 2.3 . . . .
P . . 1.0 . . .
cL . 9.3 3.3 . 3.0 . 5.3
MN . . 0.6 . 1.1 .
NI . . . . 1.1 .
PB 4.6 10.7 6.7 6.9 5.6 3.5
S 6.3 4.2 7.5 5.5 4.6 3.2
v . . : . . 1.1
ZN 0.3 . . 0.3 0.6
RUN 2.00 2.00 2.00 2.00 2.00 2.00
T IME (HRS)

173
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CDALLAS:  IH 4% AT FDREST AW,

STACKED FILTER UNIT
NOMINAL FLDW RATE= 0.0050 M**¥3I/MIN
DATE= b 3 F7 : .
START TIME= 4 F.HM.

STOP TIME= & P.M. o
NUMBER OF OBSERVATION STATIONS=. &
PORE SIZE= 8.0 un '

STATIONS 4 b K 4 A

ELEMENT . ‘

ch 5.7 9.9 15.0 4.9 3.3
K D0 0.9 0.0 0.0 o
IR 0.0 2.2 4.4 0.9 D.O
BR 0.0 0.9 4.7 o.0 0.0
21 0.0 14.7 0.0 9.0 D.O
FE 2.7 S BL2 2.7 0.0 DO
) 0.0 1.2 0 9.0 9.0 0.0
&L 0.0 - 3.8 0.0 0.9 DO
TI 0.0 D.E- 0.9 - 9.9 0.0
RuUn 2.00 2.90 2.0 . 2.00 2.00

{HRED

WETGHT (UG He®3)

TX. AIR CONTROL HOARD ANALYSIS

» + *
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Wﬁ__;_;—w__MAA~A444~A~9ALLAstLEVA¢Ea~s+TEJ—+Hm5AAI—FeRES$—AVENUE

STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE=  0.005 M**3/M|N
? ' DATE= 6 & 77

START TIME= 4 P.M,
STOP TIME= 6 P.M.
NUCLEPORE FILTER, PORE SIZE= §.0 UM

WE IGHT (UG/M¥%3 )
STATION 1 2 3 4 6 7
ELEMENT |
CA . 4.
FE 1
K 2. 1
Sl 4
T
P
o
cL
MN
S
v

~N WO
~
-‘d#

N -
~NUno

RUN 2,25 2,00 2.00 2.00 2.00 2.00
TIME(HRS) ' § '

DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.005 M¥**3/MIN
DATE= 6 8 77
START TIME= 4 P.M.
STOP TIME= 6 P.M,
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG/M*%3)

STATION 1 2 3 4 6 7
ELEMENT

CA 3.3 2.0 4.3 1.9 2.1 .
FE 1.5 0.9 1.5 0.8 1.3 1.2
K 2.8 1.3 : . 1.4 .
51 4.9 . . . 3.3 .
Tl . 1.0 . . . .
P 2.6 1.0 . . 1.6 .
co : . 3.5 . . .
cL 10.3 . 4.9 3.3 1.6 .
MN . . . . 0.5 0.5
PB . 2.8 1.6 . . .
S 4.3 3.2 3.5 4.5 55 5.4
ZN . . . . : 0.3
RUN 2,25 2,00 2,00 2.00 2.00 2.00
TIME (HRS) |
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DALLAS ELEVATED SITE: |H45 AT FOREST AVENUE

STACKED F ILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
- NOMINAL FLOW RATE=""0.005 M**B/MiN
N , DATE= 6 9 77

START TIME= 7 A.M.

STOP TIME= 9 A.M. :
NUCLEPORE FILTER, PORE SIZE= 8.0 UM

' © WEIGHT (UG/M¥*3)
STATION 1 2 3 6 7
ELEMENT
CA

FE

8.8 4

2.3 1
K - 0.9

2.4

1.1

0
5

N — U]
.
~ Ut 00 A

Sl

Tl .
P .
Co .
CL 3.4
MN
NI 0
PB 2.
S 1.
v ' .
ZN 0.

10.0 . .

oA UT—
L L] L] L] L
O ®— o
XTI

~ N~

1.7 1.6

NN~
. L] L] L] L]
DM

' RUON 2,00 2.00 2.00 2.00 2.00
T IME (HRS ) . |

DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE
STACKED FILTER UNIT . : UCD/AIR -QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.005 M¥¥3/MIN
DATE= 6 9 77 o
START TIME= 7 A.M.
STOP TIME= 9 A.M, :
NUCLEPORE FILTER PORE SIZE= 0.4 UM
© WEIGHT(UG/M*%3)

STATION 1 2 3 4 6 7

ELEMENT

CA 1.2 2.4 18.6 1.5 .

FE 0.9 1.2 1.7 1.0 . .

K . 2.4 . . 0.5 .

Sl 2.3 9,5 . . 3,1
T . . 1.6 . . .

P . . . 2.0 . .

BR . . . . 2.3 1.0
cL . . 4.8 4.1 6.0 .

PB 10.5 8.1 7.5 8.8 6.4 2.9
S 4.7 . 4.8 4.0 3.2 . 2.0
v 0.5 . 0.4 . .

RUN 2.00 2.00 2.00 2.60 2.00 2.00
TIME (HRS)
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START TiHE= 4§ F.M.
STOP TiME= & P.M.

HUMBER OF ORSERVATION STATIONS= b

PORE SIZE= Q.9 UM

»

STATIONS 4

ELEMENT

(ol 2 0.0 5.9
RUN

2.00 2.900
(HRS) '

FORE SIZE= 0.4 UH

STATIONS
ELEMENT
FE
CA
AN
53
Al
Ci.
FH
RUN

{HRS)

4 “¥

&

LT ODOWD
= s & ]
BDd @O b D

DL ODO S
L S
DSLOOODYD b

b3
Lo 2

WEIGHT (UB/ Mex3)

HEIGHT {UG/Mxexd)

3 4 &
0.0 2.0 9.9
2.9 19.3 0.0
P.d Fah 7.5
2.0 22,04 0.9
D.0 13246.4 2.0
2.0 D.9 2.9
0.9 Q.o D.0

2,009 2.00 2.00
a ke

vd

9.9

> > %

B - o
»
DLV LOL D

1

SOOANC O

kJ
s 2R3




DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE

STACKED FILTER UNIT

13

NOMINAL FLOW. RATE=

~ UCD/AIR QUALITY GROUP ANALYSIS

0.005 M¥*3/M|N

DATE= 6 9 77
START TIME= 4 P.M,
STOP TIME= 6 P.M.

NUCLEPORE FILTER, PORE SIZE=

8.0 UM

WE IGHT (UG /M¥**3)

STATION 1 2 3
ELEMENT
CA 7
FE 1
K 1
SI 4
T

co

cL 6.2
NE
S 3
Voo 1
2N

RUN 2.00
TIME(HRS)

DALLAS ELEVATED SITE:
STACKED F ILTER UNIT
NOMINAL FLOW RATE=
DATE= 6 977
START TIME= 4 P.M.
'STOP TIME= 6 P.M.
_NUCLEPORE F ILTER, PORE SIZE=

— N
L]
-_— 0

*» ® o e e
¢« ° e e »
N
.

3.1

. 0.2 )
2,00

-0.005 M¥

4 6 7
2.
1

8 .
9

2.00 2.00 = 2.00

IH45 AT FOREST AVENUE

UCD/AIR QUALITY GROUP ANALYSIS
*¥3/MIN

0.4 UM
, WE IGHT (UG/M¥x3) -
STATION 12 3 4 6 7
ELEMENT |

AL . ~ . . 1.6
CA . 1.3 . .
S| 3.1 2.3 . . .
Co . 1.2 .
PB . 2.8 . . . .
S 3.4 2.8 2.0 30 1.9 2.0
RUN 2.00 2.00 2.00 2.00 2.00 -2.00
TIME (HRS) |
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PALLAY:  IH 45 AT FOREST AV, ¢
STAEKED FILTER UNIT TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.00%0 Mx®IZ/MIN
DATE= & 10 77

STARY TIHME= 7 A.M.

STOF TIME= 9 A.NM. :
NUMBER OF OBSERVATION STATIONS= 5
PORE SIZE= 3.0 UM

WEIGHT (UG M*w3)
STATIONS 4 2 4 & 7
ELEMENT . |
£A . 4.3 F.4 6.3 4.5 b.4
RUN 2,00 2.00 2,00 2,00 2.00
(HRE)

PORE SIZE= 0.4 UM | |
- WEIBHT {UG/MrRE)
STATIONS ¢+ 2 4 é 7
ELEMENT ‘

s 5.5 0.6 20.2 2.9 22,0
€L 9.0 0.0 7.9 0.0 0.0
K 9.9 0.0 0.0  20.5 2.0
RUN 2.00  2.00 2.00 2.00 2.00
(HRS) |




DALLAS: | IH3O AT MOTLEY DR.
STACKED FILTER UNIT TX. BIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0 PO50 M&*W/MIN
DATE= T 20 77
START TINE= 4 P.H
STOP TIME= & P.N. .
NUMHEER OF OBSERVATION STATIONS= b
PORE SIZE= Q.0 UM :
' WEIGHTH UG/ Hex3)

STATIONS 3 5 7 8 9 10
ELEMENT . \
CL 8.8 15 9.2 11.5 12,0 14.4
ZN 0.0 5.4 0.0 5.5 0.0 9.0
cu 0.0 0.9 0.9 9.7 0.9 9.9
RUN 2,00 2.00 2.00 2.00 2,00 2.00
{HRS)

08T

PORE SIZE= 0.4 UM | ,
R WEIGHT (UG/MR*3)

STATIONS 4 3 5 7 a 9 10
ELEMENT o | o
chH $14.4 3.4 5.4 a.7 0.9 14.8 5.4
K 0.0 0.9 9.0 3.4 D.0 9.0 0.0
€L 19.90 Gt 4.9 7.3 424 44,2 P.4
Y 8.3 7.8 9.2 12.5 0.0 2.4 7.9
51 2%5.7 0.0 47.6 24.0 2.6 0.0 9.0
N DL 0.0 DO 0.0 4,2 0.5  D.0O
FE ) 0.0 - 4.9 5.6 D.O 4.8 3.5
Al B0 0.9 0.0 0.0 D.O PH.b6  98B.4H
RUn 2.00 2.00 2.00 2.00 200 2.00 2.00

(HRS)




DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE , S
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS |
NOMINAL FLOW RATE= 0,005 M**3/MIN
: ~ DATE= 72077 . - |

) START TIME= 7 A.M, | -
STOP TIME= 9 A.M., '
NUCLEPORE FILTER, PORE SIZE= 8.0 UM

WE IGHT (UG/M¥*3)

STATION 1 3 5 7 8 9 10

ELEMENT

AL . 3.2 . . . . .

CA . 1.9 3.8 1.4 1.2 1.5 2.1
FE . . 1.2 . . . 0.3
K 0.9 . 1.8 1.6 1.3 0.9 1.5
Sl . 6.7 2.2 . . . 2.1
Cco .. . . 1.0 0.7 0.5
cL 7.7 5.8 14,1 7.9 7.6 7.5 10.2
PB . . 2.8 . . . .

RUN 1.94 1.94 1.94 1.94 1,94 1.94 1.94

TIME (HRS)

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE -
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.005 M¥*3/MIN
DATE= 7 20 77 '
START TIME= 7 A.M,
STOP TIME= 9 A.M. :
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG /M*%3 )

STATION 1 3 5 7 8 - g 10

ELEMENT . . , S

CA 1.1 0.8 1.0 - 1.5 0.8 1.7 1.1

FE . . . 0.3 - . . .

K 0.7 ) 0.8 1.3 . . .

Sl . . 1.7 . o 2.1 .

P . .« . 1.0 . 0.7

co . . : . . 0.7 .

Cu : . . e 0.2 . 0.2 .

BR . 1.3 . . . . .

CL 0.9 . . 4.7 2.0 . 1.1

PB . 3.4 . . . 2.1 2.1

S 2.0 . . 1.1 0.8 . 1.4 .
v . . . 0.5 . 6.2 .

RUN 1.94 1,94 1,94 1.94 1.94 1,94 1.9

TIME (HRS) , .
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DALLAS: IH39 AT MDTLEY DR. ' :
STACKEDR FILTER UNITY TX. AIR CONTROL HOARD ANALYSIS

NONINAL FLOW RATE= D.0050 MX®3/MIN
DATE= 7 2% 77

START TIME= 7 A.M.
STOP TIME= 9 A.M. :
NUMEER OF ORIERVATION STATIONS= 3
PORE JIZE= 3.0 UM ‘

‘ WETOHT (UG Men3)

STATIONS 2 3 .3 .9 10
ELEMENT : , ‘ ’ v
Fiin 2,00 2,90 2.00 2.00 2.0

{HRS?

PORE SIZE= ©.4 UM

‘ , WEIGHT UG/ Mx%3)
STATIONS 2 3 5 - 19
ELEMENT ' ‘ .
£ 0.0 4.9 0.0 0.0 4.8
L 9.0 $3.8 7.9 0.0 5.4
Ry 0.0 T0 0 b.7 8.0 5.7
IN 0.0 1.2 D.H 9.0 0.0
AL 0, & D.O 0.0 0.0 @8.7
RUR 2,00 2,00 2.90 2.00  2.00

{HRID




DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
$ STACKED F ILTER UNIT - UCD/AIR QUALlTY GROUP ANALYSIS

e NOMANAL -FLOW RATE= 0,005~ M¥*3/MIN
DATE= 7 21 77 | .
START TIME= 7 A.M.
STOP TIME= 9 A.M.

NUCLEPORE FILTER, PORE SIZE= 8.0 UM
WE IGHT (UG /M¥%*3)

STATION 2 3 5 9 10
ELEMENT A
CA 1.4 2.1 2.2 3.1 0.3
FE . 0.7 1 1.4 .
K 1.9 1.2 0.8 . .
S| 3.0 . . 3.8 .
P . . . 0.8 .
co . 0.7 . 0.5 .
L 5.6 7.8 4.2 5.4 0.9
PB . 3.1 . . .
s . . . 0.8 .
v . 0.6 . . 0.1
ZN . . . 0.4 .
RUN - 1,94 1.94 1,94 1,94 1.9
TIME (HRS) S

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE ,
"STACKED FILTER UNIT » UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0,005 M**3/MIN
DATE= 7 21 77 |
START TIME= 7 A.M,

STOP TIME= 9 A.M.
NUCLEPORE FILTER, PORE SIZE= 0.4 . UM
WE IGHT (UG /M*%3)

STATION 2 3 5 9 10

ELEMENT

AL . 1.8 . . .

CA 1.5 0.7 1.3 2.0 2.4
FE B . 0.7 .

K . 0.5 1.9 3.7 .

S| . 2.3 6.3 7.7 10.7
BR . 1.7 1.4 1.3 1.6
cL 0.8 1.6 5.3 2.8 1.2
PB . 5.1 3.7 3.4 3.5
S . 1.4 1.0 3.5 4.6
v 0.5 . . . 0.7
RUN 1.94 1.94 1.94 1.94 1,94

TIME (HRS)
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PALLAS: IH30 AT MOTLEY DR. : B
STACKED FILTER UNIT TX. AIR CONTROL HOARD ANALYSIS
NOMINAL FLOW RATE= 0.0050 Mx*3/MIN T

DATE= Toan 77
ETART TIME= 7 A.M.
ITOF TIME= 9 A.M. ‘ ‘
NUMEBER OF ORSERVATION STATIONS= G
 PORE SIZE= 3.0 UM

WETGHT (UG Mewl)

STATIONS 4 3 4 7 a 10
ELEMENT '
aun 2.00 2.00 Q.00 2.00 2.90 2.00
{HRIY '

28T

FORE SIZE= ©O.4 up , ,
: WEIGHT (LG Mex3)

STATIONS 4 34 7 a 10

ELEMENT ‘ .

Ca I P 2.5 0.0 0.0 0.0 0.0
K D0 7.7 0.0 0.0 0.2 0.0
L 2.0 an.2 2.0 6.5 0.0 9.0
Ry a.3 9.3 5.8 2.4 7.8 2.9
31 7.7 0.0 0. 0.0 0.0 0.9
n 0.0 5.4 1.3 0.0 D.0 0.9
11 0.0 0.0 0.9 1.7 DO D.H
RUN 2.00 2.00  2.00 2.00 2.00 2,00

{HRI?




DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
STACKED FILTER UNIT - UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= 0.005 M**B/MIN ‘
DATE= 7 22 77
START TIME= 7 A.M.
STOP TIME= 9 A.M,
NUCLEPORE FILTER, PORE SIZE= 8.0 UM
WE IGHT (UG /M¥%3 )

STATION 1 2 3 4 7 8 9 10
ELEMENT

CA 4.9 4.9 1.0 0.8 1.7 1.7 1.1 .
FE 3.3 1.6 . 0.6 - 0.9 0.6 0.7 .
K 3.3 3.6 0.8 . . . . .
S| . 3.3 . . . . 3.2 .
T . . . . 0.5 . . .
cL 7.1 5.4 5,0 . 1.7 2.9 4.0 .
NI 21.6 . 0.5 . . . . .
S 6.5 10.6 . 1.8 . 1.5 . .
v 2.2 . . . . . .
RUN 1.80 1.80 1.75 1.75 2,00 2.00 2.00 2.00

TIME (HRS)

DALLAS ATVGRADE SITE: IH30 AT MOTLEY DRIVE

STACKED FILTER UNIT : UCD/AIR QUALITY GROUP ANALYS TS

NOMINAL FLOW RATE=  0.005 M*x3/MIN

DATE= 722 77

START TIME= 7 A.M.

STOP TIME= 9 A.M, -

=NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG /M¥*%3)

STATION i 2 3 4 7 8 9 10
ELEMENT ‘ .

AL . 1.6 . . . 45 6.9 .
CA . . 241 . . 0.7 . 1.0
FE . . 0.6 . . . . 0.6
K . 2.5 . . . . .
S| . . . 17.7 . . .
P . . . . 2.7 . 1.3 .
cL . . 9.2 0.8 . 2.0 . 0.4
N1 . 0.3 0.3 . . . . .
PB 2.9 2.8 . 1.7 3.1 . . .
S 1.1 . . . 6.5 1.5 1.4 .
ZN . . 3,5 . . . .

RUN 1.80 1,80 1.75 1.75 2,00 2.00 2.00 2.00
T IME (HRS)
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DALLAT: JIH30 AT MOTLEY DK.
FTACKED FILTER UNIY TX. AIR CONTROL HDARD ANALYSIE
NOMINAL FLOW RATE= O,0050 MexX/MIN

o

981

 DATE=" 8 3 77

START TIME= 7 A.M.
STOF TIME= & P.M.

NMUMBER OF OBSERVATION STATIONS= -3

FORE SIZE= 8.0 U

{HRX?

- WETGHTALMG/Mexd)

STATIONS ¢ 2 o3 7 8 9
ELEMENT : , :
RURN $1.00° 10.50 P.75  10.75  10.50 10.50
{HRS) -
FORE SIZE= H.4 Un ,
' WEIGHT (UG x5
- STATIONS 4 2 5 7 a8 ?
ELEMENT , ‘ ' :
Oh 5.3 3.6 7.8 5.7 2.0 7.2
K. 0.6 D.4 $.90 0.8 0.0 0.7
€L 2.0 3.7 1.8 t.4 2.2 4.4
s 6.8 8.0 2.5 F.4 5.5 4.9
b .2 5.4 12.90 2.4 0.0 0.9
N 0.0 D.4 0.5 0.9 9.0 0.2
. FE 1.4 . 0.8 4.2 4.8 Db 4.3
" PH 0.9 0.0 0.0 $.4 0.0 DO
AL 0.0 0.0 8.5 . 0.9 $7.6 0.0
RUN 11.90 10.50 9.75  19.75  10.%0 410350




DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE :
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE= U. 005  M**5/MIN

DATE= 8 3 77 .

START TIME= 7 A.M,

STOP TIME= 6 P.M.

NUCLEPORE FILTER, PORE SIZE= 8.0 UM-
WE IGHT (UG/M*%3)

STATION 1 2 3 5 7 8 9
ELEMENT :

CA 0.7 1.4 0.7 1.3 0.9 0.4 0.6
FE 0.2 0.5 0.2 0.3 0.2 . .
K 0.3 0.4 . 0.3 0.2 0.3 0.3
Sl . 3.4 0.6 1.2 . . .
Tl 0.2 . . . 0.3 0.5 .
P . . . 0.2 . . .
Co 0.2 . . e 0.1 . .
cu - . . . . 0.1
BR B . . . . . 0.2
CL 0.5 . . 0.4 . . 0.3
PB BN . . 0.6 0.6 - . 0.5
S . . . . . 1.0 .
v . . 0.1 . . . .
ZN . 0.5 . . . . .
RUN 10.40 10.40 10.40 10.40 10.40 10.40 10.40
TIME (HRS) : :

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE=  0.005 M¥*3/MIN
. DATE= 8 3 77
START TIME= 7 A.M,
STOP TIME= 6 P.M.
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
. WE IGHT (UG/M¥*3) R ,
STATION 1 2 3 5 7 g 9

ELEMENT

AL . . e . . . - 0.4
CA 0.4 0.4 0.3 0.5 0.5 0.5 0.5
FE 0.1 0.2 . 0.2 0.2 . .
K 0.2 0.1 0.2 . 0.2 . 0.3
Sl 0.9 . 0.2 1.3 0.8 . 1.5
Tl . . 0.1 . . . .
P . 1.4 . . . 0.5 .
CO . 1.0 . . 0.1 . -
Cu 0.1 . . . . . .
BR . . . 0.4 0.3 . .
CL . . . . . 0.7 .
PB 0.5 0.7 0.8 2.1 1.7 . 1.1
S 2.5 1.3 1.8 3.1 2.2 2.0 1.5
ZN . . . 0.1 . . .
RUN 10.40 10.40 10.40 10.40 10.40 10.40 10.40
TIME(HRS)
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- DALLAS:  IH3O AT MOTLEY DR. : :
STACKED FILTER UNITY TX. AIR CONTROL HDARD ANALYSIS
NOMINAL FLOW RATE= 0.005D M¥%3I/MIN
DATE= 8 4 77

START TIME= 7 A.M.

STOP TIME= & P.H.

NUMBER OF OHRSERVATION STATIONS= 5
FORE SIZE= 8.0 UM . :
CHETGHT UG/ Mes3)

STATIONS 4 2 5 a 9
. ELEMENT | |
RUN  14.00  44.00 14.00 11.00. 141.09
{HRS) -

FORE FIZE= ©.4 UN

WEIGHT (UG TH%x3) -
ITATIONS 4 2 5 a @
ELEMENT '

N Tt 4.4 4.7 3.4 3.5
K 2.0 0.6 0.9 0.0 0.8 -
Ci. 3.2 4.0 3.9 1.3 2.4
oy a.2 1.5 9.4 8.4 6.8
S3 5.7 5.0 P4 2.1 6.8
In 9.0 9.6 - O3 D0 D.2
cu 8.0 1.9 0.0 0.0 0.0
FE DY SIS R 0.9 0.9
PR 0.0 0.0 1.0 0.0 0.9
T 0.0 D.H 2.3 0.0 0.3
NI 0.9 DO 2.3 0.0 9.9
RUN $11.00 14,00 14.00 14.00 11.00

{HRI)




———————DALLAS AT GRADE —SHTE+—tH30-AT -MOTLEY-DRHVE ————— —
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYS!S
NOMINAL FLOW RATE= = 0.005 M*¥3/MIN
DATE= 8 4 77.
START TIME= 7 A.M,
STOP TIME= 6 P.M,
NUCLEPORE FILTER, PORE SIZE= 8.0 UM
WE |GHT (UG /M¥¥3)

STATION 1 2 5 8 9
ELEMENT
AL - . . 1.2 2.5 .
CA 0.9 0.4 1.2 2.0 0.9
FE 0.2 . 0.2 0.5 0.2
K . 0.2 . 0.2 0.1
sl 0.4 0.4 1.5 3.0 .
P . 0.4 . 0.2 .
Co . . . . 0.1
BR . . 0.2 . .
cL 0.2 0.7 0.3 0.7 .
RUN 10.60 10.60 10.60 10.60 10.60
TIME (HRS) '

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.005 M**3/MIN -
DATE= 8 4 77
START TIME= 7 A.M,
STOP TIME= 6 P.M.
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG /M¥*%3))

STATION 1 2 5 8 9
ELEMENT _

AL . . 0.2 0.3 .
CA 1.0 . 0.4 0.5 0.4
FE 0.3 . 0.1 0.2 0.2
K 0.2 0.2 0.1 0.2 0.3 -
Sl 0.4 . 0.3 0.4 1.3
TI 0.1 . . 0.2 .
Cco . . 0.1 . .
Cu . 0.1 . .
BR . . 0.5 0.2 0.4
CL 0.2 0.4 . 0.2 .
PB 0.5 . 2.2 0.5 2.2
S 2.1 . 2.1 1.4 2.8
v . . . . 0.1
ZN 0.1 . . . .
RUN 10.60 10.60 10.60 10.60 10.60
TIME(HRS)




STACKED FILTER UNIT TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.00%0 M®*I/MIN
DATE:= 8 10 77 '
START TIME= 7 f.M.
ITOF TIME= & F.M. '
NUMEER OF OBRSERVATION STATIONS= )
FORE SIZE= 8.0 UM : _ _
' : WEIGHT (UG/M#%%3)

-
fo]
s

STATIONS. 4 2 3 5 9
ELEMENT . t T
CA 1.5 0.9 b 0.9 0.4 1.4

K 0.0 0.0 0.5 0.0 0.5 0.6

CL 0.0 0.0 0.8 0.0 0.0 0.0

$T 2.7 9.0 4.8 0.0 0.0 0.0

ZN 0.0 0.0 0.2 0.0 0.0 0.9

cu 0.0 0.6 0.2 0.0 0.0 0.9

FE 0.5 0.0 0.6 0.0 0.0 0.0

TSP 0.0 B.2 294 17.0  14.2 - 47.9

(TOTAL WT.)
RUN 11,00 11,00 4$4.00 14.00 11.00 10,25
C(HRS) - :

FORE SIZE= 0.4 UM A
WELGHT CUG/M%x3)

STATIONS 4 2 3 5 5 10

ELEMENT - o ' :
CA 1.0 0.5 0.5 0.0 0.0 0.9
£l i.2 0.9 0.0 1.8 1.1 1.1
5 1.4 1.4 3.3 0.0 0.0 1.9
PR 0.0 0.0 0.9 0.0 0.0 0.0
BR 0.0 0.0 0.5 0.3 0.0 0.0
TSP 22,4 18,8 25.8  19.4 43,6 29.1

CTOTAL WT.) -
RUN . 11,00 11,00 11.00 14.00 411.00 40.25

(HRRY
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
STACKED FILTER UNIT : UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE=  0.005 M*¥3/MIN

DATE= 8 10 77

START TIME= 7 A.M.

STOP TIME= 6 P.M. -

NUCLEPORE FILTER, PORE SIZE= 8.0 UM
'WE IGHT (UG/M*%3)

STATION 1 2 3 5 9 10
ELEMENT :

AL . . 0.4 . . .
CA 0.6 0.5 0.9 0.5 0.4 0.7
FE . . 0.2 0.1 . 0.2
K - 0.3 0.2 . . . 0.2
Sl . . . 1.3 . . .
TI . . . . 0.1 .
P . 0.3 . 0.3 .
Co . . . 0.2 . .
BR . . 0.2 . . .
CL 0.6 1.1 1.0 0.9 0.9 0.8
PB . . 1.0 0.5 0.4 .
S . [ . . . '0. 3
v 0.2 . . 0.1 . .
RUN 10.60 10.60 10.60 10.60 10.60 10.60

TIME (HRS)

DALLAS AT CGRADE SITE: IH30 AT MOTLEY DRIVE
STACKED FILTER UNIT ' UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.005 M*¥3/MIN
DATE= 8 10 77 ' :
START TIME= 7 A.M,
STOP TIME= 6 P.M,
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG/M¥*¥3)

STATION 1 2 3 5 9 10
ELEMENT

AL . . . . 1.1 .
CA 0.3 0.4 0.5 0.3 0.3 0.3
FE . . 0.1 . . .
K . 0.3 . . 0.4 0.1
BR . 1.0 0.3 0.2 0.3
cL 0.2 . . . 0.5 0.2
PB. . . 2.5 0.9 0.7 0.9
S . 0.9 . . .
RUN 10.60 10.60 10.60 10.60 10.60 10.60
TIME(HRS)
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SAN ANTONIO:LODF 410 AT MILITARY HWY |
STACKED FILTER UNIT : TX. AIR CONTROL BOARD ANALYSIS
NOMINAL FLOW RATE=  0.0225 Mex3/MIN S
DATE: 9 28 77 D
START TIME= 8 A.M.
STOF TIME= & F.M. ,
NUMEER OF OBSERVATION STATIONS= 4
FORE SIZE= 8.0 UM
| | o WETGHT (UG/M*%3)

STATIONS 3 3 - -
ELEMENT o :
CA 6.5 10.8 6.2 8.2
K 0.2 0.5 0.2 0.3
CL. 0.9 1.6 1.0 0.9
s 0.7 0.8 0.8 0.8
51 3.9 6.7 3.4 4.6

i FE 0.5 0.8 0.5 . 0.6
PR 0.3 0.3 0.0 0.0
ER 0.0 0.1 0.0 0.0
Al 1.5 2.2 0.0 0.0
ZN 0.0 0.0 0.6 0.0
TSP 44,6 TO.6  4B.4 X3
CTOTAL WT.) |
RUN .75 RIS LTS 9,75

(HRS)

FORE SIZE= 0.4 UM :
' ' CWETGHT (UG Mex3)

STATIONS 3 . 3 3
ELEMENT : o :
Ch i.1 §.5 §.1 1.0
K 0.0 0.0 0.1 0.0
CL. 1.4 1.0 1.3 §.90
5 3.8 3.8 3.8 3.6
3T 1.1 1.3 1.0 0.9
FE 0.0 0.0 0.4 0.0
FR 1.9 1.7 1.8 § .o
RK 1.4 0.9 1.0 0.9
Al 3.4 3.0 2.4 2.8
AS 0.0 0.0 - 0,2 0.0
TSP 2%.2 20.7 20,3 2.7
(TOTAL WT.)
FUN 9.7 9,75 9,75 9.5
(HRE)Y

Note: Side—by—Side Operation




SAN ANTONIO:LOOF 410 AT MILITARY HWY ,
STACKED FILTER UNIT TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.,0225 M¥x3/MIN
DATE= . 9 2% 7Y
START TIME= 8 A.M.
STOP TIME= 3 P.M.
MUMEEFR -OF OBRSERVATION STATIONS= 4
PORE SIZE= 8.0 UM
' WETGHT UG/ MEx3)

STATIONS 3 3 3 3
ELEMENT

CA 7.5 7t 6.0 5.4
K 0.3 0.3 0.0 0.0
Gl f.4 1.2 0.8 5.0
3 0.9 0.7 0.8 0.7
51 3.6 3.3 2. 2.4
FE 0.5 0.5 0.4 0.3
TSF 61.5 42,6 35.3 30,9
 CTOTAL WY.)

RUN 6.50 6,50 6.50  6.50
(HRS)

FORE SIZE= 0.4 UM

A WETGHT (LG M)
STATIONS 3 3 3 3
ELEMENT '

A 1.3 1.0 Q.9 .1
£ .3 1.3 I 1.1
b 4.4 4.2 3.9 4.4
ST 1.5 Q.0 0.8 1.0
FH 1.7 1.7 1.6 1.7
BR 1.0 0.9 0.9 .0
Al. 4.7 3.3 0.0 3.5
TIF 23.7 26.2 2941 27.5

(TOTAL WT.)

RUN 6.350 6.530 6.50 6.30
(HRE)

Note: Side~by-Side Operation
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SAN ANTONID:LDOF 410 AT MILITARY HWY
STACKED FILTER UNIT o TX. ALR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.0225 M*¥x3/MIN B '
DATE= 10 5 PT :
START TIME= 7 A.M.
STOF TIME= 6 F.M.
NUMEBER OF ORSERVATION STATIONS= &
FORE SIZE= 8.0 UM o
. e N WETGHT UG/ M#E%3Z)
STATIONS 1 3 5 b 9 10
ELEMENT
: Ch 3.8
a0 K 0.3
el 0.9
5 0.5
ST 2.9
FE 0.3
TSP 23,0 34.
CTOTAL WT.)
FUN 10.50  10.50
(HRS) : .

>

»
>

L 4 »
> »
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»
>

»
>
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»
(SRR SR o R ROl

(v

g
>

R SRR
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o
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b
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*
28]
ry
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18.0 3

*
]

PSR -V
W gD O

g
]

10.50 10.50 10.350

-—
<
o
>

A

PORE SIZE= 0,4 UM

’ WETGHT (UG M%%E)
STATIONS 14 x 5 b6 9 10
ELEMENT

A D.3 V. b B O D.4 Q.6 0.2 ,

b 0.0 0.0 D0 D.0 0.0 P.8 ' o
h 3.4 - 5.8 babh &.03 '

FE 0.0 0.0 0.2 0.0 0.0 0.0

PR 0.9 . 2.4 2.6 1.3 2.0 .

BR 0.3 .2 4.0 0.5 .7 Q.4

TIF 18.6 34.1 23.6 29,0 29,4 29.8

(TOTAL WT.) _
RUN §O.50 10.50 10.%0 10.50 10.30 10.50
(HRS)?
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SAN &NTUNIO:LOUP 440 AT MILITARY HWY o
STACKED FILTER UNIT ' TX. AIR CONTROL BOARD ANALYSIS

NOMINAL FLOW RATE= 0.0225 M¥*3/MIN
DATE:= 10 5 VY

START TIME= 7 A.M.

STOF TIME= 6 F.M.

NUMBER OF OBSERVATION STATIONS= 8
FORE SIZE= 8.0 UM

, WEIGHT (UG/M*®%3) -
STATIONS 3 3 5 5 -y 9 10
ELEMENT . _

CA 5.8 5.2 5.5 5.7 5.0 7.9 6.0
oL 1.3 1.8 1.0 0.9 1.1 1.8 0.8
s 0.0 0.0 0.5 0.0 0.0 0.0 0.0
I 2.3 3.6 2.2 4.9 2.6 8.4 " 2.8
FE 0.4 0.6 0.4 0.6 0.4 0.8 0.5 -
TSP 36.3 32.9 30.3 446.3 42,0 87.3 37.0
(TOTAL WT.)Y

- RUN & .00 4.50 R d 2.75 7.5 .75 7.5
(HRS)
FORE SIZE= 0.4 UM
, , WETGHT (UG M*%3)
STATIONS 3 3 5 3 9 9 10
ELEMENT ’
Ch 0.0 5.0 0.5 0.8 0.4 §.1 0.3
ST 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
FE 0.0 0.0 0.2 0.0 0.0 0.0 0.0
FR 2.4 3.2 2.3 3.6 1.6 3.4 .14
RR 0.9 1.6 0.8 1.9 0.5 1.4 0.3
TSF 32.3 36.5 26.9 14.5 25 .4 44.2 25,3

(TOTAL WT.) :

RUN 6. 00 4.50 7.5 2.7 7.8 2.5 T.TS
(HRS) : -
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SAN ANTONIO:LOOF 410 AT MILITARY HWY S
STACKED FILTER UMNIT TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.022% M*#3/MIN '
DATE= 10 & 77
START TIME= 7 A.M.
STOP TIME= 6 P.M.
NUMRER OF ORSERVATION STATIONS= 5
PORE SIZE= 8.0 UM '

WETGHT (UG/Mx%3)
STATIONS 1 3 5 % 10
ELEMENT : ‘
CA S 2.9 6.2 3.6 14,2 4.0
® 0.0 0.3 0.0 0.4 0.0
CL 0.4 1.0 0.9 0.0 0.6
‘8 0.0 0.5 0.4 0.0 0.4
5T 1.5 5.5 2.4 10.7 3.4
Al 0.0 2.4 0.0 0.0 0.0
TN 0.0 0.4 0.0 D.0 0.0
cu 0.0 0.1 0.0 0.0 0.0
FE 0.3 0.7 0.3 0.9 0.3
FH 0.5 0.6 0.4 0.0 0.0
i 0.0 . 0.2 0.0 0.0 0.0
¥ 0.0 0.0 0.0 0.0 0.4
TSP 20.2 43,2 2%.5 95,2 42,64
C{TOTAL WTLD)
FRUN 14.2% 11.00 11.00 14.00 11.00
{HRS) :

FORE SIZE= 0.4 UM .
WETGHT (UG Mx*3)

STATIONS 4 3 3 9 50
ELEMENT :
K 0.0 " H.O 0.0 0.2 0.0
ca - s 0.3 0.3 2.6 0.3
el 0.0 0.0 0.2 0.0 0.0
5 bt 2% SR &.2 6.5
S 0.0 0.0 0.9 0.2 0.9
N 0.0 0.0 0.0 0.0 6.0
FE 0.0 0.0 0.0 0.2 0.0
FR 0.9 2.0 §.5 1.0 §.0
BR 0.3 0.9 0.6 0.5 0.2
TSP 29 .4 el IS 2R RBLT 0.0
(TOTAL WT.)

RUN $4.2% 14,00 41.00 11.00 11.00
(HRS)
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SAN ANTONIO:LO
STAURED FILLTER

NOMINAL FLOW
- DATE= 10
ITART TIME=
STOF TIME=
NUMBER OF
FORE SIZE=

QR

STATIONS 1
ELEMENT
Ca

K

CL

X

51

FE

R

HR

TSE .
(TOTAL
RUN
(HRS)

> > » > > > 3

>

PO HORES

s

R - RoRERE RoERE I

U & i

FORE STZE=

STATIONS

ELEMENT

K |

Ch.

5

PR

BR

TSP
(TOTAL

RUN
(HRS)

4

A

-

- e
NS O

Fy

Ld

¥

Pab
32.5
WT.D
S.25

a

2,
H

OF 4190 AT MILITARY HWY
UNIT ' TX. AIR CONTROL EROARD QNQLYSIA

RATE=  0.022% Me®3/MIN
YA : '
7 AM.
® A.M.
SERVATION STATIONS= 6
8.0 uM ,
: WEIGHT (UG/M%%3)
3 = & 9 10
&6.7 b.4 5.5 &.7 5.9
0.4 0.0 0.0 0.0 0.0
1.5 ‘2.0 2.4 2.4 1.5
0.0 0.0 1.9 0.9 9.0
3.3 2.0 4.1 2.4 2.4
0.5 0.5 0.4 0.4 0.2
1.0 0.7 0.0 0.0 0.0
0.0 0.0 0.9 0.0 0.0
39.6 37.2 40.0 33.4 36.0
.50 5.50 5.00 5.50 5.50
.4 UM
WEIGHT CUG/Mex3) ,
3 5 b % 10
T 0.0 0.4 0.6 0.0 0.0
0.7 1.5 2.6 0.8 0.7
8.9 b.b 7.8 6.8 &.7
2.9 2.6 1.3 2.2 . 1.5
1.2 0.9 0.5 1.0 . 0.5
3652 33.8 33.0 84,90 0.0
550 5,50 5,00 5 .50 5.50
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DATE= 10 1
START TIME=
STOF TIME=

NUMBRER  (OF QHSERUATIDﬂ

FORE SITZE=

STATIONS
ELEMENT

Ch .
K .
L. .
hy a
o4 .

Al
ZN
FE
PR
RR
MN
ZR
TSP 35.8
(TOTAL WT.)
RUN 10.00
(HRS)

L T T ) >
>SS OQURAT SIS D~

>

COOOTCTOUS >0

A

FORE SIZEs=

STATIONS 4
ELEMENT
K
Ch
Gl
S
51
FE
ZR
PR
BR
SN
TS 23,
CTOTAL W)
RUN 10,00
(HRS)
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N
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> & > » » = > ‘ﬁ >
VOBV OO B~

8 77

7 ALM.
b .M.
8.0 UM

et

e

K" > > >

>

» 3 E »

PS>V DOOS D W

3

>

10.00

0.4 UM

]
~

0.3
0.3
0.3
3.6
§.4
0.0
0.0

1.5

D7

0.0
20,1

19.00

P
LA

STATIONS = 7

WEIGHT (UG/M%%3)
3 5 8

>

T.8 Hh.b
0.4 0.3
1.3 0.9
0.8 ’
Bl
0.0
0.1
D.b
D.6
2.3
0.0
0.0

Ba.2

E > x 2 3
bt
> » 3 > > 0+ > 3 3

>
>

NCTOOOCTHOO O
»
POV TONNO

i _

OSSO OTRLD
>

NTTORDUHD -

18]

>
>

-
o
S

-3
A

10.40  10.75

WETGHT (UG/ M%%3)
3 3 b

Q.0
CD.h
0.3
3.9

0.0
0.7
0.3
4.2
0.0
0.0
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3
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SAN ANTONIO:LODF 410 AT MILITARY HWY

STACRED FILTER UNIT TX. AIR CONTROL BOARD ANALYSIS
NOMINAL FLOW RATE= 0.0227 M¥x3/MIN
DATE= 10 17 V7

START TIME= 7 A.M.
STOF TIME= & P.M.
NUMBER OF ORSERVATION STATIONS= k4
FORE SIZE= 8.0 UM

‘ WEIGHT (UG/M*x3) v

STATIONS 4 2 3 5 b 7 8 9
ELEMENT o :
CA 4.4 4.3 6.3 6.0 4.3 3.3 3.2 3.2
K 0.2 9.2 9.3 0.3 0.0 9.2 2.0 0.3
L 0.4 9.3 0.4 D.6 Q.6 0.4 0.2 0.3
8 0.4 Q.6 9.7 0.5 0.5 0.6 0.0 0.4
ST 3.1 3.9 3.0 3.3 2.4 4.8 2.7 3.3
ZN 0.9 0.0 9.0 0.1 0.1 9.0 0.0 0.0
FE 0.4 0.4 0.4 0.3 0.3 2.3 0.3 0.3
FR 0.0 0.0 0.5 0.4 0.4 0.0 0.0 0.3
EBR 0.0 . 0.0 0.2 0.0 0.0 0.0 9.1
TSP 20.3 21.6 34.7 33.8 23.0 i19.4 20.2 30.7

(TOTAL UWT.)
RUN 19.50 10.50 10.73 10.73

14.00 11.00 11.00 10.75
(HRI) )
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CHEIGHT UG/ M%E®3)

0.4 UM

SIZE=
1
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WT.) :
19.50 10.50 10.7% 10.75 11.00 11.00 11.00 FO.75  10.75

{TOTAL

RUN
(HRS)



ITARY HWY

SAN ANTONIO:LOOF 410 AT MIL

STACKED FILTER UNIT

TX. AIR CONTROL RODARD ANALYSIS

0.0223 M%*3J/MIN

FLOW RATE=
20 77

10

NOMINAL

DATE

START TIME
STOP TIME

7 AN,
6 F.M.

10Q

NUMBER OF OBSERVATION STATIONS=

PORE SIZE=

8.0 uM-

WEIGHT (UG/ M#x3)
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i

o
-3
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SAN ANTONIO SITE: [H410 AT MILITARY HIGHWAYi

- STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE=  0.022 M¥**3/MIN :
DATE= 10 20 77 : '
START TIME= 7 A.M,

STOP TIME= 6 P.M.

NUCLEPORE FILTER, PORE SIZE= 8.0 UM

- WEIGHT (UC/M¥*3)

STATION. 1 2 3 4 5 6 7
ELEMENT

AL 0.2 . 2.0 0.4 ; . .
CA 3.0 2.9 3.5 33 39 2.4 2.
FE .3 0.3 0.4 0.3 0.4 0.2 O,
K 0.2 0.1 0.2 0.2 0.2 0.1 0
S| 1.9 1.3 1.4 1.9 1,5 0.9 1.
BR 6.1 0.1 0.2 0.1 0.2 0.1 0.
cL 0.3 0.2 0.6 0.3 0.2 0.2 0.
PB 0.3 0.3 0.8 0.5 0.6 0.4 O.
ZN 0.1 . 0.1 0.1 0.1 . 0.
RUN  10.50 10.50 11.00 11,00 11.00 11.00 11.00
T IME (HRS) ‘

SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY

L ]
el e R VRV

8 9 10
. 0.2 .
1.4 2.7 3.
0.1 0.2 0.
0.1 0.2 0
0.4 1.3 2
0.1 0.1 0.
0.1 0.5 0.
0.2 0.4 0

11.00 11,00 11.00

-STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE= 0.022 M¥x3/MIN :
DATE= 10 20 77
START TIME= 7 A.M,
STOP TIME= 6 P.M., .
NUCLEPORE FILTER, PORE SiZE= 0.4 UM
' WE IGHT (UG /M¥*%3)

STATION 1 2 3 4 5 6 7
ELEMENT
CA 0.2 0.3 0.5 0.2 0.5 0.3 0.4
FE 0.1 0.1 0.2 C.1 0.1 0.1 0.1
K C.1 0.1 0.1 0.1 0.1 0.1 0.1
Sl 0.2 0.2 0.4 0.1 0.2 0.3 0.2
- BR 0.4 0.3 1.9 0.6 1.4 0.7 0.6
PB 1.2 1.1 5.0 1.7 3.8 2.3 2.0
S 1.1 1.1 0.6 0.8 1.2 1.1 1.1
v . . 0.1 . . . .
RUN 10,50 16.50 11,00 11.00 11.00 11.00 11.00
TIME(HRS)
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8 9 10
0.2 . 0.3
0.1 0.1 0.1

- 0.1 0.1 0.1

. 0.2 0.2
0.2 0.8 0.5
0.8 2.2 1.6
0.7 . 1.1

11.00 11.00 11.00
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&

cu

FASO:  IHIO AT LUNA ST.

XTﬁ(hFD FILTER UNIT _ TX. ALK CONTROL ROARD ANALYSIS

NOMINAL FLOW RATE= 0.0225 Mex3/MIN

DATE:= 14 47?7

START TIME= 7 A.LM.
STOF TIME= & P.M. 7
NUMEBER OF ORSERVATION ATQI{HNsm a .

FORE SIZE= 8.0 UM _
WETGHT UG/ MER3)

N
@&

STATIONS 4 3 4 5 &
ELEMENT :

TI 0.4 0.3 0.1 0.2 0.3 D.4 0.1
ChH 23.4 1I5.6 | 6.8 féh.1 9.0 Tats 7.6
K 2.8 2.3 1.9 i.8 §.1 0.8 0.8
L. 0.0 0.5 - 0.2 0.0 0.0 0.0 - 0.0
s 1.2 2.4 3.2 2.7 1.2 1.4 1.4
5¥ 24.9 14.3 2.2 9.4 DO 0.0 13,2
Al 10.4 B3.@ 2.5 6.5 3.8 0.0 0.0
ZN 0.2 0.2 0.1 .2 0.9 0.4 0.1
0.0 0.0 0.0 0.4 . 0.1 0.1 0.0

FE 3.4 2.4 1.0 .Y 1.3 1.4 0.9
PR .4 0.5 0.4 $.4 0.4 0.4 0.0
B 0.0 0.0 0.9 0.3 0.0 0.0 0.0
TSF 108.8 93,9 45,2 TR 44,14 0.0 39.2

(TOTAL WT.) : -
RUN 1015 10,00 10.00 10,00 10.00 10.90 10.00 4
(HRS)Y o ' : '
FORE SIZE= 0.4 UM A
' WEIGHT CUG/M*®%3)
STATIONS 4 3 4 = b 7 8
ELEMENT : A

v 0.0 0.0 0.0 0.0 0.0  D.O 0.0
TI 0.1 0.9 0.1 0.4 0.0 0.0 0.0
CA b4 bt 3.2 3.2 a8 2.0 2.8
Ko 0.6 0.6 0.7 0.4 0.3 0.3 0.3
CL. 0.7 0.3 9.3 0.0 0.0 0.0 0.3
by 6.0 6.9 3.0 3.8 3.0 B.b 3.4
ST 2.% . 4.5 4.4 DD 0.0 0.0 3.9
ZN 0.1 0.2 0.1 D.1 0.1 0.4 0.0
FE 0.7 0.8 0.7 0.4 0.4 0.3 0.3
FR 0.8 2.0 0.5 §.2 0.7 0.8 0.0
R 0.5 0.9 0.2 0.5 0.2 0.2 0.2
9.3 20.4 2%.1  417.6 ”9 T 20.4

TEP 41.0 5
(TOTAL WT.D :
RUN 10.15 10.00 19.00 10.00

(HRE)

19.00 10.00 9
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3

AIR CONTROL ROARD ANALYSIS
7

D.O022% MEXI/MIN.
3

TXA
WEIGHT (UG/Mx%3)

1

77

7T AML

6 F’AM"
NUMBER OF ORSERVATION STATIONS

FORE SIZE=

8.0 UM

i

IH1® AT LUNA ST.

STACKED FILTER UNIT

11 47

NOMINAL FLOW RATE=
START TIME=

DATE=

STOP TIME=
STATIONS
ELEMENT

1.5

ElL PASO:

QQ303906

0?092009
&4

59993641

< < L 3 < < < 4 4
I MeCoO0 0T
: N

GMNSNSeIN
LI L < < + 4

iBneons o~
~ .

10

DM
*+ %2 <4 < < < 1 «
F Il -

-
mnﬁand\/mdomn&?
4 < < ¢

«-9\1030119

! -
-
‘e ¢+ < < < =< < %

CoTOoMNeSCMm

&3 fo
-—

. .

Ly ML D L -

3.50

o

0.0

‘« < <
eSO

6.50

4.00
3

3

6,00
WETGHT (UG/M%%3)

i

3.23

0.4 UM
i
3.4 .

4,50

LTOTAL WT.)

FORE SIZE=
LEMENT

RUN
(HRI)
STATIONS

oo

< < <

2 Q- @

e o
L

-

0.\5 !
12.0

0
&
F.7

0.5
0.5

370

FE
S
BR

0.0
36.0

+;

6,50

9. 6
4,00
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EL FASO:

NOMINAL
DATE=

START TI
STOR

IH10 AT LUNA ST.
STACKED FILTER UNIT
FLOW RATE=
i1 48 77

ME =

TIME=

7 ALM.

F.M.

0.022%

TX.

NUMRER OF OBRSERVATION aTﬁTTON&w B -
FORE SIZE= '

STATIONS

ELEMENT
Vv
TI
AL
CA
K
el
ks
51
ZN
cu
FE
PR
BR |
TSP 4
(TOTAL
RUN
(HRS)

i

0.0
0.4
e

T oa s

26.9

3.4

o

A A

2.9
39.3

Ya
0.0
4.0
0.0
0.0
43.9
WT.)
4.30

PORE S1ZE=

STATIONS

ELEMENT
CTX

Ch

K

CL

Ay

o

IN

FE

PH

BR

TSP

CTOTAL
RUN
{HRS)

4

.
A
A

-

(5 o 0
NS H -

8.7
Q.1
9.8
9.0
0.4
50.4
WT.7
4,50

8.0 UM

3

>

>

RG-S
: ‘

m -
s 3
i
> »

o

@-ésib<3c>w~ée

» >

——

>

PRI b O NSNS

>

*

39

»

-4
3
A

0.4 UM

3

0.0
3.4
3.4
6.8

ti.6

8.8
Q.14
4.2
4.8

”y «?

e T

109.6

4. 23

WE TGHT (LG/MexE)

4

0.0
0.2

-
L8]
>

$

RO D BB

.

¥

»

SOV T
*

~

*

4.2%5

5 &

0.0
0.2
8.0
2.4
5

0.0
0.3
0.0
fé6 .49
§.7
0.6
$.7
0.0
0.3
0.0

—
NCO>OBRING -t
> » £ > > t > »
SO ND > -

Y

a

fo
»
Q =
-3
13

4,25

wEIDHT(UG/M*ﬁﬁ)

4

*

» £

>

>

4 .
R R R R

*

‘3*’*"30&&!‘-&*&@
b >

o~

E )

SQAM

4,35

) A

»

)

1
..
I I
{1
N D - -
> >

»y 7
B

Ll
>

>
AR

>

-
I

>

RN~ b O

SO B >
> »

> >
i

>
1 ¥

-3

>

DO ST LD RHRNT

R 34.9

42T 4,35
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7

0.9
0.2
0.0
1(}"44
25?
1.“;"
J.1
25.8

]

8

0,0
0.2
0.0
14,0
1.9
0.0
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El FASO: IH10 AT LUNA ST. -
STACKED FILTER UNIT TX. AIR CONTROL RBOARD ANALYSLE
NOMINAL FLOW RATE= 00,0225 M*x3/MIN _ :
DATE= 11 18 77
START TIME= 7 A.M.
STOF TIME= & F.M.
NUMRER OF OBSERVATION STATIONS= s
FORE SIZE= 8.0 UM

WEIGHT(UG/MEX%Z)
STATIONS 3 3
ELEMENT
Y . 0.1 0.0
Al BR.9 0.0
TI .1 0.5
Ch 164.4 37.8
K 20.7 4.0
£L 0.0 1.4
ky 8.5 5.
S¥ 176.0 0.0
N 2 0.1 0.5
cu 0.7 0.0
FE 30.2 5.2
FR 4.6 2.8
BR i.4 §.2
TSP 176.8 506.7
(TOTAL WT.)
RUN 1.50 2.758
(HRS)
FORE SIZE= 0.4 UM
, WEIGHT (UG/M*%3)
STATIONS -3 3 :
ELEMENT
(] 9.9 7.9
K 4.2 3.4
CL. 10.6 4.8
Ry ' 14.4 10.0
ST 10.6 7.9
N 0.0 0.2
FE §.3 § .1
FR 6.7 3.8
BR 3.7 2.2
CTOTAL WT.)
RUN .50 2,75

207




EL PASO: IH10 AT LUNA STREET o
STACKED FILTER UNIT | UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.022 M**3/MIN -
DATE= 11 18 77 »

START TIME= 7 A.M,
STOP TIME= 9 A.M. ' '
NUCLEPORE FILTER, PORE SIZE= 8.0 UM

WE IGHT (UG/M¥3) .

STATION 1 35 3 4 5 6 7 8 9

ELEMENT A : ,

AL 4,6 . 0.9 . . 0.2 0.1 1.8 . 1.8
CA 8.1 . 4.2 2.1 1.5 2.6 6.2 2.7 5.9
FE 2.3 . t.0. 0.5 0.3 0.7 1.4 0.6 1.4
K 1.0 . 0.5 0.2 0.1 0.4 0.7 0.3 0.7
Si 12.9 . 4.9 5.3 1.5 1.0 -8.1 3.8 8.3
BR 0.3 . 0.9 0.3 0.3 0.3 0.3 0.1 0.4
CL 0.4 . 0.3 0.1 0.2 0.1 0.1 0.2 0.4
PB 0.9 . 2.6 1.1 0.8 0.7 1.1 0.4 1.4
S 0.3 . 0.1 . . . 0.3 e 0.2
ZN 0.3 . 0.1 0.1 0.1 0.1 0.3 0.1 0.2
RUN 4,50 4.50 4.25 < 4.25 4.25 4,28 4.25 4.25 4.25
TIME(HRS)

EL PASO: IH10 AT LUNA STREET
STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0,022 M¥**3/MIN
DATE= 11 18 77
START TIME= 7 A.M.
STOP TIME= 9 AM.
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
' WE IGHT (UG/M¥%3 )

~ STATION 1 3 .03 4 5 6 7 8 9.
"ELEMENT | | . -

CA 1.6 2.6 1.2 1.2 1.2 1.1 2.0 1.1 1.5
FE 0.5 0.6 0.2 0.2 0.3 0.3 0.5 0.2 0.3
K 0.4 0.6 0.3 0.2 0.2 0.3 0.5 0.2 0.3
Sl 0.8 1.2 1.0 1.0 0.1 0.5 1.5 0.8 0.7
Ti 0.1 - . . . . . . . .
BR 0.3 2.7 1.0 0.9 0.8 0.9 0.9 0.4 1.1
cL 0.4 1.8 0.7 0.8 . . . . 0.7
PB 1.0 5.8 1.9 1.9 1.8 1.8 2.4 1.1 2.6
S 0.7 0.4 0.5 0.5 . 0.7 1.3 1.3 0.4
N 6.1 0. 0.1 0.1 0.1 0. 0.2 0.1 0.1
RUN 4.50 4,50 4.25 4.25 4.25 4,28 4.25 4.25 4.25
TIME (HRS)
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EL PASO: IH10 AT LUNA STREET

STACKED FILTER UNIT - UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE=  0.022 M¥*3/MIN
DATE= 11 18 77
START TIME= 7 A.M.
STOP TIME= 9 A.M,
NUCLEPORE F ILTER, PORE SIZE= 8.0 UM
WE | GHT (UG/M¥*3 )

STATION 3 3
ELEMENT

AL 3.6 2.3
CA 12.4 16.9
FE 2.7 4.0
K 1.3 2.1
Sl 15.7  18.5
BR 1.0 1.6
cL 1.2 1.0
PB 2.5 4.8
S . 0.5
ZN . 0.7
RUN 1,50 2.75
TIME (HRS) '

EL PASO: 1H10 AT LUNA STREET

STACKED FILTER UNIT UCD/AIR QUALITY GROUP ANALYS IS

NOMINAL FLOW RATE= 0,022 Mx*3/MIN
DATE= 11 18 77 '
START TIME= 7 A.M.
STOP TIME= 9 A.M. :
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG/M¥*3)
STATION -3 3
ELEMENT
CA
FE
K
Sl
BR
CL
PB
ZN

e ‘e e ® o o
—- = WO WO~ O
e e * o o o

.C)mN-h—‘OON
WWL OO~

OCOONUWNO -

RUN 1.
TIME(HRS)

2.75

U
o
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EL PASO: TH1O AT LUNA ST. , i
STACKED FILTER UNIT TX. AIR CONTROL BOARD ANALYSIS

NOMINAL FLOW RATE=  0.0225 M*%3/MIN | ,

DATE= 11 29 77 o

START TIME= 7 A.M.

STOP TIME= & P.M. . -

NUMEER OF ORSERVATION STATIONS= 4

FORE SIZE= 8.0 UM |
WETGHT CUG/M¥%3)
STATIONS 4 3 4 o '
ELEMENT
TI
LA f
K
$
L3
AL
ZN :
CE 0.0 2.0
PR 0.0 0.9
R 0.0 0.3

0.0
0.0

=

>
TGS OB
>

0.3 E
15.0 ' :
2.1

D.6

3.4

4.7

0.4

aa.4

D.ho

0.0

0.1

0.0

>
»

Ll
—
—h
>
105
et 3
-

L .

»

DT WA
+ 3

IR

oI G

3~

>

» *

>

ey 0.0
L 0.0

(TOTAL WY.L
RUN T.00 7.00 7.00 7.00
(HREI) :

Lo
DO RN DO S =
(R RoRc RO G A X cRcRoRT

-

FORE SIZE= 0.4 UM : |
, WE TGHT-(UG/M*%3 )

STATIONS 4 3 4 5 é

ELEMENT |

1T

cA

K

3

9.1

>
-

>
>

;

>

»

[C R g -
Lo
fod

>

LI ]
Sl A I RN
X
>

»

Lol ol ool N R o
b >

. ?
ZN @ 0 4 Q.1
FE 2. 0.5 2.9 0.7
PR 2. D.b 1.7 $a1
BR . 1. 0.4 0.8 0,6
Al 0.0 4. 0.0 0.0 2.0
{(TOTAL -WT . A ‘
RUN VNP0 TL00 VL0 - T.00 7.00

{(HRS)
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EL. FASD:  IM1O AT LUNA ST.
STACKED FILTER UNIT
NOMINAL FLOW RATE= ©0.0225 M**3/MIN
DATE = 11 .30 77
START TIME= 7 A.M.
STOF TIME= & F.M.
NUMEBER OF ORSERVATION STATIONS= 8

-

FORE SIZE= 8.0 UM
WEIGHT (UG/ Mex3)
STATIONS 2 3 4 3 é
ELEMENT
TI 0.2 1.9 9.1 0.1 0.4
CA 10.0 85.3 6.5 DaG 7.9
K 1.3 10.4 9.8 1.2 0.9
CL 0.0 2.0 Q.90 0.0 0.0
by 2.7 4.7 0.6 1.0 0.9
R 0.0 ThH.d 0.0 0.0 0.0
Al 4.1 24.0 0.0 0.0 0.0
ZN 9.1 0.8 9.1 a4 0.1
cu 0.0 0.5 2.0 0.0 0.0
" FE 1.4 15.4 1.1 1.4 $a2
PR 0.5 3.2 0.0 0.4 0.6
{TOTAL WY.)
RUN 8.50 2.00 8.30 - 8.50 83.50
(HRES)

FORE SIZE= 0.4 UM
' WETGHT UG/ Mx%3)

STATIONS 2 3 4 5 é
ELEMENT :

T1 0.2 0.1 0.0 . 0.0 0.0
CA 5.2 4.2 . 1.4 2.5 1.4
K 1.0 0.% 0.0 0.3 0.0
CL 0.0 0.9 0.0 0.0 0.0
s 1.8 2.6 4.4 2.5 2.4
Al 3.3 0.0 0.0 0.0 0.0
ZN 0.4 0.2 0.1 - 0.4 0.4
cu 0.0 0.1 0.0 0.0 0.0
FE i.4 0.7 0.2 0.4 0.2
FR 0.7 2.2 0.5 1.5 0.9
BR 0.2 1.0 0.0 0.7 0.4

(TOTAL WT.) '

RUN 8,50 8.50 8.50 8.0 8.50
{HRS)
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DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE
"~ LUNDGREN IMPACTOR ~ UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M¥¥3/MIN A
RUN DURING WEEK OF 6 1 77 |
APIEZON-L COATED STRIPS, DRUM: - 4
" WEIGHT (UG/CM¥%2)

STATION - 2 4 6 7
ELEMENT

AL A .
CA 2.6 1.5 1.5 2.4
FE 0.3 0.1 0.1 0.2
K 0.1 . 0.1 0.1
Sl 0.9 . . 3.4
T . 0.1 6.2 0.1
BR 0.2 0.2 0.1 0.2
MN 0.1 0.1 . .
PB 1.1 0.6 0.6 0.6
S 0.7 0.9 0.8 0.5 |
v 0.1 . . .
N 0.7 0.1 = 0.1 . 0.7

DALLAS ELEVATED SITE: [H45 AT FOREST AVENUE
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M¥*3/MIN
RUN DURING WEEK OF 6 7 77

APIEZON-L COATED STRIPS, DRUM: 1
: WE IGHT (UG/CM**Z)

STATION 2 4 6 7
ELEMENT
AL . . 0.1 .
CA 15.6 11,1 5.4 3.2 !
FE 2.7 2.1 0.9 0.2
K 0.8 0.8 0.6 .
Sl 15.9 11.8 2.6
Tl - 0.2 0.3 .
co . . 1.9 .
Cu . . - 041 .
BR 0.2 0.2 . .
cL . T . 0.1
MN - - 0.1 . . .
NI . . . 0.1
PB 1.5 0.9 0.3 .
v SN . 0.2 .

0.1 0.1

ZN 0.3 0.1
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DALLAS ELEVATED SITE:
LUNDGREN IMPACTOR
NOMINAL FLOW RATE=
RUN DURING WEEK OF 6
APIEZON-L .COATED STRIPS, DRUM:

IH45 AT FOREST AVENUE

UCD/AIR QUALITY GROUP ANALYSIS

0.130 M¥*3/MIN
777

2

- WEIGHT (UG/CM%%2)

STATION 2 4 6
ELEMENT
AL . .
CA 9.1 6.0 3.7
FE 1.6 1.3 0.7
K 0.5 0.6 0.4
Sl 7.0 5.4 2.0
T 0.2 0.1 .
co . .1
cu . . .
BR 0.3 0.2 0.1
cL. . . .
MN 0.1 . 0.1
B 1.2 0.7 0.3
v . 0.2 .
0.4 . 0.2

ZN

DALLAS ELEVATED SITE:
LUNDGREN IMPACTOR -
NOMINAL FLOW RATE=
RUN DURING WEEK OF 6 7 77
APIEZON-L COATED STRIPS, DRUM:

7

o -0
N O —

[o NN
L] L] .

[}
. .
—

0.1

IH45 AT FOREST AVENUE

UCD/AIR QUALITY GROUP ANALYSIS

0.130 Mx*3/MIN

3

WEIGHT (UG/CM¥%2)

STATION 2 4 6
ELEMENT :
CA 4
FE 0
K 0.
sl 2.
T .
Co 0
BR 0
PB 1
ZN 0

2
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DALLAS ELEVATED SITE: IH45 AT FOREST AVENUE .
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYS IS
"NOMINAL FLOW RATE= 0 130 M**3/MIN -
" RUN DURING WEEK OF 6 7 77
APIEZON=L COATED STRIPS, DRUM: ~ 4
WE IGHT (UG/CM**Z)

~ STATION 2 4 6 7
ELEMENT :
AL . 0.2 . .
CA ' 2.1 1.4 3.2 1.8
FE 0.3 0.2 0.3 0.1
K C.2 0.1 0.2 .
Sl 2.0 . 9.2 - 1.0
Tl . S . 0.1
cu . 0.1 . 0.1
BR 0.5 0.1 0.2 .
PB 1.3 0.4 0.5 0.1
S 3.2 1.8 0.9 0.7
v : . . . 0.1
ZN 1.C . 2.3 0.3

DALLAS AT -CRADE SITE: 1H30 AT MOTLEY DRIVE
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M¥¥3/MIN
RUN DURING WEEK OF 8 3 77
APIEZON-L COATED STRIPS, DRUM: 1
WE IGHT (UG/CM¥¥2)

STATION 1 3 6 10
ELEMENT 3
AL’ 0.1 . . .
CA 2.9 8.2 5.3 4.2
FE 0.3 1.6 0.8 0.5
K : . 0.7 0.5 0.5
S| . 7.2 2.6 1.1
T 0.2 . 0.4
- CO . 1.0 .
BR 0.2 0.1 .
MN 0. 0.2 0.2
NI - . 0.1 .
PB . 0.6 0.4 0.3
2N . 0.2 0.1 0.1
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE :
LUNDGREN IMPACTOR ' UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M**3/MIN ’

RUN DURING WEEK OF 8 3 77 o :
APIEZON-L COATED STRIPS, DRUM: ~ 2 3
WE IGHT (UG/CM*%2)

STATION 1 3 6 10
ELEMENT |

CA 2.4 5.1 3.5 2.5

FE 0.4 ~ 1.0 0.5 0.3

K 0.4 0.5 0.4 .

S| 0.6 2.4 2.1 0.6

T 0.1 0.2 . 0.3

co 1.2 . . .

BR . 0.2 0.1 0.1

cL 0.1 . . 0.1

MN . 0.1 0.1 0.1

PB 0.2 0.7 . 0.4

v . . . 0.1

ZN © 0.1 0.1 0.4 . -

"DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M¥**3/MIN
RUN DURING WEEK OF 8 3 77
APIEZON-L COATED STRIPS, DRUM: 3 S
WEIGHT (UG/CM¥**2)

STATION 1 3 6 10
ELEMENT

CA 1.5 1.9 2.2 1.6
FE 0.1 C.2 0.3 0.3
K . 0.1 . e
Sl . . 0.9 0.2
Tl 0.1 . . .
Co . . 0.2 ..
Cu 0.1 . . .
BR . 0.1 . .
m . 0.3 0.2 0.2
v . . 0.1 . -
ZN . 0.3 0.1
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- DALLAS AT'GRADE.SITE..!H3O AT MOTLEY DRIVE
LUNDGREN IMPACTOR - UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M¥*3/MIN-
- RUN DURING WEEK OF 8 "3 77 .
APIEZON-L COATED STRIPS, DRUM: - 4
WEIGHT (UG/CM%¥*2)

STATION 1 3 6 10
ELEMENT N

AL C.2 e e
CA 1.4 1.6 2.7 3.7
FE 0.1~ 0.4 0.2 0.3
K 0.1 1.6 _ 0.1 0.1
sl I 4.7 5.8
T . 0.1 . .
BR- L 0.2 . .
PB . 1.0 0.3 0.2
S 0.3 3.2 0.8 0.1
v | . 0.1 . . 0.1
ZN | 0.1 1.7 1.5

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M**3/MIN
RUN DURING WEEK OF 8 10 77

APIEZON-L COATED STRIPS, DRUM: |
WEIGHT (UG/CM¥¥2)
STATION 13 6 10
- ELEMENT . |
CA 2.9 8.2 53 4.2
FE 0.3 1.6 0.8 0.5
K . 0.5 0.5 0.6
S 2.4 3.6 3.6 2.8
Tl . 0.2 . . 0.4
o 0.7 . 0.8 1.9
BR . C.1 :
cL . 0.1 0.1 0.2
MN ‘ 0 0.2 0.2
‘NI . . 0. .
PB . 0.4 0.4 0.3
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
LUNDGREN IMPACTOR ' UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0,130 M*¥3/MIN :
RUN DURING WEEK OF 8 10 77
APIEZON-L COATED STRIPS, DRUM: - 2
WEIGHT (UG/CM**Z)
STATION 1 3 6 10
ELEMENT ' ‘
CA
FE
K
Sl
Tl
co
BR
CL
MN
PB
v
ZN

OOOOE}I
L
N W W=
S OO0 —
" ® e ®
o Ut 00
OO OON
L] . .« ®
NOYE A

oo

.
-—AN—A—A—.
cooo
L ] .

[eNe)

e o o o

wo

* e o
_p_n._s._n

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE -
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 Mx**3/MIN
RUN DURING WEEK OF 8 10 77
APIEZON-L COATED STRIPS, DRUM: 3 o
WE IGHT (UG/CM**Z)

STATION 1 3 6 10
ELEMENT -
CA 0.8 1.8 0.9 0.7
FE 0.2 0.2 0.2 0.2
K 0.2 . 0.2 .
Sl . . 0.1 .
T . . . 0.1
Cco 0.3 . 0.2 .
cu . 0.1 . .
BR . 0.2 0.2 .
cL . . 0.1 .
MN 0.1 . . .
B . 0.5 0.5 0.2
o 0.1 0.1 0.1
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE -
LUNDGREN IMPACTOR "~ UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M*%3 /MIN
RUN DUR ING WEEK OF 8 10 77
APIEZON-L COATED STRIPS, DRUM: 4
WEIGHT (UG/CM*%2)

STATION ~ 1 3 6 10
ELEMENT o
AL 0.1 - 0.2 . .
CA 1.5 1.5 0.6 0.6
FE 0.1 0.1 0.1 0.1
K 0.1 . . 0.1
T . 0.1 . .
Co . . . 0.8
BR . 0.1 0.1 .
oL .. . 0.1
NI 0.1 . 0.1 .
P8 . 0.4 0.2 0.1
s - 0.3 . 0.3 0.3
0.1 .

v . 0.1

SAN ANTONIO SITE: 1H410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR = = UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M**3/MIN
RUN DURING WEEK OF 9 28 77
APIEZON-L COATED STRIPS, DRUM: 1
, WE IGHT (UG/CM**2)
STATION 3
ELEMENT
CA
FE
K
Sl 1
TI :
BR
MN
PB
ZN

L ] L ] L] ® L ] -
NE = WNO —WW

O—=000O0OH=N®

.
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SAN ANTONIO SITE: [H410 AT MILITARY HIGHWAY .- \
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW.RATE= 0.130 M¥*3/MIN : :
RUN DURING WEEK OF 9 .28 77"

APIEZON-L COATED STRIPS, DRUM: 2
WE IGHT (UG/CM*%2)

STATION 3

ELEMENT

CA 7.1
FE 0.6
K 0.3
Sl 1.6
Ti 0.3
BR 0.3
CL 1.0
PB 0.7
v 0.2

SAN ANTONIO SITE: - IH410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= 0. 130 M*%3/MIN
RUN DURING WEEK OF 9 28 77

APIEZON-L COATED STRIPS, DRUM: 3
WElGHT (UG/CM*¥2)

STATION 3
ELEMENT

CA 1.4
FE 0.3
BR 0.2
CL 0.4
PB 0.5
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SAN ANTONIO SITE: 1H410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= 0.130 M**3/MIN
RUN DURING WEEK OF 9 28 77
APIEZON-L COATED STRIPS, DRUM: 4
- WEIGHT (UG/CM¥**2)
STATION 3
ELEMENT
CA
FE
Si
Tl
BR
PB
S
ZN

e NW—= = NN

SAN ANTONIO SITE: |H410 AT MILITARY HIGHWAY _
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= -0.130 M**3/MIN
RUN DURING WEEK OF 10 5 77

APIEZON-L COATED STRIPS, DRUM: 1.
. WE IGHT (UG/CM¥*2)

STATION ~ 1 3 10

ELEMENT . |

CA 2.8 22.7 7.3

FE 1.1 2.2 1.3

K 0.6 0.8 0.5

S| 5.3 10.2 1.8

T 0.2 0.1 .

U . 0.3 .

BR . 0.2 .

cL 0.5 0.3 0.4

MN 0.2 . .

NI 0.1 . .

PB .4 0.8 0.3

v . . 0.2

ZN G.1 0.1
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SAN ANTONIO SITE: [H410 AT MILITARY HIGHWAY

LUNDGREN IMPACTOR 7 UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW -RATE=  0.130 M*x3/MIN : : :
RUN DURING WEEK OF 10 5 77 - o -

APIEZON-L COATED STRIPS, DRUM: 2
' WE IGHT (UG/CM¥*%2)

STATION 1 310
ELEMENT :

CA . 6.2 5.1
FE . 0.5 0.6
K . 0.3 0.3
Sl . 0.9 0.6
o . . 0.7
BR . 0.2 .
CL . 0.7 0.6
MN . . 0.1
PB . 0.5 0.3
v . 0.2 .
N . . 0.1

Li

SAN ANTONIO SITE: 1H410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR - ' UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M**3/MIN
RUN DURING WEEK OF 10 5 77
APIEZON-L COATED STRIPS, DRUM: 3
WE IGHT (UG/CM¥*%2)

STATION 1 3 10
ELEMENT

CA : . 1.0 0.8
FE . 0.3 0.2
K . 0.4 0.2
Sl . 0.1 .
Ti . . 0.2
BR . 0.1 .
CL . 0.2 0.1
PB . 0.3 0.2
v . . 0.1
ZN . . 0.1
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SAN ANTONIO-SITE: I1H410 AT MIL!TARY HIGHWAY -
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP: ANALYS!S
NOMINAL FLOW RATE= 0,130 M**3/MIN
RUN DURING WEEK OF 10 5 77

APIEZON-L COATED STRIPS, DRUM: - 4
WE IGHT (UG/CM¥*2)

STATION 1 310

ELEMENT

CA 0.6 0.7 0.7

FE 0.2 0.1 0.1

K . . 0.2

Sl . . 0.3

Tl .o 0.2 .

BR 0.1 0.1 0.1

MN 0.1 . .

PB 0.2 0.5 . 0.2

S 1.5 2.7 1.0

ZN 0.1 0.1

SAN ANTONIQ SlTE IH410 AT MILITARY HIGHWAY
- "LUNDGREN "IMPACTOR - UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 Mx*3/MIN :
RUN DURING WEEK OF 10 18 77
APIEZON-L COATED STRIPS, DRUM: 1
WE IGHT (UG/CM¥*%2)

STATION 1 3 10
ELEMENT | »

CA 7.7 18.6 6.2
FE 0.7 1.4 - 0.6
K 0.7 0.9 0.7
S| 4.0 8.0 2.7
T 0.4 0.2 .
co . . 1.6
BR . 0.3 .
MN 0.2 . .
PB 0.4 0.9 0.4
ZN . 0.2 .
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SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR _ UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=- 0.130 M¥*3/MIN '

RUN DURING WEEK OF 10 18 77 :

APIEZON-L COATED STRIPS, DRUM: 2

: WE IGHT (UG/CM¥**2)

STATION 1 3 - 10

ELEMENT ‘
CA 8
FE - 0.
K 0.
Sl 1

TI 0

Co .

Ccu .

BR 0.2

CL 0.3

MN 0.1

PB 0.8

V- e

SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
. NOMINAL FLOW RATE=  0.130 M¥*3/MIN o } : _
RUN DURING WEEK OF 10 18 77 ’
APIEZON-L COATED STRIPS, DRUM: 3
' WE IGHT (UG/CM¥*¥*2)

STATION 1 3 10
ELEMENT

CA 1.3 1.4 0.6
FE 0.2 0.2 0.2
K - 0.4 0.3 0.2

- Sl 0.2 0.2
T - 0.3 . .

. CO . 0.5 .
BR 0.1 0.2 0.1
CL 0.1 0.1 .
MN . 0.1 .
NI . 0.1 .
PB 0.3 0.3 0.2
S . . 0.3
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SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY :
LUNDGREN ' IMPACTOR : UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M**3/MIN
RUN DURING WEEK OF 10 18 77
APIEZON~L COATED STRIPS, DRUM: 4

- WEIGHT (UG/CM¥%*2)

STATION 1 310

ELEMENT

CA 0.6 0.6 0.9

FE c.1 0.1 0.2

K 0.2 0.1 0.2

S| . . 0.2

T . . 0.1

cu 0.1 0.1 .

BR S 0.1 0.1 0.1

cL 0.3 . 0 |
MN . 0.1 0.1 :
PB 0.3 0.4 0.2 |
S 0.4 ~ 0.4 0.1

v . 0.2 0.1

EL PASO: IH10 AT LUNA STREET
LUNDGREN [IMPACTOR o UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= 0.130 Mx*3/MIN
RUN DURING WEEK OF 12 1 77 '
APIEZON-L COATED STRIPS, DRUM: 1 !
WE IGHT (UG/CM%%2) i

STATION T 3 5
ELEMENT , :
AL . 3.5 6.1
CA 18.8: 19.1 15.9
FE 4.6 3.6 4.0
K 3.0 2.0 2.4
Sl 42,5 26.3 30.0
Ti 0.4 0.3 0.5
BR . 0.2 0.1
MN 0.2 0.1 0.2
PB 0.6 0.8 0.8
ZN C.1 0.2 0.2
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EL PASO: IH10 AT LUNA STREET :
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M¥**3/MIN
RUN DURING WEEK OF 12 1 77
APIEZON-L COATED STRIPS, DRuM: = 2 -
: WE IGHT (UG/CM*¥2)

STATION 1 3 5

ELEMENT

AL 1.3 1.5 1.3
CA 7.2 9.5 6.3
FE 1.6 1.6 1.5
K 1.0 1.0 0.9
S| 8.4 7.5 6.8
Tl 0.2 0.2 0.2
BR 0.1 0.1 0.1
MN 0.1 0.1 0.1
NI . 0.1 .

PB 0.4 0.5 0.3
ZN . 0.1 0.1

EL PASO: IH10 AT LUNA STREET
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 MX**3/MIN
RUN. DURING WEEK OF 12 -1 77
APIEZON-L COATED STRIPS, DRUM: 3
WEIGHT (UG/CM¥**2)

STATION 1 3 5
ELEMENT

AL 0.1 . .
CA 2.5 2.5 1.4
FE 0.6 0.6 0.4
K 0.3 0.2 0.2
Sl 1.9 1.2 .
Tl . . . 0.1
Cco 0.4 . T
BR 0.1 0.1 T
MN 0.1 . 0.1
PB 0.4 0.4 0.3
v . 0.1 .
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EL

0
- CL 0.
0
0

PASO: IH10 AT LUNA STREET - ‘ _ :
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M**3/MIN : o
RUN DURING WEEK OF 12 1 77 :
APIEZON-L COATED STRIPS, DRUM:. 4
WEIGHT (UG/CM¥%*2)
STATION 1 3 -5
ELEMENT
CA 1.0
FE 0.2
K 0.2
0.4
0.1

[ ]
~N N W

Si
Ti
Co .
BR

»

MN
PB 0
v . 0.
ZN .

oo oo ooo-—
W= =5

.
o
p—y

EL PASO: [H10 AT LUNA STREET

LUNDGREN IMPACTOR : UCD/AIR QUAL ITY GROUP ANALYSIS
NOMINAL FLOW RATE=  0.130 M*x*3/MIN
RUN DURING WEEK OF 12 2 77

 APIEZON-L COATED STRIPS, DRUM: 1

WE IGHT (UG/CM¥¥2)

STATION 1 3 5
ELEMENT - A -
CA 1.6 12.7 1.8
FE 0.3 2.5 0.3
K . 1.7 .
Sl 0.2 18,9 .
Tl . 0.3 ..
Co . . . 3.4
" BR . 0.2 .
cL 0.3 . 0.3
MN . 0.1 .
PB . 1.4 0.2
S 0.1 . .
v . 0.1 .
ZN . 0.3 0.1
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EL PASO: IH10 AT LUNA STREET : 7
LUNDGREN IMPACTOR UCD/AIR -QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M¥*3/MIN
RUN DURING WEEK OF 12 2 77 :

APIEZON=-L COATED STRIPS, DRUM: 2 :

o . WEIGHT (UG/CM¥%*2)
STATION 1 3 5
ELEMENT '
AL . .
CA
FE
K
'Sl
Tl
BR
CL
MN
PB
v
ZN

[oNeNoNe OO —W
e e e ® o o
NN — = W= 1O~
OO O— O
e o e ® ® &
Q0 - — NWOooON
OO OO0 ——O0O0O
e ® ® ® o © o o o *
Oy = NNNNOUUIO

(o)
o
. o

EL PASO: IH10 AT LUNA STREET : o
LUNDGREN IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 0.130 M¥*3/MIN
RUN DURING WEEK OF 12 2 77
APIEZON-L COATED STRIPS, DRUM: 3

- WEIGHT (UG/CM%%2)

STATION 1 3.5
ELEMENT

CA 1.4 2.0 0.8
FE 0.4 0.6 0.1
K - 0.2 0.2 0.2
S| 0.6 0.7 .
TI 0.1 .
co . . 0.6
BR . 0.2 0.1
MN 0.1 . 0.1
PB 0.2 0.6 0.3
S . . 0.1
ZN 0.1 . .
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LUNDGREN AFTERFILTER
NOMINAL FLOW RATE=
DATE= & 4 T
START TIME= B P.M.
STOF TIME= © FP.M.

{HRS)

DALLAS ELEVATED SITE:
LUNDGREN AFTERF ILTER
NOMINAL FLOW RATE=
DATE= = 6 1 77
WHATMAN 41 FILTER

TX. AR CONTROL BUAKD ARALTSL
0. 4433 MEI/HIN

NUMBER 0OF GB\ERUATIDN STATIONS= 4
, wzzunr(usxn%*3>

CSTATIONS 2 4 & 7
ELEMENT | .

T1 0.4 0.0 0.0 9.1
cA 4.3 0.2 0.7 2.7

K 0.9 0.1 9.2 0.4

L. 1.8 0.6 DR 0.7

s 2.3 0.9 2. 2.9

51 7.4 0.0 3.8 10.4

N 5.4 0.4 0.3 2.0
cy 0. 0.0 9.0 0.0

FE 1.0 0.0 9.4 0.7
IR 9.1 0.9 0.0 0.0

SR 0. 0.0 2.0 0.4

PR 2.9 2.4 $.8 3.2

BR 1.7 5.2 9.9 0.5

AL 2.0 0.0 0.9 2.8
RUN 10.00 10.00 10.00 10.00

IH45 AT FOREST AVENUE
UCD/AIR QUALITY GROUP ANALYSIS

WE IGHT (UG/M¥*%3 )

STATION 2 4 6 7
ELEMENT

CA 4,3 1.4 1.6 2.8
FE 1.3 0.5 . 0.9
co o, . . 4.5
CL 0.2 0.2 0.2 .
NI . 0.1 0.1 0.1
ZN 5.5 0.6 0.5 2.5
RUN 16.00 10.00 10.00 10.00
TIME (HRS) '
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DALLAS: IH 4% AT FOREST AW S
LUNDGREN AFTERFILTER TX. AIR CONTRUOL HOARD ANALYSIX

NOMINAL FLOW RATE= 0.1433 Mex3/MIN
DATE= . S A '

START TIME= © P.M.

ol R R N A O F.M.

NUMBER OF ORSERVATION ATATIONS“ 4
WEIGHT UG/ Men3)

STATIONS 2 4 & 7
ELEMENT -

CA 14.6 0.3 1.9 2.4
K 0.8 p.2 9.3 0.3
CL 0.4 9.8 0.5 0.4
s 3.7 3.2 2.8 2.4
$1 37.8 1.6 8.9 5.8
IN 482 0.2 2.5 3.0
cu 0.4 0.9 0.0 0.4
FE 2.0 0.0 0.2 0.4
PR 3.4 2.2 3.7 3.6
HR 1.9 1.4 1.9 0.7
NI 0.9 0.4 0.0 0.9
RUN 19.00 10.00 10.00 10.00

{HRID

DALLAS ELEVATED SITE: 1H45 AT FOREST AVENUE
LUNDGREN AFTERF ILTER UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= '
DATE= 6 7 71
WHATMAN 41 FILTER
: WE IGHT (UG /M¥*¥3)
STATION 2 4 -6 7 '
ELEMENT '
CA 7
FE 1
K 0
Sl 9
Ti , 1
BR 2.
0
6
8

.
W WO W,

MN
NI
PB v
ZN ‘ 1

.
N ==

WN O O =00 CN

RUN 12,00 12.00- 12.00 12.00
TIME(HRS)
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% DALLAS AT GRADE SITE: 'IH30 AT MOTLEY DRIVE :
' ~-LUNDGREN AFTERF ILTER UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= o

DATE= 7 22 77
NUCLEPORE F ILTER, PORE SIZE- 0.4 UM
VVEIGHT(UG/M**S)

STATION 1 3 6 10
ELEMENT ' . :
AL . 0.1 . .
CA 0.4 0.4 0.3 1.6
FE 0.1 0.1 0.1 0.1
K 0.1 . . 0.5
Sl 1.2 2.4 1.5 8.1
BR 0.2 0.8 0.3 0.2
CL 0.1 0.3 0.2 0.7
NI . . . 0.1
PB 0.4 1.6 0.7 0.3
S 0.1 . . .
ZN 1.0 0.6 - 0.5 3.4
RUN 2,00 2.00 2.00 2.00
TIME(HRS) '
CDALLAS:  IH30 AT MOTLEY DR. ' A
" LUNDGREN AFTERFILTER TX. AIR CONTROL ROARD ANALYSIS

NOMINAL FLOW RATE= 0.4133 Mex3/MIN

DATE= 7 22 7

START TIME= 7 A.M.

STOF TIME= & F.M.

NUMHER OF OHIERVATION STATIONE= 4

A WEIGHT (UG Mex3)

STATIONS 3 & 10

ELEMENT

£h 2.4 - i. 0. 3.4

K 0.0 D2 DO D.4

Ci. 0.5 DL D.H 0.0

s 0.5 2.2 0.9 D.b

ol 15,02 $14.8 5.2 19.4

N 3.0 1.5 1.0 3.9

FE 0.2 0.2 2.0 9.3

PR 0.0 D.b 9.0 0.0

BR 0.0 0.4 0.2 0.0

RUN 2,00 2,00 2,00 2.00

. AHRE) :
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DALLAS:  IH3ZO AT MOTLEY DR.
LUNDGREN AFTERFILTER TX. AIR CONTROL BDARD ANALYIIS
NOMINAL FLOW RATE= 0.4433 M®E*3/MIM-
RATE== 8 377 o
START TIME= 7 A.NM.
ITOP TIME= 7 A.M.

NUMHER OF DHSERVATION STATIONS= 42

WETGHT (UG M%)
STATIONS 4 4 3 3 3 3 ra 4
ELEMENT
Ch 0.9 0.0 0.2 0.7 0.9 0.0 0.3 0.0
K 0.0 0.0 0.0 0.4 0.0 0.9 0.0 0.0
s 0.4 6.9 2.2 0.9 0.9 1.4 0.3 1.9
ZN 0.9 0.0 0.4 1.4 0.0 9.4 0.5 0.4
PH 0.0 0.0 0.3 0.2 0.9 0.0 0.0 9.9
BR 2.9 9.0 0.0 0.4 0.0 9.0 0.0 0.0
RUN 7.00  3.50 2.00 3.50 3.50 2.00 3.00 - 3.50
(HRS) '

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
LUNDGREN AFTERFILTER . UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= ‘

DATE= 8 3 77 . ‘ ‘
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG /M¥%3)

STATION 1 1 3 3 3 3 6 6
ELEMENT
CA . . 0.5 0.1 0.1 0.1 0.1 0.1
FE B I . . . 0.1 .
K 0.1 . 0.1 . . 0.1 . .
S| 0.1 . 3.1 0.5 0.1 0.1 . 0.3 0.2
Tl . 0.1 . . . . . .
BR . . 0.5 0.3 0.3 0.2 0.1 0.1
cL . . . . . . 0.1 .
PB 0.1 0.1 1.0 0.8 0.8 0.5 0.3 0.4
S 0.8 . 0.2° 0.5 0.5 0.3 0.1 0.8
ZN 0.1 . 1.0 0.1 0.1 0.1 0.3 0.1
RUN 7.00 3.50 2.00 3.50 3.5 2.00 3.00 3.50

T IME (HRS) o N

™
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DALLAS:  IH30 AT MOTLEY DK.

LUNDGREN AFTERFILTER TX. AIR CONTROL BOARD ANALYSIS
NOMINAL FLOW RATE= 0.4133 Mx*3/HIN . b
DATE= 8 477 ' :

START TIME= 7 A.M.
STOF TIME= & P.H. ‘
NUMEER OF ORSERVATION STATIONY= B

WEIGHT (UG/ Mex3)
STATIONS & 3 . A 3
ELEMENT , R
Ch 2.4 4.3 0.2 0.8
R 1.3 a.7. 1.0 2.3
31 daly a.? 2.0 7.8
N Q.7 ¢ 2.3 2.1 2.9
PR 0.5 Q.2 2.0 9.0
- R 0.3 2.4 0.0 8.9
RUN 2.50 2.50 3.70 1.00
{HRE) '

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
LUNDGREN AFTERF ILTER UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=: ‘ o
DATE= 8 4 77 - - '
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
: WE IGHT (UG /M%*3) -
STATION -3 3 3 3
ELEMENT -
AL _ . 0.1
CA 0.2 0.3
FE .

K . 0
Sl 1. 1
co .
BR 0.6
PB 1.3
S ‘ G.3
N 0.3
RUN 2.50 2.50 3.75 1.00

TIME(HRS)
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DALLAS:  TH3O AT MOTLEY DR. : :
LUNDGREN AFTERFILTER TX. AIR CONTROL ROARD ANALYSIS
NOMINAL FLOW RATE= 0.3133 M*®3/MIN
DATE= 810 77 ‘ .

START TIME= 7 A.M.
STOP TIME= & P.M.

NUMRER 0OF ORSERVATION STATIONS= 8
WEIGHT (UG/ MRRT)

STATIONS 4 3 3 3 A & 10 10
ELEMENT _ o :

cA 0.4 0.4 0.2 0.0 0.4 0.4 0.4 0.0
L 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.9
5 0.0 0.0 0.7 0.5 0.4 0.3 D4 0.4
$1 4.4 0.8 3.3 0.0 4.5 0.4 4.4 0.0
N 0.9 0.4 0.2 0.0 D2 0.4 D2 0.0
FE 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0
FH 0.0 DD 0.3 0.3 0.4 0.0 0.0 0.0
BR 0.0 0.9 0.2 0.4 0.4 0.0 0.9 0.9
RUN 5,00 5.50 4.50 5.%50 5.00 5.50 G400 5.50

{HRED

DALLAS AT GRADE SITE: [H30 AT MOTLEY DRIVE :
LUNDGREN AFTERF ILTER UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE= ‘
DATE= 8 10 77
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WEIGHT (UG /M*%3 )

STATION 1 1 3 3 6 6 10 10

ELEMENT . . .

CA 0.4 0.2 0.1 0.1 0.1 0.1 0.2 0.1

K . . . . . 0.5 . 0.1

s - 1.6 1.3 0.7 0.3 0.5 0.1 0.5 0.1

co . . . 0.1 0.1 . . .

BR . . 0.6 0.7 0.2 0.3 0.1 0.2

CL . . 0.1 0.3 0.1 0.1 . 0.1

PB 0.1 0.1 1.2 1.5 0.5 0.7 0.4 0.4

S 0.1 0.2 . . 0.1 . . 0.1

ZN 0.6 0.3 0.2 0.1 0.1 0.1 0.3 0.1

RUN 5,00 5.50 4,50 5.50 5.00 5.50 6.00 5.50 N
TIME (HRS) '

233




DALLAS: IH30 AT MOTLEY DR.

s LUNDGREN AFTEREILTER TX. AIR CONTROL HDAKRD ANAL
NONINAL FLOW RATE=  0.1133 Mex3/MIN sis
DATE= 8 44 77 i

START TIME= 7 A.M.

STOP TIME= & P.M.

NUMBER OF DESERVATION STATIONS= a
WEIGHT { UG/ Mer3)

STATIONS 4 3 3 i A & ) :
ELEMENT | ' o e
Ch 0.0 0.2 0.0 0.0 0.0 0.4 0.0

" “ a i » 8 W a a i ’9.&@
5 0.5 0.4 0.7 0.8 0.5 0.3 0.5 0.5
s1 9.0 0.7 0.0 0.0 0.0 0.7 0.0 0.9
ZN 0;9 0.', Qa@ an Qde 0.-:3 9.‘9 0.-’:9
PR 0.0 9.0 0.3 0.2 0.0 0.0 5.9 0.0
HR 0.9 0.0 0.4 0.4 0.0 0.0 9.0 0.0
. RUN 5.50  5.50 A4.50 5.00 4,05 3. | R
) (}"RS) s SG 4450 :).\7.-."

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE o
LUNDGREN AFTERF ILTER : UCD/AIR QUALITY GROUP ANALYSIS ‘ |
NOMINAL FLOW RATE= ' |
DATE= 8.11 77 ' : |

‘ NUCLEPORE FILTER, PORE SIZE= 0.4 UM

WE IGHT (UG /M**3)

STATION 1 1 3 3 6 6 10 10
ELEMENT S | -

CA 0.1 0.2 . 0.1 . 0.1 0.1 0.1
K 0.1 - 0.1 . . . . . .
S| 0.3 0.6 0.1 0.3 . 0.3 0.2 0.2
BR 0.1 . 0.9 0.5 0.3 0.1 0.2 0.1
cL 0.1 . . . 0.2 0.1 0.1 .
=) .3 0.2 1.8 1.5 0.7 . 0.3 0.6 0.4
S 0.7 0.5 0.4 0.5 . 0.2 0.3 0.5
ZN 0.1 0.2 0.1 0.1 . 0.1 0.1 0.1
RUN 5.50 5.50 4.50 6.50 4.25 5.50 4.50 5.75
T IME (HRS )
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SAN ANTONIO:LDOP 410 AT MILITARY HWY B
LUNDGREN AFTERFILTER TX. ARIR CONTROL HOARD AMALYSIX
NOMINAL FLOW RATE= 0.4133 Mew3/NIN ’ '
DATE= 10 5 77
START TIME= 7 A.M.
STOF TIME= & F.M.

NUMBER 0OF ORSERVATION STATIDN?~ 2

' . WETGHT (UG/MeR3)

STATIONS 4 4 3 3 3 40 19 10
E:E”ENT 44 .9 2.2 0.7 55.0 2.9 5.9 9.0 0.5
K - 2.2 0.3 2.0 3.4 D.0 0.3 0.0 DD
CL R.0 2.9 2.0 1.0 2.9 2.9 2.6 2.7
s 7.0 .2 2.9 5. 1.7 4.5 2.9 3.4
31 130.0 P29 3.9 181.% 4.8 22.5 9.0 0.9
InN 19.2 $.3 D.3 S5é.4 4.7 5.6 D.D D.D
FE 3.6 DD 0.0 3.9 D.3 9.9 0.0 D.O
PR 2.9 0.0 0.0 0.0 4.9 0.0 2.0 2.0
HR 4.5 9.0 0.9 0.0 4.3 2.4 0.0 0.0
RUN 2.00 4.50 4.00 2.00 4,00 3.00 3.70 4,00

{HRED

SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
LUNDGREN AFTERFILTER . UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= '
DATE= 10 5 77
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE IGHT (UG/M¥*%3)

STATION 1 1 1 3 3 10 10 10
ELEMENT

CA 3.2 1.5 1.1 8.8 1.9 2,3 1.8 1.2
FE 0.6 0.5 e 1.2 0.7 0.6 . 0.6
K 0.4 . 0.6 0.8 0.7 . . 0.4
Sl 1.0 . . 7.8 . . . .
TI . . . 0.4 1.3 . . .
COo . 4,3 . . . . . 5.5
BR 0.3 . . . 0.5 . 0.3 0.4
CL . . . . 0.2 0.1 0.2 0.2
il 0.2 . . 0.2 0.2 . 0.1 0.2
PB 0.9 0.4 . 0.9 1.5 . 0.7 0.9
v . . . 0.5 . . 1.5 .
ZN 2.1 0.7 0.3 14.1 0.9 2.0 . .
RUN . 2.00 4,50 4.00 2.00 4.00 4.50 3.00 3.75

TIME(HRS)
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SAN ANTONIO:LODP 490 AT MILITARY HWY
LUNDGREN AFTERFILTER
NOMINAL FLOW RATE=  0.4133 M*x3/MIN
o DATE= 410 & 77
START TIME= 7 A.M.
STOP TIHE= & P.M.
NUMBER DF DESERVATION STATIONS= 7

- TIME(HRS)
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TX. AIR CQNTRGL HOARD ANALYTIT

> = 0 B > 0 S »
DODRNTCDIDHL

WEIGHT UG/ Mx®3) :
STATIONS 4 4 3 3 3 40 40
ELENMENT ' A S ' g
ChH 0.0 0.0 4.4 0.3 D.O 3.5 H
K 0.0 0.0 DO 0.3 2.9 - P2 o
£L. D.D D0 1.4 0.7 0.0 0.0 )
R 3.2 2.4 5.8 Ya.9 .9 - 9.8 2
£3 2.9 0.7 Hah $.2 0.0 1903 o)
N O.3 0.1 DT .2 0.2 3.2 9
FE 0.0 0.0 0.9 0.9 0.9 9.5 9
FH 4.0 0.9 5.9 1.6 4.4 0.0 2]
BR 9.7 0.0 2.5 D.8 0.9 0.0 )
e RUN 3.00 a.59  2.50 4.00 2.75 8.00 3.00

{HRE) '
'SAN ANTONIO SITE: 1H410 AT MILITARY HIGHWAY

LUNDGREN AFTERF ILTER UCD/AIR QUALITY GROUP ANALYSIS

NOMINAL FLOW RATE=

DATE= 10 6 77

NUCLEPORE FILTER, PORE SIZE= 0.4 UM

WE IGHT (UG /M¥%%3 )

STATION 1 1 3 3 3 10 10

ELEMENT : ,

CA . 0.6 . . . 2.8 .

K . 0.9 - 1.1 . . 0.9

Sl N . . . . 2.1 .

co . . . 4,6 4,7 . 5.8

BR 0.2 0.3 0.8 0.7 0.4 0.4 0.2

CL . . 0.2 0.2 . . 0.2

NI . 0.3 . . . 0.3 .

PB 0.8 0.5 1.7 1.4 0.9 0.7 .

S . . 0.3 . . . . .

v _ 1.5 . . . . .

ZN 0.2 . 0.3 0.2 0.2 2.8 0.2

RUN 3.00 8.50 2,50 6.00 2.75 8.00 3.00




SAN ANTONIO:LDOP 410 AT MILITARY HWY

LUNDGREN AFTERFILTER TX. AIR CONTROL.

NOMINAL FLOW RATE= D.4133 NxEeI/HNIN
DATE= 10 18 .77 .

START TIME= 7 A.M.

STOP TIME= & FP.M.

ROARD ANALYSIS

NUMEER OF DBSERVATION STATIONS= 7 °
| '- WETGHT (UG MR%3)
STATIONS 1 3 53 19 10
ELEMENT | | |
ch 5. 3.4 2.2 0.9 0.8 0.6 0.2
K oo 0.5 0.0 0.0 0.0 0.0 0.0
L s.a 0.0 0.0 9.4 0.0 0.8 0.0
s 4.5 4.0 1.5 4. 5.9 0.9 3.2
1 24 .4  16.7 10.7 3.9 3.3 2.8 1.9
ZN a6 3.2 4.5 6.7 0.3 0.3 0.
FE 0.3 0.3 9.0 0.0 0.0 0.0 0.0
PH A’ p.0 0.0 2.6 B3 0.0 0.7
R 1.3 0.0 0.0 4.5 1.7 0.0 0.5
cu 0.0 0.0 0.0 0.4 9.0 0.0 0.9
RUN s.50  4.50 2.00 5.00 3.50 4.00 7.00
{HRS) ,
SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
LUNDGREN AFTERF IL
NOHINAL FLON RATEw . UCD/AIR QUALITY GROUP ANALYSIS
DATE= 10 18 77 | |
NUCLEPORE FILTER, PORE SIZE= 0.4 UM
WE % %
STATION 1 ;o éGHT(UegM o
ELEMENT | 10
CA 0.8 0.7 0.4 2
“ 0.8 0.7 0. 0.2 0.1 0.3 0.2
K 01 o1 o4 L o1 o o
ol 23 2.9 0.9 1.1 0.1 0.2 0.2
BR , .2 0.
0.9 0.1 0.1 0.9 0.7
cL 0.4 . . 0.4 . : '
B e 02 0.5 2.0 1.6 . 1o
ZN s 1 o0 s or o 0-
. 5 0. 0.1 0.2 0.4
RUN 5.50 4. .
RUN ) 5 2.00 5.00 3.50 4.00 7.00
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&AN ANTORTIO: LGQP 440 AT HiLITARY HWY
LUNDGREN AFTERFILTER TX. AIR CONTROL BDQRD hNhLYbIS
HNOMINAL FLOW RATE=  0.1433 H**S/MIN
DATE= 19 49 77 :
START TIME= 7 A.M.
ITOP TIME= & P.M.

NUMEBER OF QRSERVATION STATIONS= ¥

o : , WETIGHT (UG ME®RD)
STATIONS 1 4 b 3 W 10 10
ELEMENT , : ;
cA 3.6 0.0 2.0 3.S 5.8 0.6 0.3
K 0.4 0.9 0.0 D.dh 0.5 2.0 0.2
L 0.8 0.0 D0 0.8 9.6 0.0 0.9
kY 3.9 3.8 2.4 4.4 4.9 2.0 0.0
51 &.%7 0.0 7.8 b.b T d 2.9 0.0
N 1.6 o.2 0.0 0.1 0.3 0.4 .o
£ 0.9 0.9 0.0 0.0 0.4 0.0 - 0.0
FE 0.4 0.0 p.4  H.E - O.L4 0.0 D.O
PR 3.4 0.0 0.0 2.8 3.4 0.8 .0
HR 5.8 0.0 0.0 0.1 0.4 0.0 0.0
AS 0.5 0.0 0.0 9.0 0.0 0.0 D.0
TY 0.4 0.0 0.9 8.4 0.1 0.0 D0
RUN H.D0 . 4.50 2.5 .00 4.50 3I.50 7.25
{HRS? - ' :

SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
LUNDGREN AFTERF ILTER- _ UCD/AIR QUALITY GROUP ANALYS IS
NOMINAL FLOW RATE=
DATE= .10 19 77

NUCLEPORE FILTER PORE SIZE= 0.4 UM
WE IGHT (UG/M¥¥3)

STATION - 1 1 o3 - 3 3 10 10. -
ELEMENT :

AL . . . . . 0.1 .
CA ' 0.3 0.1 0.1. 0.2 0.2 0.3 0.2
FE : . . . . 0.1 .
K - 04 0.1 ~ 0.1 0.1 0.1 0.1 0.1
Sl 1.1 0.1 . 0.1 0.3 0.7 041
co . 0.1 . . . . .
BR 1.2 0.1 0.2 0.9 0.9 0.3 0.4
CL . . 0.2 0.3 . . .
PB 2.7 0.2 0.4 1.9 2.1 0.8 1.0
S 0.8 0.4 0.1 0.1 0.5 0.2 0.4
ZN 0.4 0.1 . . 0.1 0.1 0.1
RUN 6.06 4.50 2.000 4,00 4.50 3.50 7.00
TIME(HRS)
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE : N
HIGH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1.133 M*¥3/MIN '

DATE= 7 20 77 :
START TIME= 7 A.M.
STOP TIME= 9 A.M.
WHATMAN 41 FILTERS, STATION: 3
WE IGHT. (UG/CM*¥2)

STAGE 1 2 3 4 5.
ELEMENT

Sl . . 0.4 . .
cL .. 0.5 . .
RUN 2.00  2.00 2.00 2.00 2.00
TIME (HRS )

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
HIGH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1.133 M**3/MIN
DATE= .7 22 77
START TIME= 7 A.M.
STOP TIME= 9 A.M.
WHATMAN -41 F ILTERS, STATION: 1
’ WE IGHT (UG/CM¥*2)

STAGE 1 2 3 4 5
ELEMENT |
CA 0.2 0.3 0.3 . .
Sl . . 0.5 . 0.4

P 0.3 . . . 0.2
BR . . 0.1 . .
cL . . . . 0.4
PB . . . . 0.4
S . . . 0.5
RUN 2.00 2.00 2.00 2.00 2.00
T IME (HRS)
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
HIGH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1,133 M¥*¥3/MIN
DATE= 7 22 77 : :
START TIME= 7 A.M.
STOP TIME= 9 A.M,

WHATMAN 41 FILTERS, STATION: 3

: ' WE IGHT (UG/CM¥*%2)
STAGE 1 2 3 4 5
ELEMENT
CA 0.2 0.3 0.2 0.3
FE 0.2 0.1 . 0.2 .
Sl . 0.3 . 0.5 0.4.
P . 0.4 0.2 0.1 .
BR . 0.2 0.2 0.6 0.4
CL . 0.4 . . .
PB . 0.5 0.5 1.5 1.1
S . . . o, 0.7
RUN 1,75 1.75 1.75 1.75 1.75
TIME (HRS)

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
HIGH VOLUME CASCADE IMPACTOR ~ UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1,133 M*¥3/MIN
DATE= 8 3 77
START TIME= 7 A.M.
STOP TIME= 6 P.M.

WHATMAN 41 FILTERS, STATION: 1

- WE IGHT (UG/CM¥%2)
STAGE 1- 2 3 4 5
ELEMENT. | :
AL . 0.2 . ..
CA 0.3 1.2 0.7 0.5 0.3
FE S 0.4 0.3 0.4 0.3
st 0.6 1.3 1.6 1.0 0.4
BR . . 0.2 0.2 0.2
PB . . 0.3 0.3 0.3 0.6
S . . 0.2 1.2  6.4°
ZN . . . . 0.1
RUN ~ 11.00 11.00 11.00 11.00 11.00
TIME (HRS)
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DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE e
HIGH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1,133 M¥**3/MIN
DATE= 8 3 77
START TIME= 7 A.M.
STOP TIME=" 6 P.M.
WHATMAN 41 FILTERS, STATION: 3
' WE IGHT (UG/CM*%2)

STAGE 1 2 3 4 5 6

ELEMENT ,

CA 1.0 1.2 0.6 0.2 0.4 .

FE 0.3 0.4 0.2 0.1 0.3 .

Sl 0.8 1.2 0.8 0.3 0.5 .

BR , . 0.3 0.3 . 0.4 .

cL . 0.4 . . . .

PB 0.4 0.7 0.5 . 1.2 .

S . . . . 3.7 0.9 (
RUN 11,00 11.00 11.00 11.00 11.00 11.00

TIME(HRS)

DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
HIGH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE= 1.133 M**3/MIN
DATE= 8 4 77
START TIME= 7 A.M.
STOP TIME= 6 P.M. :
WHATMAN. 41 FILTERS STATION: 1
: WEIGHT (UG/CM¥*%2)
STAGE 1 2 3 4 5
ELEMENT '
CA 0.
FE 0
S 1
S

ON(D
—_ -

RUN 11.00 11.00 11.00 11.00 11,00
TIME (HRS) '

241




DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE
HIGH VOLUME CASCADE ' IMPACTOR UCD/AIR QUALITY 'GROUP ANALYS IS
- NOMINAL FLOW RATE=. 1.133 M**S/MIN
DATE= 8 4 77
START TIME= 7 A.M,
STOP TIME= 6 P.M. -
 WHATMAN 41 FILTERS, STATION: 3
: WE IGHT (UG/CM**2)

STACE 1. 2 3 4 5
"~ ELEMENT - a
AL 0.1 0.1 0.1 . .
CA 1.4 1.7 0.6 0.6 0.2
FE 0.4 0.6 0.3 0.4 .
- Sl - 1.1 1.7 0.6 0.9 0.5
BR 0.2 0.3 0.2 0.4 0.2
CL . 0.5 . . .
PB . 0.5 0.5 0.8 0.6
S . e . 1.4 1.8
_RUN 11.00 11,00 11,00 11.00 11.00
TIME(HRS)

'DALLAS AT GRADE SITE: IH30 AT MOTLEY DRIVE:
HIGH VOLUME CASCADE -IMPACTOR UCD/AIR QUALITY GROUP ANALYSIS
NOMINAL FLOW RATE=  1.133 MXX3/MIN
DATE= 8 5 77
START TIME= 7 A.M.
STOP TIME= 6 P.M.

WHATMAN 41 FILTERS, STATION: 3
' WEIGHT (UG/CM**Z)

STAGE 1 2 3. 4 5

ELEMENT : _

AL . . 0.1

Si . - 0.4

P .. 0.3 0.3 . .

BR . . . 0.2 0.1
- PB N . 0.4 0.3

S . 0.9 1.2

RUN 2.00 2.00 2.00 2.00 2.00

TIME (HRS) ' '
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DALLAS AT GRADE SITE:
HIGH VOLUME CASCADE
NOMINAL FLOW RATE=

IMPACTOR

DATE= 8 10 77
START TIME= 7 A.M.
STOP TIME= 6 P.M,

WHATMAN 41 FILTERS, STATION:

IH30 AT MOTLEY DRIVE

UCD/AIR QUALITY GROUP ANALYSIS

1.133  M**¥3/MIN

1

WE IGHT (UG/CM¥**2)

STAGE 1 2 3
ELEMENT

CA 0.3 0.4 0.5
FE . .
K . . .
Sl 0.3 0.3 0.3
S . . .
RUN 2.00 2.00 2.00
T IME (HRS)

DALLAS AT CRADE SITE:
HIGH VOLUME CASCADE IMPACTOR
NOMINAL FLOW RATE=

DATE= 8 10 77
START TIME=" 7 A.M,
STOP TIME= 6 P.M.

WHATMAN 41 FILTERS, STATION:

4 5
0.4 0.2
. 0.1
. 0.2
0.4 .
0.3 .
2.00 2.00

IH30 AT MOTLEY DRIVE

UCD/AIR QUALITY GROUP ANALYSIS

1.133 M**3/MIN

WE IGHT (UG/CM¥*%2)

STACE 1 2 3
"ELEMENT

AL . . 0.1
CA 0.5 1.9 0.9
FE 0.1 0.5 0.2
Sl : . 0.5 1.2 - 0.7
BR . 0.2 0.2
CL . 0.7 0.4
PB . . 0.6 0.5
S . . .
ZN . 0.1

RUN 2.00 2.00 2.00
TIME (HRS) N
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4 5
0.7 0.9
0.2 0.4
0.4 0.6
0.2 0.6
0.5 1.7

. 0.6
2.00 2.00




DALLAS AT GRADE SITE:
HIGH VOLUME CASCADE IMPACTOR
"NOMINAL FLOW RATE=

DATE= 8 11 77
START TIME= 7 A.M.
STOP TIME= 6 P.M.

WHATMAN 41 FlLTERS STATION:

IH30 AT MOTLEY DRIVE

UCD/AIR QUALITY GROUP ANALYSIS

1,133 M¥*3/MIN

1

WE IGHT (UG/CM**Z)

STAGE 1 2 3
ELEMENT »

CA c.4 0.7 1.0
FE 0.1 0.2 .
S| 0.6 0.8 0.7
cL 0.3 0.3 .

S . .

RUN 11.00 11.00 11.00
TIME(HRS)

DALLAS AT GRADE SITE:
HIGH VOLUME CASCADE IMPACTOR

4 5
0.5 0.2
Ol2 L]
0.5
0.3 1.2

11.00 11.00

IH30 AT MOTLEY DRIVE

" UCD/AIR QUALITY GROUP ANALYSIS-

NOMINAL FLOW RATE= 1,133 Mx¥3/MIN

DATE= 8 11 77

START TIME= 7 A.M,

STOP TIME= 6 P.M.

WHATMAN 41 FILTERS, STATION: 3

WE IGHT (UG/CM¥%*2)

STAGE 1 2 3 4 5

ELEMENT ‘

AL 0.1 . . . .

CA 1.1 0.6 1.3 1.0 0.6
FE 0.2 0.2 0.5 0.5 0.4

Sl 0.7 0.3 0.8 0.8 0.4

BR 0.1 . 0.4 0.4 0.4

cL . 0.5 . .

PB 0.9 1.2 1.5

5 . 0.4 2.1

RUN 11.00 11.00 11.00 11.00 11,00

TIME(HRS) ,
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SAN ANTONIO SITE: IH410 AT MILITARY HIGHWAY
HI1GH VOLUME CASCADE IMPACTOR UCD/AIR QUALITY
NOMINAL FLOW RATE=  1.133 M¥*3/MIN '
DATE= 10 19 77
START TIME= 7 A.M,
STOP TIME= 6 P.M,
WHATMAN 41 FILTERS, STATION: 3
WE IGHT (UG/CM¥**2)

STAGE 1 3 5 6

ELEMENT '

CA 4.0 2.2 1.1 0.5
FE 0.3 0.3 0.3 .

Sl 1.0 1.2 . 0.3
BR 0.2 0.3 0.6 1.5
CL 0.5 0.4 . .

PB 0.6 0.9 2.7 4.0
S . . 2.9 .

RUN 10.75 10.75 10.75 10.75

- TIME(HRS) '
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Road Vacuuming Data

Surface Particulate Loading (ug/mz)

Site

San Antonio

Dallas

Dallas

Loop 410 at Military Highway| IH45 at Forest Avenue | IH30 at Motley Drive
Inside Inside Inside "Inside Outside Outside
Road Eastbound Eastbound Southbound| Southbound| Westbound| Westbound
Location Shoulder Lane Shoulder . Lane . Shoulder Lane
Date |- 10-20-77 10-20-77 10-3-77 9-20-77 | 10-3-77 | 10-3-77
Element ) .
T4 277 215 405 9.3 192 51.5
Ca 67700 60300 31200 438 13700 28800
K 1030 747 1320 38.1 686 188
si 5340 4560 - 81.6 - 2940 547
Zn 296 210 6370 15.6 107 42.3
Cu 36.4 33.8 64.2 — 21.4 530
Fe 3890 2900 6370 93.6 2460 105
Pb 3240 2150 2000 - 690 21.1
Br 438 321 267 -- 113 --
Sr 371 412 96.7 - - -
' - - 10.5 - - -
Ni -- - 13.6 - - -
Mn 58.2 - 120 - 41.0 -
-Area
Vacuumed 0.74 0.74 2,51 3.34 1.67 2.51
(m?)
*
ISPL, 0.250 .091 0.172 0.0044 0.081 0.025
(g/m*) :

% -
TSPL: Total Surface Particulate Loading, excluding cyclone preseparator capture.
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Table 33. List of

Symbols and Abbreviations Used

in Traffic and Meteorological Data

Symbol or _
Abbreviation Meaning and Units
TIME Time of-day of hourly average
TRFVOL Total hourly traffic volume
~ RHS Percent relative humidity reading from psychrometer at 5 feet
RH82 Percent relative humidity reading from psychrometer at 82 feet
SIG Standard deviation of preceding reading
PYRAN Radiation reading from heliopyranometer, w/m2
WV5 Wind direétion at 5 feet, degrees
Wv26 Wind direction at 26 feet, degrees
Wv52 Wind direction at 52 feet, degrees
Wv102 Wind direction at 102 feet, degrees
TMP5 Temperature at 5 feet, °F
TMP29 Temperature at 29bfeet, °F
TMP42 Temperature at 42 feet, °F
TMP82 Temperature at 82 feet, °F
VA5 Vertical wind speed at 5 feet, 0.1 mph
VA26 Vertical wind speed at 26 feet, 0.1 mph
VA52 Vertical wind speed at 52 feet, 0.1 mph
VA102 Vertical wind speed at 102 feet, 0.1 mph
HAS Horizontal wind speed at 5 feet, mph
HA26 Horizontal wind speed at 26 feet, mph
HA52 Horizontal wind speed at 52 feet, mph
HAlOZ Horizontal wind speed at 102 feet, mph
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8%¢C

TIME

10:
11
12:
13:

14:

15:
16:
17:
18:

oo oNoNoleoNoNoXoRe

TRFVOL

G915
735
737
728
746
731
787
983
1413
1953
2045

SPEED

50.3
51.2
51.2
51.7
51.1
50.8
'50.2
49.9
49.0

49,5

49,4

RH5

75.4
70.0
62.2
51.9
45.7
46.3
42.7
40.0
38.6

40.8

41.2

SIG

1.44
2.28
2.9
2.23

0.77

1.34
2.23
0.84

S 1.33

1.58

0.69

-DALLAS,ELEVATEDAJUN01,1977

RH82

PYRAN -

106.
317.
606.
844,
. 966.

1034,
987.

991,
- 515,

471,

SIG

3E.8
99.6
79.8
65.6
157.6

284.4

265.1
55.0
290.1
186.8




6%¢

DALLAS ELEVATED JUNO1,1977

TIME HAS5 SIG | HA26 SIG HA52 SIG HA102 SIG

: 2.5 0.92 3.7 1.17 4.2 1.5 4.5 1.34
g: 8 2.8 0.87 4.0 -1.08 4.7 1.26 5.1 1.08
10: 0 3.1 0.98 6.0 2.12 8.0 2.61 7.8 2.01
11: 0 2.8 1.09 5.8 2.06 7.8 2.58 - 8.0 1.99
12: O 3.4 1.30 6.0 2.22 7.3 2.43 7.4 2.15
13: 0 3.6 1.61 5.3 2,57 6.1 2.65 6.4 - 2.48
14: 0 2.6 0.89 3.7 1.65 4.1 1.89 4.2 1.81
15: 0 3.1 1.16 ‘3.8 1.54 4.3 1.79 4.4 - 1.67
16: 0 2.7 0.91 4.1 1.86 5.1 2.14 5.3 2.25
17: 0 2.7 1.18 4,2 1.91 4.9 2.26 4.8 2.07
18: 0 2.3 0.77 3.7 1.45 4.5 1.73 4.4 1.63

DALLAS ELEVATED JUNO1,1977

TIME VA5 SIG VA26 SIG VA52 S1G VA102 SIG

8: 0 0.7 2,12 -2.5 4.56 1.8 4.90 . .

9: 0 -0.9 2,30 -2.8 4.56 1.6 4,74 . .
10: O -1.0 5.06 5.3 6.44 0.1 6.01 . .
1M1: 0 -0.7 6.01 =3.1 7.33 -0.4 8.00 . .
12: 0 -C.2 4,87 -0.9 7.60 ~2.7 7.24 . .
13: O 0.1 3.68 1.0 8.40 -2.0 9.41 . .
14: © -0.2 3.7 0.5 6.66 -0.4 8.42 . .
15: 0 0.6 3.06 1.4 6.92 0.9 8.61 . .
16: 0 -0.3 3.84 0.4 6.89 -1.1 7.74 . .
17: O -0.5 3.40 -0.8 6.28 -0.5 7.07 .
18: 0 -0.5 3.42 -1.2 5.07 -0.7 5.84 .

Lo«
-
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15

TIME

10:
1t
12:
13:
14:

OCOOOOOCOOO

16: C
17: 0O
18: 0

TIME

10:
1:

13:
14:

16:
17:
18:

OCOO0O00O00OOOO

WV5

316.3

319.8
283.3
248.8
191.2
193.6
197.7

198.7

196.3
249.6
243.2

T™P5

69.5
71.8
76.1
81.1
83.8
84.6
87.5
88.6
91.1

€8.9

90.1

SIG

25.84
24.91
45.14
47.13
41.25
41.40
47.65

47.47 -

45,43

50.26 -
 48.28

SIG

0.46

1.1
1.68
1.46
- 0.67
1.01
1.92
1.21
.41
1.74
1.27

DALLAS ELEVATED JUNO1,1977

WvV26

talloNoNo]

o & '
QU oW
L ] L ] L ] L ]

104.5
135.7
125.4
122,7
105.6
- .66.1

65.6

DALLAS ELEVATED JUNO1,1977

 TMP29

70.3
71.9
75.0
79.1
81.5
83.4
85.6
87.7
89.1
87.5
88.0

- SIG

27.27
21.99
24.90
24.12
30.10
41.13
48.86
55.10
38.92
48.01
37.35

SIG

0.51
0.88
1.04
1.23
0.73
0.99
1.34
0.82

1.00

1.37
0.83

Wv52

O RN —

WAWOOO
L L]

- 00 Wwu -~

133.1
116.9
101.0

- 988.0

68.7
74.9

TMP42

. 69.8
1.4

73.9
77.4
79.6
82.1
83.9
86.1
86.7
85.9
86.2

SIG

20.40
17.12
1 20.44
20.21
26.61
47.84
50.58

56.33

. .38.64
48. 81
35.97

- SIG

0.38
0.87
0.86
1.15
0.80
1.29
1.48
0.85
1.19
1.61
1.08

WV102

344.8

347.0
21.7
52.7
98.5

137.4

112.9

87.7

92.7

63.0
66.8

TMPE2

68.9
70.2
73.7

78.0

81.2

81.9

85.0
86.1
88.5
87.1
88.2

SIG

15.99
14.18
24.86
31,37
30.09
45.26
50,47
56.99

39.93
51.74
41.15

SIG

0.27
0.79
1.19
1.35
0.73

0.85

o

1.75

1.29
1.06
1.40
1.29
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TIME

10:
11
122
132
14;
“15:
16:
17:
18:

OO0 OOO OO0

" TRF VOL

974
731
668
717
790
577
877
971
1364
2098
1798

SPEED

50.7
51.8

'51.6

52.1
51.9
50.9
50.0
50.0
48.8
48.5
48.9

DALLAS ELEVATED JUN02,1977

RH5

76.0
59.3

51.5

45.3
42.9

36.5

-33.8

32.9

SIG

2.65
5.85
1.76
0.94
1.65

8
9
4

~N W

e OO O-

RH82

SIG

PYRAN

134.
402.
643.

840.

9t9.

1074.
1066.
955.
771.
552,

SIG

76.7
60.5
73.6
56.2
247.7

171.0
43.8
37.9
58.4
80.9




(44

TIME

8:
10:
(R
12:
13
14;
15:
162
17:
18:

NoYoloNoloXoReoRaoXaleNo)

TIME

8:
9:

112
12:
13:
14:
15:
16:
17:
18:

L ] .
BN = D

coocoo

[eNeoleNoNe]

cCOoO0COoOOOO0OOOO

= WD

SIG

C.70

0.91

1.20.

1.36
1.43

1.09

1.10
1.08
0.93

0.77

SIG

2,14
- 2.30

4.01

4.42

3.87

VI STV
L ]

— 0 O WA

N = U d0

DALLAS ELEVATED JUNO2,1977

HA26

DALLAS ELEVATED JUN02,1977

VA26

SIG

0.82

1.40
1.89

2.30

2.07

1.86
1.99
2.11

1.75.

1.41

SIG

~J 00 0O &N

. L ] L N
O D ~JOW
SO ow

7.31
7.53
7.07
€.76
5.93

'

-0 0O —0
L ] - -

—_ONOW

O O 00U1L W
[

N & ONN

|:
—0o = =0
. . . L) L d

Ul B O N

SIG

0.2%4
"0.94
1.95

2.27
2.38

1.91
2.10
2.14
2.04
1.64

SIG

i

OO ~NOWO-e
.
O A AbDQ

VIO UM N W
e o o e @
. . 3 L] . . . -‘ * e .

S0 O

SIG

1.21
1.54
2.48
2.30
2.56

2.05

2.06
1.92
1.98

“1.38

SIG
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DALLAS ELEVATED JUN02,1877

TIME . WV5 - SIG WV2€ SIG Wv52 SIG Wv102 SIG
8: 0 200.3 52.19 86.2 24.97 82.2 38.10 83.2 55.39
9: 0 218.7 45,21 184.3 54,52 260.2 55.86 274.0 54.13
10: O 191.3 39.82 205.1 31.62 241.,2 - 24.79 1226.4 16.36
11: 0 208.1 51.31 229.3 29.77 256.3 28,22 237.1 20.82
:%: 8 217.0 53.59 243.7 47.09 268.4 46,20 249.2 40.60
14: 0 187.7 43,13 181.2 39,27  209.1 45.90 194.6 37.52
15: 0 194.0 44.88 174.5 51.30 199.3 54,81 ~ 189.1 50. 87
16: 0 227.3 49,42 g1.6 33.26 . 81.8 30.21 78.9 38.63
1;: 0 228.0 47.68 83.6 36.03 79.4 34,17 68.4 41,30
1€: 0

207.3 47.12 86.3 - 22.61 90.0 22.04 90.4 27.35

DALLAS ELEVATED JUN0Z2,1977

TIME T™MPS5 SIG TMP29 SIG TMP42 SIG TMP82 SIG
8: 0 72.2 1.34 74.2 . 2.02 73.6 1.66 72.7 1.45
9: 0 78.9 2.03 &0.8 1.71 80.5 2.25 77.5 0.88
10: © 82.6 1.05 - 83.0 1.45 82.4 0.89 79.6 1.1
11: 0 86.5 1.15 86.0 . 0.84 85.3 1.01 82.9 0.83
12: O 88.6 1.04 87.7 1.15 87.1 1.00 85.4 1.16
13: O . .. . . . . . .

14: O 92.1 1.20 91.0 0.94 89.7 1.04 89.1 1.4
15: 0 94.4 1.05 93.2 0.98 91.7 1.08 91.2 0.95
16: O 95.7 0.78 93.1 0.88 90.4 0.81 -92.8 0.76
17: 0 . . . . . . . .

18: 0 . .
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DALLAS ELEVATED. JUNO3,1977

TIME T™MP5 SIG TMP29 SIG TMP42 . SIG TMP82 SiG
8: 0 74.4 G.97 77.2 - 2,13 76.4 2.18 74.8 1.28
g: 0 €0.3 2.11 83.4 1.13 82.8 - 0.80 78.5 0.94
10: 0 85.7 1.38 86.6 0.93 . 85,3 0.94 ' 82.4 1.43
11: 0 . . ' ' . Y ‘ Y . ’ . . . .

DALLAS ELEVATED JUNG3, 1977

TIME TRF VOL SPEED RH5 SIG RH82 SIG PYRAN - sI6

& 0 898 50.4 70.6 1 2.86 . . 130. 75.0
9: 0 752 51.0 55.0 4.42 . . 413, 67.1
t0: O 767 50.3 47.8 1.45 . . 645. 65.6

11: 0 579 50.1 . .
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TIME

10:
11:

Yo
OO OO

TIME

—Owm
>
OO OoOO0O

- —

TIME

— O w0
.o

QO OO

HAS

N = O
ON O

VA5

.
[eNeNe)
)

— O W

Wv5

232.7
191.8
175.5

SIG

¢« OO O
.
[e: B ]
LU

SIG

1.49
1.32
2,16

SIG

52.14
45.32
38.84

DALLAS ELEVATED JUNO03,1977

HA26

N = —
L)
(o, Ve Jo)]

- DALLAS ELEVATED JUNO3,1977 -

VAZ26

[, e MV}

DALLAS

WvV26

93.3
211.2
176.7

SIG

SIG

3.10
4.15
5.16

ELEVATED JUNG3,1977

SIG

38.86
27.54
33.31

HA52

N-ﬂ——"
(Yo e BLN]

VA52

—0-5
—1.1
"'1 00

Wv52

87.4
238.4
187.7

SIG

+ OV PN
o »

— O -
<R W

SIG

50.32
35.78

44,28

HA102

WN) —
o ®
- O W,

VA102

WvV102

122.9
:238.4

- 188.2

1.39

SIG

'SIG

53.96
28.77
32.70
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DALLAS ELEVATED JUNO7,1977

TIME T™MPS SIG TMP29 SIG ‘TMP42 - SIG TMP82 SIG
15: 0 . . . : . e . . .

16: O 87.2- - 1.27 84.1 0.71 81.9 . 0.61 83.1 0.78
17: 0 86.9 0.98 84.9 - 0.77 83.0 0.72 84.2 0.69

180 . .. . . .

DALLAS ELEVATED JUNO7,1977

- TIME TRFVOL SPEED " RH5 SIG RH8Z SIG 'PYRAN - SIG
15: O ' 690 50.8 .’ . . . . ' . .
16: 0 1385 49,9 32.2 0.32 . ' .. 1008. - 39.4
17: 0 2041 49.4 31.8 0.23 . ‘ .. 842. 58.7

18: 0 1958 50.0 . . . . . .



LSC

TIME

15:
16:
17:
18:

OO OO

TIME

15:
16:
17
18:

OO O O

TIME

15:
16:
17:
182

[oNeNoNe]

HAS

. T e
S
.«
o \n

VA5

-1.3
-1.5
~1.7

Wv5

261.5
290.8
280. 1

SIG

SIG

U O e
[ ]

£ N
[0 BN I =N

SI6

47.68
38. 21
37.17

DALLAS ELEVATED JUNO7,1977

HA26  SIG HA52
8.2 3.18 10.5
7.1 . 8.9

DALLAS ELEVATED JUNO7,1977

VA26 SIG VA52
-5.5 8.78 -0.2
—6 2 8063 001
-5.2 8,12 0.8

DALLAS ELEVATED JUNO7,1977

wv2é SIG WV52

52.4 32.63 50.8
3.4 32.35 36.5
36.6  28.31 130.0

SIG

SIG

[eee e Je ]
W N~
NN W

SIG

29.78
30.20
26.85

VA102

wWv102

35.7

.2

SIG

. SIG

SIG

37.25
30.80
30.53
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TIME

10:
11:
12:
13:
14:
15:
16:
17:
18:

OO0 COOOOOO

TRFVOL

846
6E6
27
16
792
747
803
982
1254
2065
2048

SPEED

50.6
51.0
51.7
50. 4
50.3
50.0
50. 2
49.1

48,7
48.3
48.4

DALLAS ELEVATED JUNOSE, 1977

RH5 SIG RHE2
62.3 1.79

49.2 3 .
32.8 0.51

31.3 0.47 .
25.6 - 0.55

28.3 © 0.38 .
27.0 0.23

26.5 0.14

26.7 0.23

SIG

PYRAN

117.
426.

1045.
1135,
1163.
1130.
1028.

864.

649.

O
o8&

DM WN

— \‘N . -
O ;6o - W\~ o
L] . L] . . . ———
OCUVOAO DN oN @




DALLAS ELEVATED JUNO8,1977

HAS SIG HA26 SIG HA5Z SIG HA102 SIG

TIME
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80 o6 00 43 6 G0 s 28 se 4 oo
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— e g g e gy

259

DALLAS ELEVATED JUNO8,1977

VA5 SIG VA26 SIG VA52 SIG VA102 SIG

TIME

s~ eSO N0
.« e o & o ¢ e »
<~ s OO OO W ™~
— -—
N Oy NONM~MOUMS~Y
e o . . e o o
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TIME

10:
11:
12:
13:
14:
152
16:
17
18:

oNeNoloNoleRoRoRo oo

TIME

10:
11:

13:
14;
152
16:
17: O
18:

N
QOO OOCOOOCO

o

WV5

173.4

165.5
1731
175.1
176.7
169.2
176.7
167.2

T™MP5

65.1
69.1

82.5
85.3
87.5
89.2
90.9
92.0
92.3

SIG

18.04
13.85

16.50
24.62
33.46
36.09
24.67
33,46
23.09

DALLAS ELEVATED JUNO8,1977

WvVZ6

145.1
145.5

138.9.

157.3
163.8
149.7
152.5
126.1

SIG

23.05
13.99

18.85
23,34

29.7M
35.30

. 25.49

32.00
22.50

WV52 SIG

154.7 32.30
147.3 25.30

142.1 27.08

171.4 36.93

166.0 41.07
180.9 44.53
154.3 36.67
164.9 43.23
126.8 24.29

DALLAS -ELEVATED JUN08,1977

T™MP29

67.3
69.5

80.5
83.4
85.3
88.1
89.7
80.5
90.2

SIG

1.12
1.07

0.72
0.74
1.09
1.09
0.61
0.67
0.55

TMP42 S1G
67.1 1.55
69.3 1.08
79.5 0.86
82.3 0.80
83.8 1.15
86.4 1.38
87.9 0.83

88.8 0.94

88.4 0.¢€8

Wv102

156.6

“151.3

146.8
167.0
160.2
171.9
155.9
161.7
133.4

TMP82

64.9

67.5 -

79.4
81.2
83.7
86.0
e7.6

88.6

89.8 )

- S16

18.59
13.57

19.04
22.62
31.10

24.69
32.34
22.57

SIG

1.12

0.77
0.92
1.09
1.35
0.66
1.03
0.7
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TIME

10:
12:
13:
14:

15:

163
17:
18:
19:

COO0OOCOO0OOOOOOO

TRF VOL

823
736
762
585
706
777
793
963
1395
1964
1927
1082

SPEED

50.1

- 50.6

50.4
50. 1
50. 4
49,8
49.0
49,3

48.2°
48'2

48.1
49.4

DALLAS ELEVATED JUNO09, 1977

RH5 - SIG . RH82 SIG PYRAN
66.8 0.44 . . 117.
67.3 1.50 . . 3717.
€0.7 4.1 . . 584.
51.0 0.86 . . 802.
48.4 0.88 . . 986.
44.0 T.11 . e 1027.
41.4 1.55 . . 929.
39.3 0.99 . . 886.
35.9 0.35 . . o11.
34.0 0.59 . . 770.
. . . . 579.

. 3 L] (3

SIG

70.0
63.8
11€.5

- 107.3

47.3

-231.5

362.7
370.4
242.8

182.5




10

¢9C

DALLAS ELEVATED JUN09,1977

 TIME HAS5 SIG HA26 SIG HA52 . SIG HA102 - SIG

8: 0 1.1 0.47 2.9 0.73 3.0 0.57 2.8 .75
S: 0 2.5 1.16 3.8 1.44 4.5 1.77 4.8 1.82
0 4.1 1415 6.3 1.69 7.8 1.88 8.1 2.01
1: 0 5.0 1.45 7.5 2.10 S.1 2.46 10.1 2.45
12: 0 5.2 - 1.55 7.8 2.35 9.0 2.33 9.9 2.42
13: 0 5.2 1.77 8.1 2.49 9.6 2.7 10.4 2.92
14: 0 5.3 1.75 7.4 2.40 9.4 2.85 9.8 - 2.89
15: 0 5.2 1.68 7.6 2.74 9.6 2.84 10.1 2,91
16: © 5.4 1.60 7.7 2.38 10.2 2.93 10.8 2.85
17: 0 5.6 1.56 8.0 2.03 10.7 2.57 11.4 2,72 -
18: © 5.7 1.59 8.5 2.23 11.6 2.74 12.8 2.80
19: 0 . . . . . . . .
DALLAS ELEVATED JUNOS, 1977

TIME VA5 - SIG °© VA26 S1G © VA52 SIG VA102 SIG

8: 0 ~0.5 2.26 -1.0 3.1 -1.8 2.52 . .

9: 0 0.4 2.33 1.1 4.26 -2.9 6.05 . .
10: 0 0.9 3.49 1.5 5.64 -4.9 7.88 - . .
11: 0 1.2 4,11 3.8 7.03 -4.4 9.89 . .

12: 0 1.0 4,33 4,3 9.45 . -1.9 11.79 . .
13: 0 1.0 4,55 4.7 8.9 -2.8 11.70 . .
14: 0 0.8 4,20 3.6 - 6.89 -4.4 9.57 = . .
15: 0 0.9 4,23 4.0. 7.44  ~  -4.0 .88 . .
16: 0 0.9 4,10 3.4 7.31 ~5.1 9.67 .

17: 0 1.2 4,45 4.4 7.7 -4.6 10.82 . .
18: 0 1.2 4.45 4.6 7.42 ~5.6 10.24 = . .
19: ¢ : . . .
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DALLAS ELEVATED JUNOS, 1977

- TIME WV5 SIG WvV26 SIG wv52 SIG Wvi02 SIG.
8: 0 178.0 30.73 103.5 10.49 104.9 14.44 111.3 16.68
9: 0 166.1 17.13 135.1 22.99 145.7 '32.68 @ 158.6 25.00

10: 0 165.8 15.08 144.7 15.30 148.2 28.14 154.0 17.51
11: 0 168.3 19.32 . . . . . .

12: 0 178.4 22,51 175.0 16.40 205.9 27.23 190.9 15.06
13: 0 179.7 28.19 174.7 24.63 200.6 32.76 186.7 18.90

14: 0 170.8  23.61 151.6 21.79 160.0 35.57 161.0 20.46

15: 0 169.0 18.90 148.6 . 19.88 157.5 34,19 159.8 20.40

16: 0 168.0 17.58 148.0 15.81 155.1 31.71 157.0 16.41

17: 0 170.3 18.11 150.3 17.89 155.8 33.43 159.2 16.44

18: 0 169.8 16.17 148.1 14.77 152.1 .  31.36 155.6 13.55

19: 0 . :

DALLAS ELEVATED JUNO9,1977

TIME T™MP5 SIG TMP29 © SIG TMP42 SIG TMP82 SIG

8: 0 69.5 0.99 70.5 1.24 . 69.5 1.28 68.8 1.32

9: 0 75.7 2.17 76.4 1.48 75.7 1.69 74.2 1.49

10: O 80.9 1.67 80.0 1.48 78.3 1.63 78.3 1.19

11: 0 85.6 1.83 84.4 1.93 83.6 1.88 82.0 1.52

12: 0 89.1.- 0.84 87.9 © 0.83 87.0 0.72 85.1 0.75

13: 0 91.3 1.02 89.9 0.83 88.8 0.73 87.3 _ 0.82

14: O 82.7 1.33 90.9 1.00 89.7 0.99 89.2 1.03

15: 0 93.9 1.18 92.2 0.90 0.7 0.85 90.5 0.9t
16: 0 95.2 0.77 93.5 0.61 92.0 0.59 91.6 0.67

17: O 85.6 0.67 93,9 0.59 92.6 - 0.54 91.9 0.69
18: 0 - . . . . . - .

19: 0 . . . . . . . .
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TIME
g: C
9: 0
10: 0O
11: .G

TIME

§: 0

9: 0
10: O
11: O

T™P5

73.5

- 76.3

80.9

TRFVOL

856
763
762
411

SIG

0.22
1.47
1.67

- SPEED
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TIME WV5 SIG W26 SIG W52 16 w102 Si6
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10: 0 165.8 15.08 144.7°  15.30 148.2 28.14 154.0 17.51
11: 0 ’
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HOV, 29,4977 ELFP LEVEL
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Appendix C

Sample Calculations | : , | o ' &

The particulate data are pfésenﬁed in Appendix B, in terms of average
concentration over the sampling period. To arrive at Fhe‘particulate con-
centrations, it is neceséary to know the flow rate of air passiﬁg through
‘the filter, the run duration, the active filter area, and the initial and
final filter weights. To determine the‘total éuspended particulate (TSP)
concentrations, the initial filter weight 1is subtracted from the final filter
weight to obtain the TSP loading per filter. The TACB elemental analyses
reported the data in loading per filter. However, the UCD elementél analyses
wére expressed. in loading per area which were first converted to ldading per
filter. | | |

An example case is solved here to show the procedure used to convert
filter loadings to concentrations. For this example, data was chosen frém
October 20, 1977 in San Antonio at Loop 410 at Military Highway. Data from
the SFU unit at Stétion 1, located approximately 150 feet soufh of the road-

way are used for this example. The following data were obtained:

Calcium Loading
Filter Initial Final TACB Analysis| UCD Analysis
Pore Size| Number| Weight (ug)| Weight (ug) (ug/filter) (ng/cm#4)
8.0 um 194 15307 15719 89.57 2970
0.4 um 165 15935 16220 6.38 ' 237

The SFU unit at station 1 was run at a flow rate of 22.5 1/min for 10.5 hours. ‘k
The total particulate loadings necessary to determine thé TSP concentrations

are found by the following equation
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Total loading = Final filter weight'4 Initial filtér weight.

Usé of this equatibn yields a 412 ug/filter ldading for the 8.0 um filter
and a 285 pg/filter loading for the 0.4 um filter. Filter loadings expressed
in mass per area may be converted to loadings in mass per filter by the

following:
Filter loading = Mass loading x Active filter area.

Applying the above equation along with a conversion factor, the calcium

loading from the UCD analysis for the 8.0 um filter is

: 2
Ca loading = 2973 ng | 14.4 cm l 1 g
© » v cm ' filter l 1000 ng
where the active area of the SFU filter is 14.4 cm2. The Ca loading for the
0.4 ym filter is calculated to be 3.4l ug/filter using the above equation.
From the filter loadings expressed in mass. per filter, the average sampling

concentration is calculated from the following:
Average Concentration = (filter loading * flow rate) + run duration.

The TSP concentration from the 8.0 um filter is found below using the above .
equation and conversion factors to make the units consistent. The TSP con~
centration from the 8.0 um filter is therefore

_412 yg | min [ 10001 | filter | hr
filter l 22.5'1 j 1 m3 l 10.5 hrs l 60 min

TSP concentration

29.1 l‘%
m

Application of the equation for average concentration yields
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Filter Loading (ug/filter) Average Concentration (ug/m?)‘-
Pore Size| Total ﬁarticulate Ca (TACB)| Ca (UCD) TSP Ca (TACB)‘ Ca (UCD) =
8.0 412 89.57 42.8 29.1 6.3 3.0
0.4 285 6.38 3.41 20.1 0.4 0.2
o This same procedure was followed to convert the filter loadings to average

particula?e concentrations for the hivol and Lundgren afterfilters, using the

appliéable flow rate, run duration, and active filter area.
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APPENDIX D » ¥

New York Total Suspended Particulate Data

This appendix pfesents the data taken by the New Ydfk Division of
Air Resources under contract DOT—FH—11592;5,v The total particulate
weights on the hivol filtefs used in that project were reduced to units .
of ug/mB. Since the hivols wére not under flow céntrol, the flow rates'
used in making these calculations were ca%culated from the visi-float
readings taken at the beginning and end of each run. Each visi-float--
hivol-combination héd been calibrated twice &hile the data was being’
taken. Each visi-float reading was éonverted into a flow rate in cfm
using the averaged calibration curve of the particﬁlar'visi—float——hivol
combination given for that filter. 'Filter loading was assumed to have
taken place linearly, as was the decrease in flow rafe during the run.
The aVerage flow rate was thén calculated by simplf'averaging the start
and shutdown flow rates. Where no visi-float reading had been givén for
a partiéular hivol,Aan‘averagé flow rate of 65.0 cfm (1.8 m/min) was assumed.
Where the length of the.ruﬁ had.not been given, the average run length
during that sampling periodeaé given. If no start time was given the
start time is reported'és 0.

The particulate data, presented in this abpendix, along with the
meteorological and traffic data from the Neﬁ York site are available on

magnetic tape from NTIS. The New York site description and other additional

information are available from the New York Division of Air Resources.
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NEW YORK TSP DATA

DATE = 3 o9 77 , : v
STATIDN ' 1 2 3 5 - 5 &
START TIME _ $14.0 $14.0 14,0 $14.0 41.0 0 14.0
HRE. RUN 2%.5 0 23,5 23.% 23,5 23,5 22,7
FLOW RATE (MEXI/MIND 1.7 4.7 $.9 2.0 2.1 2.0 ~
TSP UG/ HxR3) TO.4 P26 14%9.6 0 BH.O 0 BOLS 53
DATE:= 3 10 7Y _ _
STATION ' 3 2 3 4 5 &
START TIME 14.0 14.0  11.0 14,0 $4.0 0 14.0
HRE. RUN §3. 4 134 t3.6 24,4 24,4 24,4

% FLOW RATE(ME®I/HINY $.7 $.7 §.8 2.0 2.1 4.9

. TSP UG/ M®®3) BO.H 109,454 165— 84,7 &40 TELT

¢ . :
DATE:= 343 7?7 : :
STATION . : % 2 3 4 5 &
START TIME 14.0 $4.0 44,9 11,9 41,0 14,0
HRS. RUN RYy.6 0 24,3 2309 24014 24.0 24,4
FLOW RATE (M®%3/MIN) 1.9 1.8 1.9 2.0 2.4 1.9
TSP UG/ MERT) 2904 25,9 40,9 "SI S b S b
DATE:= IR X R o
STATION 3 2 3 S 5 &
START TIME A B Y < 0.0 17.0 0.9 0.9 0.9
HRS. RUN . 2.6 2B B9 2I.b 2.5 2R3 .
FLOW RATE(MXEI/NINY §.9 1.9 2.4 1.9 2.2 2.9 o
TSP UG/ ME®E) Y- $17.8 18,5 .6 31.4 29.2
DATE= : 348 77
STATION N a 3 4 5 &
START TIME CATLR 47,0 47,00 4T.0 . 4T.0 0 47D
HRS. RUN §.2 $.2 1.2 23,6 2BLY 23,8
FLOW RATE (M%*3/MIN) 4.9 1.9 2.0 2.4 2.2 2.0
TEPL{UG/ MR®3) 458,02 620,44 1518.4 S5H.3 0 34,0 42014
DATE= : 3 4b 77
ITATION § 2 03 4 5 &
START TINME 7.0 47,0 4T.O - 4TI §T7.0 ATLD
HRE. RUN §7.7 $F.7 AT 24,20 24,2 2402

] FLOW RATE (M®%3/MIND 2.9 1.9 2.9 2.4 2.2 2.0

¥ TEPLUGB/M%®Z) 15.5 2.5 28,8 ADL? 34.9  31.4
DATE= 347 77
STATION 4 2 3 4 5 b
START TIME ' §7.0 T.0 0 47,0 4T7.0 0 47.0 0 47.0
HRS. RUN 14,6 1ELS b 1é.4 1h.bd  16.6
FLOW RATE(MEX3/MIM 1.7 1.8 1.9 2.0 P 2.4

| TSP LUB/ Hx®3) 28.5 34,2 A7.%  44.8 JIZ.6 30.8
-~
DATE= _ 320 77 '
STATION o4 2 3 4 5 5
START TIME 4.9 45.00 440 1.0 11,0 11.0
HRS. RUN D3.F 2505 24,0 24,2 24.0 24,0 =
FLOW RATE{M*x3/MIND $.9 2.0 1.9 2.0 2.9 2.4
TSP UG/ MRRE) 22.8 24,9 44,5 8T.8 32,5 274
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AEW YORK TSP DATA

\ . _
DATE = : : B B2 B o :
STATION R | o2 3 4 5
START TIME. - 15.0 15.0 15.9 15.0  15.9
HRS. RUN , 4,2 4.2 a2 23,4 23,4
FLOW RATE (M®%3/MIND 4.7 1.9 2.0 2.0 1.8
TSPLUG/H%®3) . 70.9 67.3 120.0 - 43.8 39.4
DATE= - 323 77
STATION 1 2 3 4 5
START TIME , : W, 0 2.0 .0 D0 9.0
HRS. Run ' CRGLY 5.7 25,3 25,3 5.4
FLOW RATE(MEXI/MINY 4.7 2.0 1.9 2.0 2.4
TSPLUG/ Hr®D) 44,4 - Bg,7 44,4 7.4 40,0
DATE= A 3 24 77 ’
STATION : 4 o= 3 4 5
START TIME 9.0 .0 .0 . 9.0
HKS. RUN o - 44,8 $14.8 14.8 o J ol I
FLOW RATE{(M®®3/MIMN) 1.8 2.4 3.9 RN 2.4
CTSPLUG/ MERE) ' 23,4 QA.A 2RO HEOLT  TBEL3
DATE= B i e A
STATION : 3 2 3 4 5
START TIME 0.0 0.0 0.0 14.0 $14.9
HRS. RUN , 440 14.0 14.0 4.3 12.4
FLOW RATE{M®®3/MIND 4.8 1.8 4.8 2.0 2.4
TSPLUG/MeRE) BRLE 47.7 44,5 Dh.7 D7.H
DATE= X o9 Y
STATION : t 2 3 B 5
START TIME - 7.0 T F.0 7.0 7D
HRE. RUN 1By 1ha.b 15.9 12,9 A
FLDOW RATE(M*®%3/MIN) 2.0 2 2.0 2.9 a.,
TIPLUG/ ME®D) 74,3 TP.0 134,60 90,3 b5,
DATE= o 3 30 77 :
STATION : - 4 2 3 4 5
START TIME A ST B ) 12.0 12,0 2.0 8.0
HRS. RUN o 7.5 V.5 Tah 20,5 20.5
FLOW RATE(M®%I/MINY 1.8 2.9 2.9 20 2.4
CTEPLUG/ M3 YR TY.8 159.8 . 49,9 43,3
DATE = , : 30 77 _ ,
STATION 3 2 3 4 5
START TIME _ 8.9 8.0 8.0 2.0 - 9.9
HRE. RUN 24,4 24,0 239 22,4 an.s
FLOW RATE{M®%3/HIN) 1.4 2.0 4.9 2.0 2.4
TEPLUG/MRRS) 35,0 33.9 475 6.0 42,9
DATE= 4 4 77
STATION 1 2 3 4 5
START TIME 8.0 8.9 0.0 8.9 2.9
HIKE . RUN 23,9 4.0 23,9  az.n 2XLT
FLBM Rnr54n»»3xn1N) 4.6 2.4 1.8 a.a 2.4
SPLUG/MERD) : 19,0 47,4 3.4 A7LE 0 3oL
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RO N
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NEW YORK TEP DATA

DATE= - 4 4 77 . :
STYATION : 4 P 3 4 5 &
START TIME 44,0 44.0 0 14,0, 11,00 14,0 130
HRS. RUN ) 26,0 2.4 26,2 DBLT O DELH 28T
FLOW RATE{MeeZ/MIND .7 2.0 .8 1.9 2.4 2.0
TEP (UG Mex3) 4.3 4804 34,9 30.8 0 18,46 12.4
PATE= g 4 5 77 ' ~
STATION 4 2 3 4 5 b
START TIME S 0.0 p.H DL 5.0 0.0 0.9
HRE. Run 23,0 2B.0 . 2L 23.3 23,3 23,3
FLOW RATE (M*®3/MINY B B 1.8 1.8 a.0 2.4 2.4
TSP UG/ HEX3) SR 0.0 474 43,9 27,7 23.4
PATE= 4 & 37 -
STATION i ? 3 4 5 &
_START TIME 0.0 0.0 0.0 0.9 0.0 0.9
HKS. RUN : 3.7 2.8 I, 2E.8 7.3 23.8
FLOW RATE (M350 1.8 1.8 1.8 2.0 2.0 2.0
TSP UG/ MeRE) A9 0.0  AR.3Z Q3.3 142,09 10.8
DATE= 3 7 T?
STATION 3 a3 4 5 A
START TIME 2.0 2.0 2.9 2.0 2.0 2.0
HRS . RUN _ 49.4 QBT RBLT O 8LT 0 2444 18.4
FLOW RATE {ME®3/MIN) 1.8 2.0 1.9 2,0 2.0 1.9
TEP UG/ HERE) 127,89 4B.7 D0 B1.7 . 36.F 379
DATE= , A 40 T
STATION 3 a2 3 4 5 b
START TIME 2.0 P.0 PO 7.0 9.9 9.0
HRS. Run 28,4 25,3 24.4 17.6 2F.2 0 19.3
FLOW RATE{MEXE/HIMND 2.0 2.0 1.9 2.4 4.9 I
TEP UG/ MERED S B4.3 0 3P.S 0 ARLY O TEL4 0 BRLE TH.2
DATE= 4 49 TT
STATION ‘ 3 o & 4 5 b
START TIME , 10,0 D9 10.0  10.D 10.0  10.0
HRS. Run 24,5 24,7 DAL AELT 24080 45.4
FLOW RATE(M**3/MIND 1.8 1.9 1.9 2.0 2.4 4.9
TSP (UG Men3) GR.F 0 TELY O HIELTY L TRL0 A1.D 0 6241
DATE:= _ 4 42 77
STATION 1 p 3 4 5 &
START TIME 1.0 10,9 10,0 10,9 1D.0  40.0
HRS. RUN 23.5  2IL5 0 2B.3 0 2F.LE 02X 234
FLOW RATE(Mre3/HINY 1.8 1.9 1.8 2.0 2.4 1.6
TSP UG/ M%RT) 1m0 98.3 125.5  144.7  119.5  162.8
DATE= 4 4% 0
STATION o 3 2 3 4 5 &
START TIME 10,0 10,0 10.0  1D.D 40,0 40,0
HRE. RUN . 26,8 2.5 4.3 24,3 24,3 2407
FLOW RATE(Me®3Z/MIND 1.7 1.8 1.8 1.7 2.0 2.0
TSP UG/ MERT) AR.2  PELS 124,00 1284 87,0 1944
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NAT TN FTLF
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4 2
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g 2
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NE!} YORK T3P DPATA

DATE= ' , 4 24 0

C STATION 3 o2 3 4 5 b
START TIME ; 44,9 41.0 14,0 44,0 1.0 31,0
HRS. RUN : 2E.7 0 2%.8 239 2B.5 0 2306 1234
FLOW RATE (MeE/HIND 2.0 1.8 e 2.4 a4 2.4
TEP (G MeRE) 47,7 m9.S SS.% 0 5901 41,40 379
PATE = » 4 D&Y
STATION _ s 2 3 4 o b
START TIME §4.6 41,0 14.9 0 11,0 44,0 14.0
HRS. RUN 26,1 D&.4 26,00 26,3 26.5 26.5
FLOW RATE (M3 MIND $.7 4.8 2.4 t.9 2.2 2.4
TEP UGB/ Me®ED 58,4 &b.8 0 Bi.é& 0 B8L2 0 BTLE 40.7
DATE= SR A4 2877 A
STATION } 2 3 4 5 b
START TIME ' 9.0 2.0 9.0 2.0 9.0 9.0
CHRS. RUN 20.8  24.1 25, b B4 24,4 8.2
FLOW RATE(M®®3/HMINY 1.8 4.8 §.9 2.9 2.2 2.3
TEP UGB/ MeRR) o 47,7 A6.0  AB.4 133,09 44,5 TH.06

" DATE= , ' 5 4 77

CSTATION 4 2 3 4 5. &
START TIME : 9.0 ] 9.0 9.0 9.0 .0
HRS. Run , 7.5 P44 22,7 24,0 23,8 249
FLOW RATE (M%*3/MIND 4.8 1.9 2.3 2.0 2.4 2.2
TEP (UG M%RR) . 44,6 - [ELY O w60 353 39.3 0 2847
DATE= 5 85 77
STATION : ' 3 2 3 4 5 &
START TIME O RLD 3.0 0 3.0 0.0 3.9 0.0
HRE. RUN 18,4 24,5 24,8 24,9 24,9 2.0
FLOW RATE (ME®3/MIND 4.9 1.8 2.4 2.4 1.8 $.8
TEPCUG/MRRED S &R.5 0 a%.8 55,2 8% 0.0 0.0
DATE= g : 58 77 _ :
STATION S 2 3 4 5 &
START TIME : f.0 - 9.0 9.0 9.0 0 9.0 9.0
HRS. RUN a3.0 4.9 0 R4.D 24,9 24,0 244
FLLOW RATE (Mer3/MIND 4.8 - 1.9 §.9 §.7 $.9 4.8
TSP UG/ MER3) 41,4  AT.O 0 ST7.4 0 BO.S - 49,3 40.8
DATE= 59 77 , ,

STATION j 2 3 4 5 &

START TIME 1.0 10,0 10.0  10.90  10.0  10.0
HRE. RUN 24,2 29,2 24,3 1.2 24,3 24.3
FLOW RATE (Me%3/HIND 3.9 1.8 1.9 §.7 1.9 2.2
TEP (UG Mex3) $9.7  44.90  1h.4 4ST.S 0 BOLE 0 24.5
DATE= 5 40 7Y ,

STATION ' 3 2 3 4 5 &

START TIME 19,0 10,0  10.9 10,9 19.0  10.0
HRE. RUN L RT.AE 25,40 2201 ABLE 0.4 25,4
FLOW RATE (pe®3/MINY 1.8 1.8 2.2 5.9 §.7 2.4
TEPLUGAHERT) 20,7 2R.F R1.5 0 S7.9 1426.3 32,3

-]




.

£

i G:

Fa

\

MEW YORK TSP DATA

DATE:=
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START TIME

HRE. RUN :
FLOW RATE (M*®#3/MIN)
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HRS., RLUN

FLOW RATE{M®*Z/MIND
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NEW YORK TIP. DATA

DATE = o : - 5 23 77 ' \¥!
STATION B 2 3 4 3 ) .
START TIME ' 1.9 1.9 1.0 1.9 1.9 1.0 :
HRS. RUN $19.0 22,3 2b.b& $5.8 23.9 9.8 o
FLOW RATE(M®®I/MIND 1.8 1.7 2.3 2.9 2.9 2.2 K

CTEP UG/ Mxe3) : S 4280 a7.1 24.2 3.3 HELB 127.6
DPATE== , : 5 29 77 :

ITATION : e 4 a2 A 4 3 -

START TIME ’ 1.0 1.0 1.9 4.0 1.0 1.0

HRE. RuUn 7 : 47. 6 43,8 LY 42.9 43.2 43.4
FLOW RATE (Mex3/MIND 1.8 1.8 Rt 1.8 1.9 2.2
TEPLUG/ MEXTE) 1A5.5 10004 186,05 103,35 B6.3 . 110.9
DATE= 7 Soan o
STATION 4 2 ] 4 5 &

ITART TIME S 2.0 2.0 2.0 2.9 2.0 2.9

HRE . RUN 20,7 24.5 28.L3 2.3 24,05 24.5

FLOW RATE (ME®3/MIND 1.9 $.8 2.3 1.4 - 1.8 4.7

TEP (UG MxRE Y 86.5  BAT.S 11400 123.8 98L3 87.3

DATE= 7 R I
ITATION - 4 2 3 4 % & =7
START TINE 1.0 D.0 10.6 12,9 10,0 19.0

HKS. RUN 29.%  24.3 23,7 25.7 24.5 24.53 :
FLOW RATE(Mex3/MIN) 1.9 1.7 1.9 1.8 2.0 2.8 >
TEP (UG MERE)D PELT O AN2LT 226.T 16T 310,44 105,32
DATE= 5oav ‘

ITATION : 4 2 3 4 5 &

START TIME 4.9 1.0 11.0 11.0 41.0 11.0

HRE. RURN C25.3 Vi 25.14 2%.2 25.% 25.2-
FLOW RATE{M®®3/MIND S 2 B 1.8 1.7 1.8 2.9

TESFP (UG M%®RD) S el 3 135.2 122,000 126,90 5.3 0?99

DATE= ‘ 5 28R 77

STATION 3 2 3 4 5 )

ITTARY TIHME 41.0 14,0 1.9 11.0 - . 11.0 $4.9

HRE. RUN 2%.9 21.9 2%.%9 22.1% 2241 229

FLOW RATE (M3 MIND 2.9 §.9 2.0 1.8 2.9 2.3

TEF UG/ MRED)Y 49.9 $19.8 Ba.2 P08 47,19 37.9

DATE = , 5 3y 77 :

STATION 1 2 3 4 biJ &

START TIME 14.0 14.9 14.0 - $4.90 11.0 44.0
HRE. RUN 15,3 D&6.4 23.2 24.4 249.49 24,4
FLOW RATE(Mxe®3/MIND 1.9 1.8 1.9 1.8 2.1 2.2
TSP UG/ MerdD o A5.8 4.8 64,48 A, 65,9 67,5
DATE = : b Y 7Y : e
STATION ‘ 3 2 X 4 5 b g
SETART TIHE 1.0 4.0 1.0 14.0  11.0 140
HRE . RUN 20,4 $147.7 18.9 19.2 T4.3 Y-

FLOW RATE{(MX#I/MIND 1.7 4.7 1.9 1.7 1.9 2.2
TEPLUG/Me®E) 81,0 14,4 FO.H  102.3 19,4 $7.3

356
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