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Executive Summary and Conclusions

In order to further the aim of reducing emissions of total
suspended particulate matter (TSP) from the local sand and gravel
processing industry, the South Coast Air Quality Management
District (SCAQMD) proposed a regulation based on opacity,
designed to restrict emissions from all continuous material
handling and storage operations. The Southern California Rock
Products Association (SCRPA) and the Southern California Ready
Mix Concrete Association (SCRMCA) were’ésked to comment on the
impact of such a regulation on their activities. SCRPA/SCRMCA
questioned the economic feasibility as well as the actual need
for such a regulation, given the efficiency of control techniques
already in place and the physical characteristics of their
emissions,

PES was selected to conduct a study on fugitive dust emissions
in the industry which would estimate their magnitude, their
relationship to opacity, the effectiveness of wet dust suppression
techniques, and the impact on ambient TSP levels.

The conclusions from this study are summarized below.

1. Emission factors for five types of point sources(Table 3-1)
and for three haul roads (Table 3-2) were derived.

2. Dust control by wet suppression was 90-98 percent effective
for point sources, and 89-96 percent effective for haul roads.

3. Six downwind samples, out of twelve for which particle
sizes were determined microscopically, contained only 0.3 to 11
percent by weight of particles less than ten microns in diameter
(Table 2-1}.

4. With opacity observations made by an SCAQMD representative
during emission tests, no general quantitative relationship between
average opacity and maximum dust concentration could be supported,
although there may be such a relationship for each individual




source.

5. The EPA dispersion model "PAL" gave estimates of
downwind receptor concentrations in excess of the air quality
standard (Table 4-3).

These estimates are believed conservative (high) because of
various simplifying assumptions. The most serious deficiency

in applying such models to dust emissions is the lack of adeguate
allowance for fallout.

6. Total emissions for SCRPA membership were estimated to
be 36,600 MT/yr (40,300 T/yr) without use of controls. This
is reduced by wet suppression to 1830 MT/yr (2020 T/yr}, much
below the value of 13,990 MT/yr (15,409 T/yr) previously
estimated for the industry by the SCAQMD on the basis of
literature values.




1.0 INTRODUCTION

As a step towards its objective of further progress towards
reduction in total suspended particulate matter (TSP), the South
Coast Air Quality Management District (SCAQMD) proposed rules
403.1 and 403.2 to regulate fugitive dust emissions and requested
that the industry respond to the proposed rules (1). The rules
limit visible opacities and spillage or carry-out by transportation.
When informed of this proposal, the Southern California Rock
Products Association (SCRPA) and the Southern California Ready-Mix
Concrete Association (SCRMCA} requested Pacific Environmental
Services {PES) to provide a literature search. The search showed
that the currently used emission factors were not soundly based.
SCRPA and SCRMCA then engaged PES to conduct a further study in
coordination with SéQMD. The objectives of the study were as
follows:

® To determine emission factors for various unit processing
operations by source testing, with simultaneous opacity
observations to be made by SCAQMD.

® To estimate the emissions for all member facilities in
the South Coastal Basin and project their impact on
ambient air quality.

® To investigate the relationship between particulate dust
emissions and visual opacity.

@ To use appropriate dispersion modeling techniques to
project the impact of dust emissions from representative
facilities on downwind receptor sites.

@ To examine particle size distributions in selected
samples taken upwind and downwind of dust emission
sources.

The methodology adopted by PES in consultation with SCRPA,
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SCRMCA, and SCAQMD involved several states. Emission factors were
determined by use of a profile sampler rack with filtration
collection of TSP on glass fiber filters (2). Since to date the
particulate air quality standards are based on TSP, no
differentiation of particle sizes during sampling was made, but a
separate arrangement was made by SCRPA and SCRMCA with Dyer
Laboratories to determine by microscopic count the particle size
distributions on twelve of the airborne dust samples collected

by PES. The profile sampler has been used extensively in various
EPA studies to define essentially the entire mass of the dust
plumes emitted from sources {3,4,5). It is impractical to make
temporary enclosures to collect all emissions from most rock-
processing units. The alternative approach of "upwind-downwind"
sampling does not allow isolation of single sources in the vicinity
of other emission points. For these reasons the profiler method
was adopted for all but one type of source, the surge pile.

During sampling SCAQMD representatives recorded opacity using
standard SCAQMD methodology. SCRPA provided source inventory data
obtained by questionnaire from its members, and more detailed
layouts and operational data from several selected operators. The
latter were for use as cases in the dispersion modeling phase of
the project.

The types of sources to be tested, and the particular units,
were selected in consultation with SCRPA and SCAQMD with the object
of including examples of elements potentially contributing to
fugitive dust emissions if uncontrolled. These included haul roads
(three examples), transfer point, screen, crusher, surge pile, and
bulk loading. The process elements tested were all “dry side" or
unwashed material, since the washed material is saturated with
water and emits no significant amount of dust at any stage. Except




for bulk loading all tests were run both uncontrolied and with

water spray control. Haul roads were also tested in an intermediate
state of control. The sampling was carried out in the period of
July to September, 1979, the hottest season of the year. There

was no rain during this period, nor for at least two months previous.




2.0 METHODOLOGY

2.1 PROFILE SAMPLER

This device was developed along the lines reported by Cowherd
(2-5). The PES apparatus took two forms, one for point sources and
one for line sources'. Nozzles were made of sheet metal in three
sizes and selected according to wind velocity to approximate
isokinetic sampling. (Isokinetic sampling matches air velocity
into the sampler nozzle to the velocity of air moving past the
nozzle, in order to avoid biased sampling of the mixture of
particle sizes found in the dust plume.) The nozzle selection was
made from a tabulation of air volume flow rates against nozzle
diameter and air velocity/wind speed (Table A-1 in Appendix A).
The nozzles were clamped to a rack at one meter intervals, five
on the horizontal cross-bar, two meters high, and two more on the
center vertical at one and three meter heights. The nozzles
were each connected by twelve foot lengths of flexible hose and
sheet metal adapters to standard 8" x 10" HiVol filter holders.
The hose was iined with woven glass, which was chosen for its
lack of tendency for sand or dust to adhere to the interior of
it. For sampling, the profiler was centered downwind two to eight
meters from the source.

For haul roads (considered to be line sources), the profiler
was reduced to three nozzles in a vertical line at one, two and
three meter heights. It was set up within five meters of the edge
of the road.

Before the run the HiVol samplers were loaded with numbered
glass fiber filters which had been desiccated overnight and tared.
After sampling the hoses were tapped and manipulated to send any
settled dust to the HiVol. Then, filters were unloaded (behind
a wind shield, if necessary), folded once lengthwise, placed in a
plastic envelope and stored in a manila envelope oriented to
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prevent dust spillage. Llater the filters were again desiccated
overnight and reweighed. During sampling HiVol air flows were

determined by taking manometer readings on a tap in the blower

output, previously calibrated by a set of calibrated orifices.

These procedures are adapted from standard EPA methods (6).

2.2 SAMPLING PROCEDURES

2.2.1 SAMPLING OF POINT OR LINE SOURCES

The sampler deployment js shown in Figures 2-1 and 2-2. The
upwind and downwind HiVols were run conventionally (6), and
simultaneously with the profiler. Wind speed and direction were
recorded with a Bendix-Friez Aerovane oriented by compass, with
allowance for magnetic deviation from true north. Before sampling
with the profiler, some preliminary runs were made with a Raeder
portable particulates sampler, in order to determine approximately
the duration of sampling time necessary to collect an adequate
weight of sample. After the first profiler test series, it was
possible to select a suitable test duration by visual assessment
of the piume. Sampling times were varied from ten minutes for
uncontrolled (dry), high emission sources, to one hour for sources
with a high degree of water spray control.

For haul roads (line sources), a measured interval of distance
of about 100 feet was marked off along the road. During the sampling
period, each vehicle was timed between the marks for velocity
determination. The type of vehicle, and its 1oad, were recorded.

Test run data are given in the Appendix.

2.2.2 SURGE PILE SAMPLING

In order to sample a surge pile, a larger area source, an array
of HiVols was deployed as shown in Figure 2-3. The degree of control
was varied by changing the spray on the crusher-screen combination

2-2




LOAH

S224N0s JuLod 404 JudwAo|dap 4o |dweg

"1-2 4nbi4

LOALH

43114044

324n0S INIOd

LOAH




LOALH

speod |hey 404 Judwko|dsp 4d|dwes
"2-2 a4nbiy

LOALH

4311404d

2-4




fuy|duwes 3|ld 3bung 40y JudawAo|dag [OALH

‘g-2 dunbi4
VA
L
S £
LOALH
SLOALH
v
M3IIA d0L
ONIM
we-is wg'ge wg g wy*/e-
1 1 1 1
S|OAMH peee2 LOALH
M3IA 341S
* ONIM
3114 394NS
@ @ L e ® e @

2-5




-~

whose output was conveyed to the surge pite. This sampling
arrangement did not define the vertical extent of the plume.

2.2.3 PLUME SAMPLE INTEGRATION PROCEDURE
2.2.3.1 POINT SOURCES

Horizontal and vertical profiler concentration data were
separately fitted by statistical regression to the expression:

- 2
iny = a5+ a]x + asXx
where
y = TSP concentration, mg/m3
X = profiler nozzle position, m

The fitted curves for one example are shown in Figure 2-4. The
plume density at the profiler is sketched three-dimensionally in
Figure 2-5. To integrate this, it was assumed that any cross-
section of the solid is an ellipse with axes equal to the width
and height of the solid at that density (i.e. the horizontal
widths of the curves in Figure 2-4). The area of the ellipse is
equal to mab, where a and b are semi-axes (See Figure 2-6). The
solid volume, representing the total plume dust mass passing the
profiler, can be obtained by graphical integration: elliptical
slices of thickness Ay, as shown in Figures 2-5 and 2-6, are
summed. The result is in grams per second, or pounds per hour.

2.2.3.2 LINE SOURCES

The vertical profiler data for haul roads were fitted by
statistical regression to the equation:

y = a+b inx
where
y = vertical distance, m
X = TSP concentration, mg/m3

2-6
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The curves were integrated graphically from ground concentration

(v = zero) to the concentration equal to that at the upwind sampler.
Multiplying the integrated total by the wind velocity and dividing
by the number of vehicles gave the emission factor in terms of
grams per vehicle meter traveled (or pounds per vehicle mile).

An example of the curve fit is given in Figure 2-7.

In all cases the dry road tests were made with no water spray
for at least one hour previous. At haul roads A and C, there had
been no spraying since the previous day before the dry condition
run. At haul road B, the last spraying was one hour before the
run. The wet and intermediate tests were started at various
intervals up to 50 minutes after spraying, based on subjective
estimates of dust levels.

2.3 OPACITY DBSERVATIONS

The SCAQMD provided qualified opacity observers., For point
sources, the observations were made from a suitable position by
estimating at uniform time intervals the percent opacity at the
densest part of the dust plume being emitted. For haul roads, the
readings were made, in all but one test day, each time a vehicle
passed, again at the densest part of the plume. One one day, the
readings were made at equal time intervals, as for a point source.

The SCAQMD procedure for opacity observation is basically
that of EPA method 9 (7), with one exception. Instead of obser-
vations made at equal timed intervals, the SCAQMD procedure calls
for noting the times when the opacity changes from one level to
another.

2.4 SIZE DISTRIBUTIONS

In consultation with SCRPA one haul road, a screen, and a
bulk loading operation were selected for determination of size
distribution. The filters from the upwind and two downwind HiVols
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HiVols and from the center of the profiler were conveyed to Dyer
Laboratories, who were engaged separately to make microscopic
particle counts in three diameter ranges: 2.5-10u4, 10-30u, and
above 30u. The report from Dyer Laboratories is included in the
Appendix. The results were converted to percent by weight, using
geometric mean diameters for the two smaller ranges and the estimate
(given by Dr. DOyer) of 40u for the median large particle, and
assuming equal densities in all size ranges. The results are shown
in Table 2-1. The precision of the size distribution increases
with the number of particles counted in each size range, along

with an increase in time and effort. The number of particles
counted for this study were sufficient for distribution counts
which are accurate to about 20 percent. The one value of zero

(for particles larger than 30u in bulk loading) thus signifies a
very low value such that no particles that large appeared in the
preselected counting grids.

2.5 SOURCE INVENTORY

An inventory of operational components in member plants was
obtained by SCRPA through the survey questionnaire shown as
Table 2-2. Only plants within the SCAQMD boundaries and currently
in operation were tabulated. It is estimated that over 95 percent
of the industry capacity in this area is included in SCRPA
membership.

2.6 DIFFUSION MODELING

The model used was PAL, one of the set of UNAMAP diffusion
models accepted by EPA (9). This model is a multiple source,
multiple receptor version. Up to 30 each of six types of sources,
and 30 receptor sites can be included. Input data was: grid
locations, size, and elevations of sources and receptor sites,

2-12




Table 2-1:

PARTICLE SIZE DISTRIBUTIONS, WEIGHT BASIS

Range of Particle Diameters, u:

Percent by weight

2 1/2-10 10-30 >30 (~40)
‘Source Sample Filter
Type Point No.
Screen Upwind T9S 2.5 42 56
Profiler Center T94 0.3 10 89
Near downwind T97 0.5 6 93
Far downwind T98 1.3 19 79
Haul road Upwind T26 13 17 70
Profiler Center T20 6 57 37
Near downwind T21 57 37
Far downwind T22 54 39
Bulk loading| Upwind A21 2.1 35 63
Profiler Center A5?2 1.0 22 77
Near downwind A24 3,1.6 52,34 45,65
Far downwind A23 11 89 0
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" Gravel

COMPANY

Table 2-2. FUGITIVE DUST QUESTIONNAIRE

Company Name

Plant Name -

Plant Address

Name of Preparer

Fugitive Dust Scurces

Pit Area Acres
Native So0oil Type
Haul Road Length Miles

Haul Road Treatment
Paved Watered Chemical Treatment

Plant Production
Ave. TPH Wet : Ave. TPH Dry

Sand

Crushed
Base

Average Total Throughput TPH

THE FOLLOWING QUESTIONS APPLY TO DRY PROCESSING OMNLY

Crushers

Type (coné, jaw, etc.) Size Method of Dust Suppression
Screens
Size Method of Dust Suppression
Trancfer Points
Number . ' Method of Dust Suppression
2-14




® Bulk Loading Points Average TPH

How Loaded
Plant Bunker

Field Bunker

Conveyor Belt

® Front End Loader

CITATIORS (AQMD) RECEIVED RELATED TO AGGREGATE PRODUCTION
Date Rule Cited

Please attach a line diagram of the plant layout.

Comments:
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source strengths (point, area, and 1ine), averaging time, area
and line source dimensions, wind speed and direction, atmospheric
stability, temperature, mixing height, and fallout rate. The
source strengths were those derived in this study, adjusted for
tonnages of material handled and for truck traffic frequencies.
Only “dry side" processing components were considered. Receptor
sites were selected directly downwind and at various other
locations (including upwind) depending on terrain.

2.6.1 DESCRIPTION OF THE MODEL

PAL and other models in the UNAMAP group (8,9,10) are based
on the assumption of Gaussian distribution, vertically and
horizontally, at any cross-section of the plume. The spreading
rate of the plume used in the model is based on experimental
data with gases, and is not realistic for particles large enough
to settle appreciably within the downwind distances of interest.
Therefore, it is common to introduce a fallout rate, which in
effect tilts the central axis of the plume downward (11}. The
fallout rate, or angle of tilt, is determined from settling
velocity tables according to the known or assumed particle
diameter and density. Densities were considered to be uniform
in this study. Airborne particles rarely fail to show a broad
range of particle diameters, which would correspond to a variety
of fallout rates. Since the standard models do not provide for
this, some inaccuracy results. Nearby receptor concentrations tend
to be overestimated because particles larger than the mean fall out
faster than predicted. {This effect is noticeable at greater
distances when the source has a higher elevation.) The theoretical
terminal settling rate by Stokes law is proportional to the square
of the diameter, for spherical particles. Moderate non-spherical
shape does not cause large changes in the settling velocity. The
use of linear faliout rates may underestimate the concentrations
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of particles smaller than the mean at large receptor distances.
The importance of this is reduced for the type of dust studied
here, where the weight percent of particles below 10 s small
near the source. MWind velocity in the model expression is
reciprocally related to receptor concentrations. At very low

wind speeds the model becomes unrealistic; at zero wind speed

the concentration at receptors is calculated to be very high,
possibly infinite, whereas in reality initially it would be zero,
except at the source, and would increase only by diffusion there-
after at non-source sites. The averaging time may be varied.

In the current study one hour was used, since with steady state
source output and windspeeds of at least one m/sec any receptor
distance of interest would be reached well within this period.

In relating model receptor concentrations to the air quality
standard, it must be remembered that normal plant operations are
for eight daytime hours, while the standard is averaged over 24
hours. Therefore, the model values should be divided by three,
unless off-hour activity is known to occur. Wind direction,
although fairly stable during the day, does vary, so that emissions
are distributed to different receptors, at times, than those down-
wind according to the selected modeling conditions. This causes
overestimates by roughly a factor of two. The model takes no
account of air turbulence introduced by irregularities in terrain,
which have the effect of increasing the dispersion, i.e. diluting
the pollutant.

The United States Environmental Protection Agency has
designated methods for maintaining air quality in a serjes of
guidelines (e.g., 12). Where simple projections are not definitive,
or indicate failure to maintain air quality standards, the methods
cal) for use of computerized dispersion models. There is a large
variety of models (8), from which the user selects the most
appropriate for his problem. In general, the models are thought to
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give projections accurate to about 50% when carefully selected
and applied. The bulk of previous experience, however, has
concerned gaseous stack emissions. The problem of settling by
large-diameter particles has not been well accommodated in
existing models.

2.6.2 WIND CONDITIONS{13}

The average daytime wind conditions in the South Coast Air
Basin are remarkably similar throughout the year, interrupted
only by infrequent storms or "Santa Ana" conditions. Ordinarily
during late night or early morning, the wind is offshore. As
the temperature rises during the morning the flow reverses and
becomes onshore. The reversal occurs early during the summer
and later in the winter, but normally before noon. During the
entire year in most of the basin the predominant wind flow during
the latter half of the working day (which starts at six or seven
o'clock) is from the southwest quadrant from morning until late
afternoon.Llocal topography causes variations in the direction and
velocity, but at any given location it is consistent. Santa Ana
conditions refer to reversed flow patterns caused by a high
pressure air mass over the central plateau of the western states.
This occurs only a few times a year, mostly in the fall, and often
results in gusty, high-speed downslope winds, particularly in the
canyons. Nearly all conventional storms come in off the Pacific.
They are infrequent and mostly confined to the winter months,
typically lasting two or three days. Many storms brush by to the
north without precipitation, but may alter the usual offshore-
onshore diurnal wind cycle pattern. Once the onshore breeze is
established in the morning, it strengthens until late afternoon
cooling occurs. Velocities in the range of three to twelve knots
are usual. For modeling input the mean value of six knots
(3.1 m/sec) was used.
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2.6.3 AMBIENT AIR QUALITY STANDARDS

California air quality standards for TSP are 100 ug/m3
averaged over 24 hours and 60 ug/m3 annual average, both based
on high volume filtration sampling. These standards are more
stringent than the Federal standards of 250 and 75 ug/m3, respec-
tively. Also, the California standard is not to be exceeded,
while the Federal 24 hour standard of 250 ug/m3 may be exceeded once
a year (at most). For modeling projections in this study the 24
hour California standard of 100 ug/m3 (= 0.100 mg/m3 =1 x 10'4 g/m3)
is the relevant one for comparisons.
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3.0 TEST RESULTS

3.1 EMISSION FACTORS

3.1.1 POINT SOURCE EMISSION FACTORS

Table 3-1 summarizes emission factors for point sources
derived from profiler sampling, except for the surge pile, for
which no vertical definition was possible. Approximate emission
factors for the surge pile were deduced by integrating horizontally
and assuming an effective dust plume height of six meters (the
height of the surge piie). Spray control on the various sources
reduces dust emissions by 90-98 percent. Two early tests are not
reported in Table 3-1. In one case(J) the wind alternated most
of the day between two directions 90° apart, which did not permit
obtaining samples of material consistently originating from the
source with any profiler location. In the other case (I, a large
crusher) the concentrations were still increasing towards one
end and the top of the profiier. This indicated that a major part
of the plume was passing above and to one side of the profile
sampler rack, and the integration described in Section 2.2.3.1 was
impossible. This was caused by placing the rack too far away
from the source and not high enough above the ground.

3.1.2 HAUL ROAD EMISSION FACTORS

Emission factors for three different haul roads are summarized
in Table 3-2. Dry road emissions varied by about a factor of two;
full spray contro) reduced emissions 89-96 percent to levels agree-
ing closely; 0.88, 1.00, 1.11 g/veh-m (grams per vehicle per meter).
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Table 3-1. EMISSION FACTORS FOR POINT SOURCES
Through- Emission Rate Emission Factor
out Percent
Source Location T/hr Control q/s Ib/hr | Control | ko/MT /T
D - Transfer Point | 350 Wet p.027 | o2 98 0.0003 { 0.0006
Dry 1.28% | 10,2 0 0.0146 | 0.0291
£ - Crusher 50 vet 0.16 1.27 %0 0.0127 | 0.0254
Dry 1.62 | 12.9 0 0.129 | 0.258
F - Screens 200 wetd 1 0.42 3.3 95 0.0082 | 0.0165
Dry 9.1 72. 0 0.180 { 0.360
- Open Loading 312 Dry 9.6 76. 0 0.122 D.244
H - Surge Pile 350 Wet 0.24 1.9 96 0.0027 | 0.0054
Dry 5.7 45, 0 0.064 0.129
dgee text discussion
bwater spray failed the last 10 minutes of 60 minute run
Table 3-2. EMISSION FACTORS FOR HAUL ROADS
Degree Emission Factor
Source of Percent
Location Moisture g/veh - m 1b/veh -« mi Control
A Wet 0.88 3.1 96
Intermediate 2.1 7.5 90
Dry 21. 75. 0
B Wet 1.00 3.6 92
Intermediate Y.7 6.0 86
Dry 12.3 44, 0
C Wet 1.1 3.9 B9
Intermediate 2.3 8.2 78
Dry 10.4 37. 0
Wet 1.0 3.5 g3
Averages Dry 14.6 52. 0
3-2
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3.2 DOWNWIND DECAY OF DUST CONCENTRATIONS

For an approximation of fallout rates downwind, the two
downwind sample TSP concentrations were used to derive the equations
for an assumed logarithmic decay of the form:

y = a+b Inx

where
y = TSP concentration, mg/rn3
X = downwind distance, m

Then these expressions were used to estimate the distance at which
TSP concentrations dropped to 1) the value observed upwind, or

2) the air quality standard of 0.100 mg/m3. As shown in Table 3-3,
except for some spray-controlled cases where upwind-downwind values
were very similar (or even reversed), the decay distances calculated
were in the range of 12-61 meters to drop to upwind levels, and
10-221 meters to drop to the standard.

3.3 OPACITY-EMISSION RESULTS

The available SCAQMD opacity reports are given in Appendix C.
Results for haul roads are summarized in Table 3-4. The emission
rates at various levels of control do not lead to a similar cor-
respondence in opacities. In one example, the opacities associated
with individual trucks were plotted against time from start of the
test in two groups, empty and loaded, as shown in Figure 3-1. The
empty trucks averaged 32 mph speed, the loaded trucks 17 mph.
Nevertheless the loaded trucks gave dust plumes of higher opacity
which increased with duration of the test more rapidly than those
of empty trucks.

Point source opacity observations are given in Table 3-5, where
opacities are compared with maximum concentrations collected at the
profile rack. Except source G, these are plotted in Figure 3-2
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Table 3-4.

OPACITY-EMISSION RELATIONS

HAUL ROADS

Source Emission Rate Opacity, Percent
Location Control g/veh - m Average Maximun
A Wet 0.88 25 70

Inter 2.1 34 50
Dry 21. 18,20,28* | 60,80,70*
B Inter 1.7 19 60
c Wet 1.1 3 10
Inter 2.3 26 80
Dry 10.4 58 80

*Intervals of interrupted test observed separately
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Figure 3-1. Opacities at Haul Road B
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Table 3-5. OQPACITY-EMISSION RELATIONS
Point Sources
Maximum Opacity, Percent
Source Control Concentrgtion.
mg/m Average Max imum
Crusher, 1 Wet 45 4 10
44 8 20
Dry 335 47 60
Screen, J Wet ‘ 74 7 15
Dry 359 27 40
Open Loading,} Dry 178 70 100
G*

* Qualified observer, but not SCAQMD
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{assuming zero opacity at zero emissions). The average opacities
may be linearly related to maximum concentration for each source
individually. There are few data points, however, and other
curves might fit just as well, since the concentrations are either
high or low, without intermediate values.

3.4 PARTICLE SIZE DISTRIBUTION

The size distributions (shown in Table 2-1) for screen and bulk
loading samples are high in large particles over 30u diameter, while
the haul road samples show more in the 10-30u range. The highest
downwind value for particles under 10u was eleven percent; upwind
values reached 13 percent in one case. These findings reflect
the fact that relatively few large particles dominate the weight
distribution downwind from the point sources. Evidently there is
less of this large material made airborne by vehicle movement on
haul roads, and more of the medium and smaller particles. Upwind
samples not affected by the source may have small particies coming
from long distances.

3.5 DIFFUSION MODELING PROJECTIONS

3.5.1 EFFECTS OF VARIATION IN MODEL INPUT

The initial runs were made with no alterations in the PAL model
except adding a fallout rate of 0.01 m/s for the plume (This simple
version allows the plume to reflect off the ground, as if it
bounced). The windspeed was set at 3.1 m/sec (6 knots), wind
direction at 270°, and the atmospheric stability constant equal
to four. A1l these are very typical conditions, as discussed
in Section 2.6.2.

PAL is a conservative model which tends to overestimate down-
wind concentrations, and on all case examples some projected fense
line TSP concentrations exceeded the California standard of

3-9




100 #g/mB. even with spray control on the sources. For greater
realism the model was altered to eliminate reflection of the plume;
i.e. where it strikes the ground it remains (mathematically, it
penetrates the furface), and is not found further downwind, at the
receptor heights. The effect of varying windspeed and fallout

rate were also examined. Higher windspeeds reduced receptor con-
centrations; lower windspeeds become unrealistic because the assumed
function in the model relates concentration to the reciprocol of
windspeed. A nearby receptor will show approximately this reciprocol
relationship in simple cases. Changing the fallout rate from 0.01
to 0.05 m/s gave both increases and decreases at downwind receptors,
apparently depending on the elevation of major sources. No extreme
changes would be expected within the receptor distances examined,
which were not over 3000 m.

3.5.2 MODELING RESULTS

Five plants were modeled. They varied in location, size, and
process layout. Four had haul roads. Appendix D contains each
plant layout with sources and receptor sites, lists of sources with
their emissions {controlled and uncontrolied), and copies of the
computer printouts for the two cases. (For plant no. 5 the model
was also rerun for a second wind direction). Sources are listed
with spatial coordinates and emissions, then meteorological factors.
Finally concentrations at each numbered receptor are listed from
point, area, and line sources, and in total. Units are g/m3 in
exponential notation.
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4.0 DISCUSSION AND CONCLUSIONS

4.1 EMISSION FACTORS

After the first two runs, the remaining 18 tests were success-
ful and yielded data capable of quantitative interpretation. The
first of three haul road series was interrupted by electrical power
faitlures, but nevertheless resulted in data in good accord with
the other tests. The haul roads were tested three times each with
varying degrees of water spray control. The program was limited
to one example each of five point sources, with and without spray
control in four cases. The emission data could be fitted by statis-
tical regression, using a gaussian-type expression for point sources,
and a semilogarithmic form for the haul roads (1ine sources). The
emission factors are shown in Table 3-1 and 3-2 and indicate that
water spray control is capable of at least 90 percent control. The
degree to which the data can be generalized from the single source
tests is not certain, but the nine haul road tests agree among the
three series to at worst a factor of two; most are within about
20 percent.

4,2 PLANT EMISSIONS IN THE SOUTH COASTAL DISTRICT

From the SCRPA-SCRMCA questionnaire the major source types
for each SCRPA member were tabulated. This data is summarized
for SCRPA as a whole in Table 4-1. The data relate to unwashed
material only. Although jaw crushers are included in the count,
no emission test was made on any of them. They do not produce
much fines and are often below ground level, which reduces
emissions. There is usually one jaw crusher in the average plant.
The reported count is 36 jaw crushers and 82 other crushers,
totalling 118, and averaging 3.4 crushers per plant. The total
number of screens reported was 159, an average of 4.5 per plant.
Haul roads were present in 18 plants. The total length was 25.8 knm,
averaging 1.43 km in plants where they were present, and 0.74 km
for all plants.
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Table 4-1. DRY SIDE PRODUCTION DATA

"'\..

Plant Throughput, No. No. Haul Road,
No. T/hr Crushers Screens km
1 509 7 9 0.8
2 100 3 5 0
3 250 8 7 3.2
4 25 4 1 0.8
5 400 4 2 0.8
6 0 4 0 1.4
7 0 0 0 0
8 210 1 1 0
9 450 5 2 0
10 225 3 1 0
11 200 3 7 0
12 150 2 1 0.4
13 40 2 2 2.0
14 0 2 3 1.6
15 286 3 8 1.6
16 300 6 4 0.4
17 300 4 4 0.8
18 340 4 4 2.0
19 250 2 6 1.2
20 200 2 4 3.2
21 a9 3 3 1.2
22 105 4 6 0
23 M 3 7 1.2
24 200 3 5 1.6
25 195 3 2 2.0
26 850 7 8 0
27 0 0 0 0
28 360 7 15 0
29 425 2 5 0
30 161 3 10 0
31 672 4 19 0
32 80 3 1 0
33 0 2 0 0
34 50 2 4 0
35 4 3 3 0
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Throughput rates for individual operating units were obtained
for the five plants used in modeling projections, and used to scale
emissions with the factors listed in Tables 3-1 and 3-2. The
results for each of the five plants are in Appendix D. A summary
of the unit emissions is shown in Table 4-2, along with projections
to the entire South Coastal Basin industry. Transfer points were
reported inconsistently and showed relatively small contributions,
especially when controlled. They are not included. Table 4-2
shows the averages per process unit for the five plants, and the
estimated industry totals for all process units, using those
averages. For uncontrolled emissions, the contributions of
screens are largest (51%), followed by haul roads (31%). With
control, screens (40%) and haul roads (42%) are about equal
contributors at a much lTower emission level.

4.3 OPACITY-EMISSION RELATIONS

The results of the SCAQMD opacity observations reported in
Appendix C and discussed in Section 3.3 are limited in range,
including very little data for intermediate emission levels.

(It would be difficult to fine-tune the water spray emission
controls so as to reduce dry emissions by just half, for example.)
The data therefore are essentially for two emission points, high
and low, to which many algebraic relations could be fitted. The
data are also not in agreement between different sources. Since
the opacity is not dependent on the size of a plume, whereas the
emissions are, a consistent opacity-emission relationship for
plumes of different sizes could hardly be expected.

4.4 DISPERSION MODEL RESULTS

The results of modeling on five individual plants are given
in Appendix D and summarized in Table 4-3. In every case there
are downwind receptors projected to exceed the air quality standard
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of 100 ug/m3. Plant 3, where the downwind receptors are about
2000 m from most of the sources, is the only plant where the value
of 300 ug/m3 js not exceeded at some receptor site. (This is the
eight hour value equivalent to 100 pg/m3 averaged over 24 hours,
with no emissions the other 16 hours.)

Closer inspection of the individual receptor values and
their Jocations shows examples where far receptors have higher
values than nearer ones in the same direction from the main
sources. This is a consequence of the linear fallout rate
incorporated in the model. The central axis of the plume from
an elevated source can pass above a near receptor and come c¢lose
to another receptor further away. The plume from a source closer
to the ground would reach nearer receptors with more strength.

The limitations of dispersion models are discussed in Section
3.5. The projected values are apt to be higher than the actual,
for several reasons: the unsteadiness of wind direction, the
turbulence due to local roughness in terrain (including structures),
and the use of a single linear fallout rate in place of the spectrum
of non-linear rates of the real, polydisperse mixture of dust
particle sizes. The last reason may be the most significant source
of error. These factors, combined with some uncertainty as to
how far the measured emission factors can be generalized, Suggest
that model projections could be in error by several-fold, if all
errors were in the same direction.

As shown in Table 4-3, the maximum receptor concentrations
for the five plants studied range from 331 to 2060 ug/m3. The
lower end of this range is borderline, and might not indicate an
excessive addition to the ambient TSP levels, but the upper values
for exceed this, and indicate a significant contribution to
them. Based on Section 4.2, the major sources of emission are
screens and haul roads, which may put out around 80% of the total.
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A more accurate projection of the impact of fugitive dust
emissions from the industry would depend on more data in three
areas: improved emission factors (more examples); downwind
TSP sampling at property lines; and size-fractionated profile plume
cross-sections further downwind, to establish fallout rates for
different particle sizes. A good set of actual fallout rates
for a spectrum of size ranges would add considerable accuracy to
TSP modeling.

4.5 DOWNWIND FALLOUT RATES

The downwind fallout rates calculated in Section 3.2 are derived
from the two observed downwind TSP sample weights by fitting a simple
logarithmic expression:

y=a+blnx
where y is TSP concentration and X is the downwind distance. Two
observations are the minimum needed to derive the values of a and
b; consequently there is no way of estimating how good the fit is,
except for the last two entries in Table 3-3, where three downwind
samples were available. In those cases the correlation coefficients
could be calculated. They were 0.92 for the wet (control) case
and 0.70 for the dry (uncontrolled) case, both adjusted for the
small number of data points (three). Only two cases in Table 3-3
predicted downwind decay distances of TSP to the air quality
standard that were greater than 221m, and two other cases could not
be fitted. A1l four of these were wet (control) cases where there
was little variation among the low TSP values at the upwind and
two downwind samples. The remaining cases in Table 3-3 are in
fairly good accord in predicting to the level of the standard for
decay distances of roughly 40 to 60m.

The dispersion model results project much longer distances to
get down to the standard in most exampies. The deficiencies of the
model were discussed in Section 4.4.
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The simple logarithmic decay equations project distances short
enough that the standard would rarely be exceeded outside plant
boundaries. The dispersion model projections suggest that nearly
all cases examined exceed the standard outside the plant. The
model very probably projects TSP concentrations too high, while
the accuracy of the logarithmic decay equations is not known,
although the results seem consistent among different sources.
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APPENDIX A - SOURCE TEST DATA SUMMARIES

Isokinetic Sampling Rates and Wind Speed

Sampler, Filter, and Wind Data

Source Test Layouts with TSP Concentrations and
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APPENDIX B - MICROSCOPIC SIZE DISTRIBUTIONS
(Dyer Laboratories Reports)

APPENDIX C - OPACITY REPORTS (SCAQMD)
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Table A-1.

ISOKINETIC SAMPLING RATES

Sampling Rate, ft3/min
Nozzle i.d., in.
2.0 2.5 |3.0 3.5 |4.0
Wind Speed, knots
2 17.7
4 27.1135.4
6 20.7 ] 29.9] 40.6 | 53.1
8 27.7139.8]154.2 }70.8
10 22.1 134.5{49.7| 67.7
12 26.5141.5]59.7
14 30.9 |48.4 | 69.6
16 35.3155.3
18 39.8 162.2
20 44.0 | 68.8
A-1
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wind 2
—_— RN XT
d
|
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- .,.,?,/ﬁ3 toverTration,
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APPENDIX B
Microscopic Size Distributions

(Dyer Laboratories Reports)




DYER LABORATORIES
CONSULTING CHEMISTS
1y SKYPARK DRIVE, g1l
23 October '1979 TORRANCE, CALIPORNIA 90303
- . REPORT * - e nenn
TO: Southern California Rock Products Association
1811 Fair Oaks Avenue
South Pasadena, Califormia 91030

Attn.: Don Reining, Executive Director

Copy to Pacific Envirommental Service

supsecr: Particle sizing from air filters LAB, reF. No. 0743 to 0754
Laboratory Reference Filter Particle size distribution in
number Identification percent by number

2% - 10 um 10 - 30 um  >30 um
0743 T99 71% 29% omitted
0744 T97 ' 61% 18% 227
0745 T98 747 26% omitted
0746 T94 427 34% 247, .
0747 T21 80% , 19% 1%
0748 T20 BO% , 19% 1%
0749 T26 96% 3% 1%
0750 T22 82% 17% 1%
0751 A52 59% 32% 9%
0752 A24 69% 29% 2%
0752A A24 637 32% 5%
0753 A23 2% 28% omitted
0754 A2l 84% 16% omitted

Notes: 1. Because relatively low numbers were counted, the low
percentages are not precise.

2, Very lightly loaded filters were counted directly on
segments of the filter. Heavily loaded filters wer
counted by removing a small amount of loose dust.
#0752 was counted %oth ways, 0752A being the resul
for loose dust, with 0752 the count on the filter.

PAGE $t OF 1 PAGES
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Statements, conclusions or extracts from or abous owr reporis are 8ot to be publisbed withoat onr writien approval.
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DYER LABORATORIES

CONSULTING CHEMISTS

28 November 1979 267 SKYPARK DRIVE, g1
TORRANCE, CALIPORNIA 90303
REPORT 13) 38011

TO: gemuthern California Rock Products Ass'n.
1611 Fair Uaks Avenue
South Pasadena, CA %1030

Attn.: Don Keining, Executive Director
Copy to Bob Gordom, Pacific Environmental Services.

sUBJECT: Subject: Further particle size LAB. REF. NO. 0243, 435, 33, 54
data from air filters
Laboratory Reference Filter Particle size distribution in
Nuniber Identification percent by mumber

2%-10 um 10-30 um > 30 g

0743 TS99 69% 28% kY4
4% 8%
7% 4%

0%
0.3%)

0745 T98 687
0753 A23 69%
0754 A2l 84%

PAGE 1OF ] PAGES
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APPENDIX C

Opacity Reports




: TLTETTT T O T T TTT—s
LTS ATR FROGRAMS DIVISIO:
‘ ENGIMEERING DIVISION

OBSERVATIONS DURING SOURCE TEST NO.

MAnI DF - PAlE OF — - 3
\ — Owl Rock - Azussa . vest 7-26-79
® . )
CUIFMINTY PERMETY
3ESYID Screen : arrL. ixo,
wouss o X *1%:00 g}am. 0. 0 ’
oaszavATION:FRO | [p.m. 2l vo-_sb.n.ﬂ_ SEATHER 90 “1nD 210 mph.

@ yiurs & viTees of

sersans contacten _ 1i0- Robert Gordon, Pacific Environmental Services

e

REPGAT BY Deannz Dean, Air Quality Engineer 1

QASERYATIONS MADT AND DATA RECORDED LURING TEST:

o Bource testing wes begun on fugitive emissions from 2 screen. Seven
high-volume samplers were mounted on a framework with four high-volume
samplers spaced about one meter zpart horizontally, approximately
one meter above the ground. Tvwo high-volume samplers were placed
approximately ore and two meters above the center line of the

PY four horizontally-spaced sapplers, and one sampler was mounted about
one-hzlf meter off the ground on the center line. The %5’@':2:"‘-!35
located about five meters from the screen. A continuous recording
indicator of wind speed and direction was installed adjscent to the
rock. Two more Hi-Vols were placed approximately ten and twenty
meters from the €425 in what was hoped to be the dovnwind directjon.

Q One more Hi-Vol was located about ten meters upwind from the »i34
‘The objective of the tests is to obtain e horizontal and vertical
profile of the dust plume.

necks
In order to obtain meaningful results, the reex should be normal to
the wind direction. On this day of testing, the wind speed was fairly
® steady, but the wind direction varied between south and west
approximately half the time each. The tests vere delayed while
waiting for the wind direction to stabilize.

The wind direction never did stabilize, but it vas decided to begin
testing because the test apparatus was already 2ssembled. Testing

® dYegan with the water spray on for one run and off for one run.
Opacity readings were less than five percent with the water spray |
on. Vith the water spray off, a2 maximum opacity of ©0 percent was
read.

® It is expected that all experimental results obtained on this day
of testing would not be included in the finel analysis due to the
sporadic behavior of the wind direction.

~
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SOUTH COAST AIRQUALITY MANAGEMENT DISTRICT

ENGINEERING DIiVISION----FIELD REPORT

@

WANE QF &PPLICART QaYE OF IMSPLETION
Owl Rock - Azusa 7-U—"79
EQulrmsnt vocation fapomgess) - SENMIT APPL. MO,
ComTaninents Screewn- - Water Bpray Off Comtaimints
rotntls] or POINT OF
CSEAVATION DISCHANGL
"EATRER 80-900 "™ 5-10 mph. JTNT M. ™% 2:05 e 2:09
- OBSERVATIONS OF VISIBLE AIR CONTAMINANTS
PIHE Opac. I{TINME | OpaciTIME | Opac) TIME| Opac} TIME Opac. . -
Min |See- Obs.% wimasie-t Obs. Obs. Obs. Qbs.
05 00 25
15 | 25
30 | 35
45 40
06 00 30
15 | 35
30 | 35 . *
45 30
07 00 35
15 40
30 | 35
45 | 25 -’
08 00 5
15 LT 5
20 | LT 5
45 1 35 .
09 o0 | 25 . _ .
TOTAL TiMEI 3 DISCHARGE OF AlE CONTAMINASGTY OF DinsITY
"COLOR CODE: 1OR OPACIIY) OF o o o' o ememere e oo DR GEEATER
BT wpany RpAIR
TR wyasny  PILIE
. ‘-H YE by e B mATURE
. eee MUBMY L L PACL ool Gl . PALLS _— 16-50D308 R1.55-5

-
i
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ENGINEERING DIVISION----FIELD REPORT

HAME OF APPLLCANTY

Owl Rock - Azusa

DATL OF EMSPECTION

7-26-79

LOUIPMInT LOCATeDN fapomess)

Screen — Water Bpray On

eiRmIl APPL. WG,

-
-

Corian ey it Dust
rointls) orf POINT OF <
O®ATAYATMDN D13CHARGE
Tt 80-90° "' 5-10 mph.  legsemvarien: "™ 2:43 .03
- OBSERVATIONS OF VISIBLE AIR CONTAMINANTS _
1w | Opac. |TIME | OpaciTiME | Opac) TIHE| Opac} TIME{ Opac. .-:
Mind Sec) OP5- glsii[3iE] Obs ol s fsel Obs. Obs. Obs.
432 {00 { S 45 1 10 301 5
15 1 5 48 100 5 45
30 | 10 15 53 {00
45 5 20 5
44 100 5 45 (LT 5
15 5 40 o |IT S
30| 5 h 5 5 -
45 | 5 30 5
‘45 00 | LT 5 15 5°
15 | IT 5 150 PO 10
30 5. N5 10
45 5 | Bo | 10
46 (00 10 5 15
15 5 I|s1]o0} 10
30 10 - 15 5 -
45 5 301 10
47 100 | IT 5 45 ) -
15 10 s2{ 00l 10
— 50 10 - 1'5 10 ‘;C-TlL Tiv: 3 DISOARGE G5 A1Z CONTARMINAGTS QF DInSITY
*COLOR COOE: {OR OPACIIY) OF . e e cmven oo mune OR GMEATER
THY wiany WAL
“mT wiamy WHITE
_- "L ARY e i matynt

- e

L] XL S

- —

FallLS

A

lé.S0pson R1-55-3

| _—
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 SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

AIR PROGRAMS DIVISION
ENGINEERING DIVISION

OBSERVATIONS DURING SOURCE TEST NO.

MAME O°F - DATE §F

. Owl Rock - Azusa s 7=31-79
EQUIPMINT : rtuun}

TESTEDT Crusher : 4PPL. RO,

NOURS OF AL, ALM, 0 '
CBSERVATLONIFROM F.u.l_;.QQ__ Tc&r.u_i—}_}_&ﬂ_ SEATHER 80'90 wiND 5-10 mph-

WAMES B TITLES OF . o, . .
Mr. Robert Gordon, Pacific Environmental Bervices

PERSONS CONTACTED

meposT oy Deanns Dean, Adr Quality Engineer I

CBSERVATIMING MADE AND DATA RECORDED DURING TEST:

Testing for fugitive emissions from crusher was performed with
the same test apparatus as described in the field report for
July 25, 1979, set up downwind from a crusher. The opacilty

observations are attached.

DD:pmj
Attachment
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i SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

ENGINEERING DIVISION----FIELD REPORT

HAME OF APPLICSNT

Owl Rock - Azusa

OaTE

oF INSPLCTION

7-34-79

EQUIPWimT LOCATIDN ToanpRrEss)

~Crughey

- Water Spray On

NE. ]

PLOMIT APPL. WC.

SOuRCt OF AN

TYPLS ©OF AIN

ey I —
oebtavatton R
"t 80-90° "'5=10 mph. moscaverion: %% 1:2%" v]:28
OBSERVATIONS OF VISIBLE AIR CONTAMINANTS
TIM] Opac. |TIME | Opac{TIME | Opacd TIME| Opac} TIME| Opac. . -
Min.| Sec| Obs-% [ain:ls5:| Obsx Obs. Obs. Obs.
23 |oo [T 5 45117 5
15 |zr 5  |e2gloo |IT 5
30 |LT 5
45 1T 5
24 |oo |1r 5
15 |IT 5
30 fLr 5
45 |1T 5
25 |00 |LT 5
15 |oT 5
30 |1IT 5
45 |25 7
26 |oo { 5-10
15 | 5-10
30 10
45 |5-10
o7 oo |s-10 - ]
[ s fr s
- |s0 Jir s

-u
.

*COLOR_CODE :

wians ALAIK
ui any  WITE

-

wtaAnYy ...

{OR OFACH MY) OF

TOTAL TIME 3¢ DISCHARGE CF AR CONTAMINANTS OF DERSITY
. OR GPEATIR

WL AR e e e

- - —

S maTynt

PALE e W PACES

16-50D108 R1.35-5




. SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

-,

ENGINEERING DIVISION----FIELD REPORT

MamE OF APPLILANT

Owl Raock - Azusa

OATE OF IASPLCT 0N

7-31-79

LOuIPHERY LOCATION {ADDHESS)

ArixmiT arrL. Wi,

Crusher ‘= Water Spray Off E
EE - ZELE e
OeStavATION CISCHARSE _
T 80-90° T 5-10 mph. O e Tt 3:op 1 4302
- OBSERVATIONS OF VISIBLE AIR CONTAMINANTS
A Opzc. |TIME | Opac{TIME | Opac] TIME|{ Opac}{ ®IME| Opac. _
Min|Sec] Obs- g[siuifsiss} Obs. Obs. Obs. Obs.
57 [00 | 20 45 1 50
15 | 30 02|00 | 50
%0 | 30
45 40
58 |00 | 40
15 | 40
30 | 40 !
45 | 50
59 |00 | 50
15 | 60
20 | 60
451 60 7
00 |00 | 50
15 | 60
30 | 50
, 45 | 50
_jg; 00 | 40 - _
15 | 50
20 | 50

"COLOR coof:

TOTAL Tivi 3 DISTHARSE (F ANA

COMTEVINANTS OF DInSITY

IOR OPACK Y] OF U - 1 R § £
# wiany Rialy
g Any Wi
- L L N 3 MATyRE
LT #act B 7 . — Pacts 36-50D108 N1.55-3%




'SOUTH COAST AIR QUALITY MANAGEVIE RICT

-
'

e
ENGINEERING DIVISION----FIELD REPORT

WAE Cr arrLyCend OATE ©F ENSPLLTION

| Owl Rock - Azusa 7_3[,.79

toutrur v s coavion fapomess) . o TITT IR T YT R

® | Crucher. - Water Spray On <

SOuRCt OF AR i v i

CONTaminanTs N - COMTAMINAMTS ‘Dust
roantlisl of FOINY OF -
COILAVATION D13CHANCE — -
.1.'“.80—900 winb 5_10 mph- :::::'I::’“: FROM 2:54 To 5:02
) - OBSERVATIONS OF VISIBLE AIR COMTAMINANTS
TILE Opac. |TIME | OpaciTLE | Opac) TIME| Opacy TIME| Opac. .-
Min.| sec] OPs-% :;;;]g:g; Obs=. Obs. Obs. Obs.
e |54 100 11T 5 45 15-10

15 |5 . 159j00 }5-10

20 | 1T 5 154 5

e 45 1LT 5 30 | 10-15
55 {00 {1IT 5 451 5
15 | 5-10  {00] 0010
® 30 | IT 5 b 15] 5
N 45 {11 5 30015
s6 |00 |LT 5 45| 20
® 15 1T 5 01} 00|20
30 |17 5 15| 20
a5 |1r s 7| | 30|20
® o7 100{5-10 45|20

15 | LT S 02| 00120

30 0]

g 45 |17 5

s |oo |11 5 -

i 15 5
30 5-10

(" X TOTAL Tiwi - DIECHABSE Gi AIF CONTEMINANTY OF RIRDITY
"EALDR £09€: S (0% OPACI Y OF e < rmmemee m— oo .- OR CETATER

TR wpesny RLAIN

TR wpany UL

. - VEARY o memm—a S emalyuRi
CoVEARY e e Pact .o oo 1 .. oo PAGEY 16-501)03 RL-55-8
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SOUTH COAST AIR QUALITY MANAGEVIENT DISTRICT
AIR FROGRAMS DIVISIOHN
ENGINEERING DIVISION

OBSERVATIONS DURING SOURCE TEST NO.

NAMZ OF TE Of
Flkw OWl ROCk - Azusa . 0‘755:{- 8—14—99
EQUIPMENT PFCAMET N
Testes Haul Roads arrL. =mo. :
mHouas OF ALM, oM, ’ '
D2SERVATION:FROM gr.u.__l}:"_o_oro »:5_52_. wEATHER 80"'900 wino _2—10 mph.

Mr. John Bennett, Southerrn Calif. Rock Products Assoc. \

WiMIsS B TITLES OF . . - -
sensoms contacreo _ Mre Robert Gordon, Pacific Environmental Services

REPCRT BY Deanna Dean, Air Quality Engineer I

OBSERVATIINS MADE AND DATA RECORDED DURING TEST:
Tests were conducted for fugitive emissions from vehicles driving on
haul roads. ©Six high-volume samplers were set up. One high-volume
was upwind of the road. The wind speed and wind direction indicator
was next to the upwind hi-vol. The remaining five hi-vols were
downwind of the road. Three hi-vols were connected to flexible
tubing at different elevations, approximately one, two, and three
meters off the ground in order to get a vertical profile of the dust
plume. An effort was made to get the vertical profile isokinetically.
The remaining two hi-vols were approximately five and ten meters from

the three vertical hi-vols.

The road condition oa this test day was supposed to be in an intermediate
stage between wet and dry. The water truck sprinkled approximately
30 minutes before testing began. The wind speed and direction were

steady and in the right direction.

There were problems with the portable generators. At one point,

one generator ran out of gas and the test was terminated until a& trip
to the gas station was made. The tests resumed and two tests were
made on the road in the intermediate stage. It should be pointed out
that the three vertical intake nozzles were positioned downwind from

the wettest spot in the road.

Don Hopps and Ayjay Wilson were present during the tests. Opacity
observations taken during the one completed test run are attached.

DD:pmj
Attachment
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SOUTH CQAST AIR QUALITY MANAGEMENT DISTRICT

ENGINEERING DIVISION----FIELD REPORT

WasdE DF APPLICANT DATE ©F BHSPLECTION
Owl Rock - Azusa 8-14-79
LOuIPMENT LOcaTion (ADDRESS) B _frirmir arec. ae.
Haul Road — Intermediate Condition :
Coutaminents Mpoks an Haul Road ety ¢ Dust
rotutls) of FOINT CF
ONStRAYAYTON DISCHARGE
Tt 80-90° ""°5-10 mph.  |Gesceuanien: " 2125 1 2:51
- OBSERVATIONS OF VISIBLE AIR CONTAMIHANTS _
TIME Opac. [|TIME | OpaclTIME | Opaclt TIIE; Opaci TIME| Opac. .-
: Obs. [uinistc:d-Obs. Obs. Obs. Obs.

25 (00 | 50 50110 ;15

26 |oo | 20 51 loo 11T 5

27 Q0 15

29 70

31 20
31 |30 § 35

134 5 ’

35 (4541 10

36 |oo | IT 5

36 |30 | 60

37 100 | 30

38 lao | 30
40 00 20
43 25 15
4% 45 | 60
L 15 20
47 |10 | 15 . -
47 |20 | 10
59 |55 | 15
- TOTAL Tomi -3 DISCHABSE ©F A1 CONTAWINANTS (5 CIRSHTY

*COLOR COOE : 108 OPACH Y} OF oo e o — oo — - O CERATEN

TR wiany RUALS

W weant WITE

'_-- ...“”“ __________ B sMATURL

. wt Ant e —me- POl e Rl oo BCES 16-500108 R1-$55-5
g -~ - .




SOUTH COAST AIR QUALITY MANAGENVIENT DISTRICT

ATIR PROGRAMS DIVISION
ENGINEERING DIVISION

OBSERVATIONS DURING SOURCE TEST NO.

g Owl Rock - Azusa °?;§' 8-15-79
m:lpuzn Haul Roads PLRNFT
ESTED, arsL. No. ‘
HOURS OF A, [ Ja.m. : ‘
OBSERVATION:FROM »ou. 11200 volX|p w4230  weatuer 80-00° wino 2—10 mph.

£S5 & TITLES OF . - . ]
e ) Mr. Robert Gordon, Pacific Environmental Services

PERSONS CONTACTED
Desnpa Dean, Air Quality Engineer 1

_ REPORT 8Y

OBSERVATHINS MADE AND DATA RECORDEC DURING TEST:

Source tests on emissions from haul roads continued. Maurice Bal?as
of the Bource Testing Section was present during the tests, and his
report is attached. Thé opacity observations taken during the four

test runs are attached.

DD:pmj
Attachments
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

MEMORANDUM

DATE: August 21, 1979

TO: Robert N. Milper

FROM: Maurice 4. Ballas A7 o(f 5

SUBJECT: Source test observations at the Owl Rock Co., 1201 North

Todd Ave., Azusa, CA, on August 15, 1979

Pacific Environmental Services, Inc. (PES) is running a series of tests
for a rock crushing association to determine fugitive emissions caused by
trucks driving on gravel roads, as well as dust reduction by water spraying

the roads.

PES used high-volume samplers, one upwind of the road and five downwind

of the road. Three high-volume samplers were connected to flexible

tubing &t different elevations, approximately 3, 6, and 9 feet off the

ground, in order to get & vertical profile of the dust while the trucks

were going by. An effort was mzde to get the vertical profile isokinetically.
The other high-volume samplers were used with end without covers. The wind
was steady end in the right direction throughout the tests. A dry road

test was conducted for ten minutes during which time sampling by some of

the high-volume samplers was interrupted because of a generator breakdown.

PES had much difficulty with the generators, and also with the high-volume
samplers while testing when the road was wet, Finally they had to give
up testing upwind of the road altogether and simply took samples downwind

with interruptions.

During the test District Air Quality Engineer Deanna Dean was present to
record opacity and other pertinent data.

Due to the difficulties with the high-volume saxmplers and generators,it
is my opinion that the samples obtalned on this date were of questionable

value.

LR R,




SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

. .
ENGINEERING DIVISION:----FIELD REPORT
HaME OF APPLICANT ] DATE ©F IMSPECTICON
Owl Rock - Azusa 8-15-79
LQuUEPMENT LOCATION lADDRESS) T rtmmar s DR
® Haul Road - Dry
Con T anls. Prucks on Haul Road e wants - Dust
Polntlslrors $OINT OF )
ObSLAVAT DN DISCHARCE
TR 80-90° "'"° 5_10 mph. |esscavaries: "7 11:00 v 11:0%
® - OBSERVATIONS OF VISIBLE AR CONTAMIHANTS
mTME Opac. {TIME | Opscl{TIME | Opac] TINE| Opaci TINE} Opac.
Min |sec] Obs- gluitilisil Obs. Obs. Obs. [ ] Obs.
e L0 00 5
15 5
20 5
® 45 5-10
c1 00 5-10
15 5-10
Q 20 20
45 20
02 Q0 10
® 15 50
30 15
45 | 10 °
® 103 |00 60
15 10
30 Test Terminatjed
® 45
o4 |00 )
o |
( ST ToTaL Thui 3 DI60raRGE GF 41R CONTAMINAGD OF DiRsITY
- *COLOR CODE: toR OPAZ: IY) GFa e . DR CLTATER
CHT O wpany RLALK
R wmiant #UiE
9 . - ooy oo . $: AmATyYRE
wt By ———- __,.".c’l _ -_,,‘" - *rCFS . R W - Tr L3




SOUTH CQAST AIR QUALITY MANAGEMENT DISTRICT

ENGINEERING DIVISION:----FIELD REPORT

HaWE OF aPPLICanT

owl Rock - Azusa

CATE OF WNSPLCTYiOm

8-15-79

LCuirPmiat LOocati10n lappress)

Haul Road - Dry

- PLEMITY ArpPL. WO,

SOUBRCL CF AN

CONTaAmuInaAnTS TruCkS on Haul Road.

COnTAMINANTS

Teres oF &4R

inust

roint{s! of
CastAVATION

*QINY OF
DISCHARGE

CEATAER 80_900

oind

5-10 mph.

WOURS OF
OBSChy AT O -

FRON 11 ;07

v 11:10:%0

- OBSERVATIONS OF VISIBLE AIR CONTAMINANTS

NIy Opac. |TIME

Min {Sec| Obs- gluir:

SEC-
CmOs

Opac{TLE

Ob=.

Obs.

Opac) TIME| Opac

TIME| Opac. ..

Obs.

Obs.

Q7 __100 10

15 60

20 40

45 15

o8 |00 10

15 2

30 2

45 2

09 |00 10

15 80

350 10
| bs| 5
10 {oo 5

Tedt Tdrminated

g { *COLOR CODE

TCTAL TivD 3 DISLnARGE GF ALR COMTAMINANTY OF DinSaTy

{OR OPACHIYY GF e iom e - ——

.. Ok CFEITER

TR wieny AL
TatT anany ML

salt

Sl smalynt

P L B

- PACES

16-50nsna n1.55-31
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¢ ENGINEERING DIVISION----FIELD REPORT

WAaNE GF APPLICENTY

CATE ©F INSPLLYIOH

Owl Rock - Azusa : 8-15-79

LQuiIPuint Lo atsin Lapuness] PEAMIT SFPL. RO,

P : Haul Road - Dry =
ppeteiuiesy Trucks on Haul Roads e e nants ‘ Dust
roimtls) oF POINT OF -
OUSLEYATION DISCHARCL -
T o0 ""°5-10 mph.  losscavanie; "% 11:13 e A1:19
OBSERVATIONS OF VISIBLE AR COMTAMIHANTS

mire ) Opac. |TIME | OpzclrirE | Opac) mine] opac| mirE| opac. - -]

Min | Beol OPS-g [iitifans:] Obs. bs. Obs. Obs.
113 _joo| 10 45 140
* 15| 10 lasloo |40
30 10 15 |20
45 | 10 30 {10
¢ 1 oo 30 45 |10
15| 40 f19]oo |10
30 | 40 ’

45 30
15 00 20

¢ 15 20
20 20
45 60
e |16 |00 30

15| 20
30 | 30
° 45 | 20

17 loo| 20 | -
15| 60

o 0] 70
! ToTaL YIvi » LiGInamde €F atd COrdeminanTy ©F Lin3ITY
( "LOL2R COnE: < (107 OPACH VY OF oo oo snmmeacos oo oo oo OR CLERTER
TET wpans RLAR
" wpewy UL
. - CLANY e e I Mmalyng

L, MLARY L ie ———— PAEE .omueea bV L. FATLS Y18.%0ne n1.5%.-%




ENCGINEERING DIVISION----FIELD REPORT

SO TTTICOURST 70N ORI T T TN VIO INT LD | SS L R |

At GF

PPPLICART |

Owl Rock - Azusa

OATE ©F INZPECTION

8-15-79

touirsmint Location (apbpriss)

elRmi

Haul Road - Wet

i)

A¥PrL. &G,

Comyaminents Trucks on Haul Roads Fontaninints ¥ Dust
vroimtisl or POINT OF -
obﬁthvl‘LDH DISCMHAKCE
e T reneavarion: 2" 2:40" ™ 3:10
! - ORSERVATIONS OF VISIBLE AIR CONTAMINANTS
o | Opzc. |TINE | Opac]ti® | Opacl PiliE| Opac] TIME| Opac. . -
MinlSan: Obs. g fuinifire;l Obs. Obs. Obs. Qbs.
Watdr spray at 1:45|redulting in|rdads algost ].Y.J, mud dondjtipns.
Sprdy txuck sprayvediagdin at P:4p.
46 1 20 30
o4 | 50 50
56 | 10 10
59 | 50| 40 *
05 |15 40

t
L’ ToTay Tiw: -3 D1520a=5E &F a1 {letaminant> ©F Din3ITY
. TEOLCE €Ot (0R OFAZEOY) GF oo e moe cemmiei em oo OR CLERTER
TR ompeny BLAR
“a"" wpasy ML
$: envaTuni
e WEANY it ———
WLAARY e i e mmm—=- .. Pl A, EFAe. me W FT -
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SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

AIR PROGRAMS DIVISION
ENGINEERING DIVISION

OBSERVATIONS DURING SOURCE TEST NO.

-y

naus o Owl Rock - ILytle Creek vate o 8-20-79

Fium TsT
EQUIPMINT . rE HI;

TESTED™ Haul Road to North Pit n-: no, .

MOQURS OF F 9 '8 o, . - ‘
OBSIRVATION: FRON P.M._]:_EQ.Q_ Yo ui'.}o_ wEATHER wiND

\

nauzs & TITLES oF Mr. Robert Gordon, Pacific Environmental Services !
PERSONS CONTACTED »

Deanna Dean, Air Quality Engineer I

REPORT BY

OBSERVATIONG MaDE AND DATA RECORDED DURING TEST:

Air Quality Engineer Donaléd Hopps was present to record opacity
observations on this day of testing haul roads. The record of

his readings is attached.

( ‘' DD: pmj

Attachment

PACE .

600217 RV.BY-€ e -




SUUTH CUAST ATRQUATITY IMTANAGEIVIEINT DIDITKICT

¢ ENGINEERING DIVISION----FIELD REPORT

Nasi GF APPLICANTY LATE ©F IRZPECTiInN
_ Owl Rock - Lytle Creek - 8/20/79
ECuIPMIAT LOCATION aDDupss) . (s TrmIT arPL. NG,
® N Haul Road to North Pit B
SCuRtL CF ALK A
ConTaminants ___Trucks on Haul Road Contawinants ¢ Dust
rointls) or
cestasataon Road Heavily Watered at 2:00 Biscmanty
sEATALA winbd mouns OF A - [T
OCDSCRVAT )X .
Py - OBSERVATIONS OF VISIBLE AIR CONTAMIHANTS
| T Opzc. |TIME , | 1 opac. .
[?uf“ . Obs. W5 Fronp B n —e_m Obs. {I'c Frog
— 2 -
" 2:081 1 0 X | 8121l mud dgpray 2:30 | 30 X 8"
2 0 X El 40 X { 6' wind up
3 0 X P2 | 30 X
. L 0 3 X
é 23 50
2:10| 5 0 X 2: 3424 30 X
2:1216 | 10 x | about| 4 [nikh 2:35 45 60 X.
6. 7 | 10 X } | Brisk|brdezp
8 "0 X | Part pf goafl app. |[to Ery out
b:1619 | 10 X
é ho | 20 X{ 1' njeh
11{ 10 X 4¢ high
12} 20 - X | 4 nien] | -
® b.oji3 30 X| X { Trucks droksed
14 0 X Calm
15 20 - X |4 .
g 16 o |x
17 40 X 6' -
I— a
p:28 | 18 20 X 6!
o 191 40 X | &' 141t lof|road YooKs dry
( - - - TOTaL T4wD 3 DeSInaR35: &5 #1d CCratanminats OF DIn3IYY
“LoLen cont: - (0% OPRL i PY) OF oo e cceee e ... OB CEERTER
R wiags kAR
TR wmpany  PILE
® . LS P B matyey
R LR TRY R T . Pt ----:_---.-_"_.'~..:--_-.-»-f-~"-'-"




-, SOUTH COAST AM&UUWLNI DTSTIrCT

AIR PROGRAMS DIVISION
ENGINEERING DIVISION

OBSERVATIONS DURING SOURCE TEST ND.

WAND OF . : ' DATE of
. Transit Mix vesr. B8=22-79
sovirneny  Haul Road PERMIY .
TESTED ArPL. w0, .
HOURS OF ALM, A, o) . .
OBSTRVATION:FRON EP.M.J_:,Q_Q_ 105'.8.&_:_3_9_ veatnen _ 82 wiND 2-10 mph.
wauiS & TITLES OF Mr. Gary Quinn, Pacific Environmental Services ‘
PERSONS CONTACTED =

Deanna Dean, Air Quality Engineer I

REPORT BY

OBSERVATIONS MADZ AND DATA RECORDED DURING TEST:

Tests on emissions from haul roads continued with the same test _
apparatus and the same basic configuration of test equipment. Tests
were conducted for a haul roazd in a dry condition, an intermediate
(between wet and dry) condition, and a wet condition. Opacity
obhservations for these three tests are attached. ,

DD:pmj
Attachments

805217 R1.6%.6 Pace

S T T Lok ET e




wE g Vag -), \1\..! o
_________t__________________T____......----g:-9-r!5rT'T’1"717’tFQ7'T"r'1-7'-r‘rT-1:,T'--131-"'=F_______——__

ENGINFERING DIVISION----FIELD REPO

[

®

v

RT

HARI CF APFLICHNY

Transit Mix - Santiago Creek

———

LATE OF IHSPLE TiGn

8-22-79

CCUIFbint LOvalion (apon: s3]

( Haul Road - Dry Condition - 2 6% mi1 arsL. Ro
" rM) :-CT(-_I—.|. - .
@ Jioiiiniants Trucks on Haul Roads Comiawtnants  PDust
rorntis) pr rOinT ¢3 -
ot:zbvrtlﬁh OiISCmanzt
o 8s° 510 mph. soscavarice: "M% 1:25 © 1:55
ez OBSERVATIONS OF VISIBLE AIR CONTAMIIANTS ;
® RTIT Opac. |nIME Opac {PiME Opact 2IKE Opac] %INME Opac. _ -
" Obs. g [-t=Tstcs| 055, Obs Obs — oObs.
n I 8an: UTES o»os_ g - . - .L)...- s
6& | 18| so v
®lox | 23 e0
35 23 70 4
26 28 70 v
¢ | 53| e v _
29 18] 20 i
a2 1zl eo b/
é ;
47 38 60
44 | ug|l 20 . Wl
" 46 03| 70 v
49 48] 50 v
s4 | 28] 80 ¢ -
‘ Y e _
prr— e Y T TS —— - "'_r -
SIS S ] ———br
? '. TCTAL Vs .‘,- Croinaz: ¢: a1d C('-:o'.v.'.\'-f:“(‘; CindiTy
SLOLER Cont " 102 D223 MYl OF e e L L. @R CETLTER
Yk wteann hyas T -
a LR LM 1R 11




T SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT

6‘. 4 ) .
ENGINEERING DIVISION----FIELD REPORT

BANE OF APPLICANT

'Jiransit Mix - Santiago Creek 0”‘8012';-:'!?“3”“
; EQUIPHERT u.mﬁ;;;lhﬁgeagl_ 'Intermediate Condition - PLaAMIT SPFL. NG, '
touriuieants Trucks on Haul Road nets o eve  Dust
e ni . Wetted-One pass at 2:24 roint of B
- 7" 5-10 mph.  enscavanien: "™ 2:05 255

o | - OBSERVATIONS OF VISIBLE AIR CONTAMINANTS ]
TTIE Opzc. |TIME | Opac|TIME { Opacl) TINE| Opac} TIME| Opac.

n | sec) Obs. [oinlaisi} Obs. Obs. Obs. onae
26 |20 10 .
®
29 o4 20 J
57 1"’2 80 '
47 135
¢
49 | 40
52 a4 | --
e 1°° |25 20 1}
B 53
¢
"
®
®
® [ —_
i - TOTaL TivI 3 DISInARGE OF SR SR e %NANTY ©F DINSITY
. coLes €Ot (0% OFAZH YD CF s oomereim cocee s e o ceen ©F CEEATER
ET wiens BRiAR
“a" wrany UL
® e YhERY e —— $: Matyny

I vit ‘LL PYYTEY 12 Cpataana Y e %




. DU LUAS] AIR QUALITY MANAGEMENT DISTRICT
®-
ENCINEERING DIVISION----FIELD REPORT

ldmi ) aPFLACHNT CATE ©F "‘s.“m?-l
Transit Mix - Santiago Creek .8-22-79
{ LCUIFRint LOCAT DN tapusess) PENMIT 2Pl RO
9 Haul Road - Wet Condition s
Couttmtmants Trucks on Haul Road Contasimints
beararation Road wetted st 3:14 K
PEATRER o) LYN.1] HOoukS OF
8% 5-10 MPh.e [eoseavarica: prav - 3:15 ve 4315
® - OBSERVATIONS OF VISIBLE AR COMTAMIHANTS
| DIME Opac. |TIME Opgc DINE Opact PINE Opac. TIME Opac,,._?
Min bec | 9bs. iz 2x55] Obs. Obs. Obs. Obs.
o 127 loa| —-
20 |45} --
26 |12 | --
® |26 55 -
35 10 10
%6 30 | Water ¥prdy Truck
®ls losl - ’
ez Is3] -
4y {22 --
® 44 25| -
53 |25 5
54 |40 | Bullddjer [man¢uveritg dowdwind
® 155 |40
55 |40} 10
56 (32] 5-10
®
59 {30
(00} 00 -
01 |25 5
®
02 00 -
(- _ ) TOTAL v - DISImAZS: CF atd (CnTaminaTy OF Cin311y
: 03 's_“_ﬁ?_(_g_f:.',-_ < Q02 OPRCoYd QF L. . _... 0% Gk LTEH
TRT wrasny hyale
“a wisay e
. - ) wiany —— e s S amilyny
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APPENDIX D
Modeling Data

Description of Computer Format

Plant Nos. 1 to 5: Source descriptions and Emissions
Plot of Source and Receptor Sites

Computer Readout




COMPUTER READOUT FORMAT

Sources

Point, area, and 1ine sources are each numbered consecutively
and separately, but for clarity in the plant plots they are numbered
serially, not separately. For point sources the initial Y and Z
sigmas are the assumed initial horizontal and vertical dimensions
of the plumes at the sources. Area sources (used for surge piles)
are approximated as rectangles. Line sources (haul roads) are
approximated with a series of linear segments from point A to
point B. The sigmas have the same significance as for point sources.

Meteorology

Theta is wind direction in degrees, U is wind velocity in
m/sec, KST is the atmospheric stability constant, HL is the mixing
height in m, and T the absolute temperature. A1l the values are
assumed as typical. The main effect of KST is on rate of dispersion
of the plume. The mixing height probably has no effect on the
cases studies because of the low elevations of sources and lack of
plume rise.

Receptor Concentrations

Projected concentrations at receptors with the coordinates
listed are modeled after one hour steady conditions. The concen-
trations are listed separately from point, area, and Yine sources,
as groups, and totaled in the last column. Results are in
exponential notation; the initial three digit number is to be
multiplied by the power of ten given after E. In these terms, the
air quality standard of 100 ug/m3 (=1x 1074 g/m3) is expressed
as 1.00E-04.
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