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LIST OF ABBREVIATIONS
ac acres
DCM Dust Control Measure
DEM Digital Elevation Model
EPA Environmental Protection Agency
ICAPCD Imperial County Air Pollution Control District
IID Imperial Irrigation District
km kilometers
LiDAR Light Detection and Ranging
m meters
NAM North American Mesoscale
NCEP National Centers for Environmental Prediction
NDVI Normalized Difference Vegetation Index
OHV Off-Highway Digital Elevation Model Vehicle
PDCP Proactive Dust Control Plan
PI-SWERL Portable In-Situ Wind Erosion Laboratory
PMu1o Particulate Matter Less Than 10 Microns in Aerodynamic Diameter
QSA Quantification Settlement Agreement
SIP State Implementation Plan
SS AQM Program Salton Sea Air Quality Mitigation Program
STATSGO State Soil Geographic Database
tpd tons per day
u* surface friction velocity
U*t threshold friction velocity
USGS United States Geological Survey
WRF Weather Research and Forecasting Model
yr year
Z0 aerodynamic roughness length for roughened surface
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1.3 OVERVIEW OF THE APPROACH

The section describes an overview of the approach for development of this Emissions Estimate, including
the study domains, monitoring period, and the overall workflow. Development of the workflow was
informed, in part, by the results and recommendations developed by ENVIRON’s windblown dust study,
prepared as a part of the 2009 State Implementation Plan (SIP; ICAPCD 2009). The approach described
below for the 2018/2019 monitoring year is consistent with the approach used for the 2017/2018
monitoring year (11D 2019a).

1.3.1 StupY DOMAINS

There are two land forms described throughout this Annual Report: Salton Sea playa (playa) and adjacent
western desert areas upwind of the playa (western desert) (Figure 2). Playa is defined as the total area of
exposed land between the former Salton Sea shoreline at the end of 2002 and the shoreline at the end of
2018. Although the extent of playa is variable, this represents a stable timeframe to support the mapping
and modeling necessary for development of this Emissions Estimate. In December 2018, the playa study
domain was approximately 20,911 acres, which is 12% higher than the acreage in December 2017.

The western desert study domain is defined as the area west of the Salton Sea bounded by the Imperial
Valley, the Mexican-US border, the Peninsular range, and Desert Shores (Figure 2). This domain uses
geographic boundaries to encompass the portions of the surrounding western desert that potentially
impact the playa domain. The western desert study domain is approximately 1,025,660 acres.

1.3.2 MONITORING PERIOD

The monitoring period is July 1, 2018, through June 30, 2019. Compared to the 2016/2017 and 2017/2018
monitoring periods, there were more frequent rainfall events (although smaller in magnitude) in
2018/2019, resulting in relatively wetter surface moisture conditions. In addition, there were fewer high
wind event hours in 2018/2019 compared to the previous two monitoring periods.
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1.3.3 EMISSIONS ESTIMATE WORKFLOW

This section provides an overview of the workflow for this Emissions Estimate, and a flow chart is included
as Figure 3. The main steps of the workflow are summarized below.

Step 1.

Step 2.

Step 3.

Step 4.

Develop Conditional Surface Classes. Surface characteristics are directly related to the spatial
and temporal nature of PM1o dust emissions. Conditional surface classes were developed to
divide the surfaces and conditions in the study domain into a reasonable number of classes
based on surface surveys and PI-SWERL sampling data. PI-SWERL sampling data were
collected on playa and surrounding western desert surfaces to understand the emissions
potential of different surface properties at multiple surface friction velocities. At each PI-
SWERL sampling location, surface surveys characterized the physical surface properties
related to wind erosion. These data were used to identify the primary emission drivers for the
playa (i.e., crust type, sand presence, and soil moisture) and for the western desert (i.e.,
geomorphic surface type). Twenty conditional surface classes were identified for the playa.
Thirteen conditional surface classes were identified for the western desert. Of these thirteen,
only eight were potentially emissive surfaces where PI-SWERL samples were collected.

Develop PM;o Emissions Ruleset from PI-SWERL Data to Assess Emissions Potential of Each
Conditional Surface Class. The PM1g emissions ruleset is a series of emission rate curves for
each conditional surface class identified in Step 1, above. The ruleset was developed based
on PI-SWERL sampling data and the linear relationship between surface friction velocity and
PMyo flux, as well as the threshold friction velocity (the minimum friction velocity required to
initiate the movement of soil particles).

Develop Meteorological Fields to Simulate Weather Conditions in the Study Domain.
Weather variables (e.g., wind speed, wind direction, friction velocity) play a pivotal role in
emissions potential. The WRF model was used to simulate the hourly 10-meter wind speeds
at a 600-meter grid for the study domain. The WRF model is a state-of-the art, non-
hydrostatic, mesoscale, atmospheric simulation modeling system. The model incorporates
multiple geographic datasets (e.g., topography, land use, soil) and boundary conditions and
uses different land surface and atmospheric physics to simulate weather fields. In addition,
the model simulations were nudged using actual atmospheric conditions (i.e., weather data
from multiple stations within the study domain) to better simulate meteorological conditions.
Results of WRF output were compared with measurements, and bias corrections were made
where applicable.

Calculate the Hourly Corrected Friction Velocity for the Study Domain. The threshold friction
velocity is directly related to surface roughness. When wind blows over a landscape, it is
partitioned around/through naturally rough surfaces (e.g., vegetated surfaces) and erodible
surfaces (e.g., barren playa). Thus, to understand emissions potential, it is important to
understand the effects of natural surface roughness on friction velocity. The hourly corrected
friction velocities for the study domain were calculated using the hourly wind speed estimates
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Step 5.

from the WRF model (Step 3) and the roughness lengths identified for naturally rough surfaces
and erodible surfaces.

Calculate Hourly Emissions for the Study Domain at a 30-meter Grid. Annual emissions are
calculated based on the PM1 emissions ruleset developed for each conditional surface class
(Step 2) and the hourly corrected friction velocities for the study domain (Step 4). The total
annual emissions (tons), tons/day, and maximum day dust emissions were estimated for both
the western desert and playa domains. Uncertainty in the emissions estimates was quantified
in the modeling ruleset by binning the variability in PI-SWERL emission rate curves per
conditional class into the 25" percentile (best-case scenario), 50™" percentile (median-case
scenario), and 75™ percentile (worst-case scenario). The 50™ percentile estimate is used as
the basis for comparisons, discussion, and analysis throughout this Annual Report.

12
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crust types and desert geomorphic surface type. The corrected friction velocity also incorporated
the bias-corrected WRF wind speed estimate.

In sum, Attachment 2 details the model workflow, including input data and observation nudging; a
comparison of WRF simulated wind speeds and wind speed data measured at meteorological stations;
wind speed bias correction; and calculation of corrected friction velocity.

3  PMjo EMISSION DRIVERS

Emission drivers are the primary factors that can be directly related to emissions potential under defined
wind conditions. The primary emission drivers for the playa are crust type, loose surface sand, and surface
soil moisture. The primary emission driver for the western desert is geomorphic surface type. This section
summarizes primary emission drivers for the playa and western desert study domains.

3.1 PLAYA EMISSION DRIVERS

Playa exposure and its associated surface and emissions characteristics are a major focus of this Emissions
Estimate. Playa exposure is mapped regularly as a part of the SS AQM Program. In addition, future playa
exposure is projected. Actual playa exposure is mapped annually using satellite imagery and a
combination of USGS gauge elevation data and high-resolution bathymetric data (Formation
Environmental 2019; Attachment 1). For this Emissions Estimate, playa is defined as the total area of
exposed land between the former Salton Sea shoreline at the end of 2002 and the shoreline at the end of
2018. The assessment occurs at the end of each year when the Sea is at the lowest point of its hydrological
cycle, thus recording the maximum extent of exposed playa for a given year.

Actual exposed playa increased from 18,651 acres in 2017 to 20,911 acres in 2018. Note that these values
include isolated bodies of water occurring between the contiguous body of Salton Sea and the 2002
shoreline. However, isolated bodies of water on exposed playa were removed from the analysis to
develop this Emissions Estimate. New areas of exposed playa generally occur in a thin ribbon around the
entire Sea, although larger areas of exposed playa occur in the southwest portion due to the topography
(Figure 4).

A hydrological model was used to estimate playa exposure and provide planning-level information about
its timing and location (CH2M HILL 2018). The model estimates playa exposure from 2017 through 2076.
The predicted and actual playa exposure for 2018 were within the “prediction envelop” of 25" and 95
percentiles. Specifically, the SALSA2 model predicted 22,029 acres compared to actual exposure of 20,911
in 2018 (a difference of 1,118 acres). According to the SALSA2 model, the elevation of the Salton Sea is
anticipated to stabilize around the year 2047.

15
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As detailed in the 2016/2017 and 2017/2018 Annual Reports and Emissions Estimates (IID 2018a; IID
2019a), crust type, loose surface sand, and soil moisture are the primary emission drivers for the playa.
These emission drivers were identified based on PI-SWERL sampling data and surface mapping data
collected to understand the emissions potential of various surface properties. As described in Section
1.3.3, PI-SWERL data were used in the overall emissions estimate workflow to develop an emissions
ruleset (a series of emission rate curves for each conditional surface class), which is a key component of
estimating emissions for the study domain. For the 2018/2019 Emissions Estimates described herein, PI-
SWERL sampling was focused on strengthening the existing relationships between surface parameters
and emissions. Surface mapping was focused on re-mapping crust type, loose surface sand, and soil
moisture for the playa study domain to understand the spatial distribution of these surface characteristics
for the 2018/2019 monitoring year. PI-SWERL sampling and surface mapping are described in Attachment
3 and Attachment 4, respectively. The approach and methodology are generally consistent with those
used for the 2017/2018 Annual Report and Emissions Estimates (11D 2019a), with details noted in each
attachment.

As described in Attachment 3, PI-SWERL sampling included the following: 1) transect sampling
(perpendicular to the shoreline) to understand the emissions potential relative to the distance from the
shoreline, variable distances to groundwater, impacts of sand inundation, and salt deposited onto the
playa via Sea spray and wave action; 2) source delineation sampling within and outside of dust source
areas after high wind events to aid in the quantification of erosional areas; 3) ramp test sampling to
complement existing testing by determining the U*t for unique surfaces; and 4) core sampling, which was
newly incorporated into this year’s soil survey in order to determine site suitability for different dust
control measures (e.g., surface roughening and vegetation establishment).

As described in Attachment 4, surface characterization is important because surface characteristics are
directly related to the spatial and temporal nature of PMig emissions. Extensive survey methods were
used to accurately map existing playa surface characteristics using ground-based surface evaluations and
remotely-sensed data resources. Ground-based surface evaluations include detailed characterization of
surface properties related to erosion at the playa. These datasets were then used as calibration data to
spatially map surface types using satellite-based imagery. In addition, surface survey data were coupled
with PI-SWERL sampling data to understand the potential emissivity of each surface type (IID 2018a).
Surface mapping results are described in Attachment 4.

In general, the following was observed: 1) annual differences in crust type extents are due to both crust
development and deterioration, and illustrate the temporal variability of playa crusts from year to year;
2) precipitation events and the subsequent increase in playa moisture led to the sequestration and
redistribution of surface sand during the first portion of the monitoring year, playa desiccation later in the
monitoring year led to a rebound in surface sand across the playa (particularly on the west side), and crust
failure events led to dramatic increases in sand availability at Alamo and New River Delta; and 3) playa
soil moisture dramatically increased in the fall timeframe and was sustained for much of the monitoring
year, with the playa being 53 percent wet on average.

17
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3.2  WESTERN DESERT EMISSION DRIVERS

As described in the 2017/2018 Emissions Estimate (11D 2019a), geomorphic surface type is the primary
emission driver for the western desert study domain. As described in Section 1.3.3, PI-SWERL sampling
data were used in the overall emissions estimate workflow to develop an emissions ruleset (a series of
emission rate curves for each conditional surface class), which is a key component of estimating emissions
for the study domain. For the 2018/2019 Emissions Estimate described herein, PI-SWERL sampling was
focused on strengthening the existing relationships between surface parameters and emissions. Based on
the anticipated emissions potential and the scale of the adjacent western desert landscape, seven surface
characterization subclasses were prioritized for emissions sampling in 2018/2019, including dry wash
units, sand-dominated alluvial fan units, sand and gravel alluvial fan units, sand dunes, sand sheets, sand
with gravel lag, and silt-dominated paleo-lakebed. PI-SWERL sampling methods are detailed in
Attachment 3. The approach and methodology are consistent with those used for the 2017/2018 Annual
Report and Emissions Estimate (11D 2019a).

The western desert landscape is not dynamic or varying; therefore, the surface mapping completed for
the 2017/2018 Emissions Estimates (IID 2019a) was used again for this 2018/2019 Emissions Estimate.
Surface mapping is detailed in Attachment 4. The approach and methodology are consistent with those
used for the 2017/2018 Annual Report and Emissions Estimate (11D 2019a).

3.3 RULESET DEVELOPMENT

Emissions rates were developed for each playa and desert conditional surface class (Attachment 3). PI-
SWERL results from the 2018/2019 monitoring year were merged with results from the 2017/2018 and
2016/2017 monitoring years to strengthen distributions for conditional surface classes with low PI-SWERL
sample counts. Playa PI-SWERL results were subset into unique combinations of the three primary
emission drivers (crust type, loose surface sand presence, and soil moisture), while western desert PI-
SWERL results were subset by surface characterization subclass. A statistics-based emissions profile was
then generated for each playa and western desert conditional class. The PM1o emissions ruleset for the
playa and western desert study domains are included in Attachment 3.

4 PM 1o EMISSIONS ESTIMATES

This section describes the emissions estimates for the playa and western desert study domains, including
the annual emissions estimates, the range of emissions estimates for each conditional surface class, and
the maximum daily PM1o emissions estimates. It is important to remember that several factors (e.g.,
surface characteristics, duration of exposure, wind speed and direction, location on the landscape) play a
role in estimating the total emissions, including other non-negligible factors that impact PMio emissions
potential. Nevertheless, these Emissions Estimates are comprehensive and were calculated based on the
best available datasets and scientific methodology.

18
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4.1 PLAYA EMISSIONS ESTIMATES

The annual Emissions Estimates are based on the PMo emissions ruleset developed for each combination
of conditional surface classes (Section 3; Attachment 3) and the hourly corrected friction velocities for the
playa study domain (Section 2; Attachment 2). The annual and daily emissions estimates are described as
a rate of emissions over a unit area (i.e., tons/km?, tons/acre) and as a rate of emissions over time (i.e.,
tons/year, tons/day). The emissions rates based on unit area provide information about the relative
emissivity of different surface types. The emissions rates based on time facilitate comparison with
emissions rates from other sources (i.e., the western desert) to help understand the relative contribution
of emissions from each source to the airshed. The status of emissions compared to the 2016/2017 and
2017/2018 Emissions Estimates (1D 2019a) are also discussed in each sub-section.

4.1.1 ANNUAL EMISSIONS FOR THE PLAYA

The monthly and annual total emissions for each playa crust type are summarized in Table 1. The highest
emissions occurred in April and May, representing about 67% of the total playa emissions. Annual
emissions range from 1.12 tons/km? for barnacles to 7.27 tons/km? for weak-botryoidal crusts (Table 1).
When all surface types are considered together, the annual emissions for the playa are estimated at 4.70
tons/km?, a 16% reduction from the 2016/2017 Emissions Estimates (/1D 2018a), which was estimated as
5.61 tons/km?, and a 25% reduction from the 2017/2018 Emissions Estimates, which was estimated at
6.27 tons/ km? (11D 2019a). This reduction can be attributed, in part, to a more moist season in 2018/2019
compared to the previous years, which suppresses emissions, and to a relatively low number of high wind
events in 2018/2019. However, when total emissions are considered, the annual emissions are estimated
at 385.9 tons, a 3% increase from the 2016/2017 Emissions Estimates (IID 2018a) and a 14% reduction
from 2017/2018 (11D 2019a). This means that when the total emissions are considered, 2018/2019 was
more emissive than 2016/2017 due mainly to an increase in acreage, whereas it was less emissive than
2017/2018 as a result of weather conditions in 2018/2019 compared to 2017/2018. This is also evident
by comparison of measured emissions potential results on the playa for the last four monitoring years
(Figure 5).

The total annual emissions for the playa from July 1, 2018, to June 30, 2019, are estimated at 385.9 tons
(Table 1). This equates to approximately 1.06 tons/day on average, but it can vary from 0 tons/day to a
maximum of approximately 31 tons/day (Figure 6). Figure 6 shows a daily time series of PM1g emissions
for the playa.

19
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TABLE 1. 2018/2019 MONTHLY AND ANNUAL PM19 EMISSIONS FOR THE PLAYA

Barnacles Botryoidal No Crust Smooth Crust Weak Botryoidal Total
Area (km?) 453 3.22 21.73 23.87 28.79 82.15
Area (ac) 1120 795 5,371 5,899 7,115 20,300
Month PMyo Emissions (tons/km?) per Month
Jul-18 0.06 0.01 0.02 0.03 0.04 0.03
Aug-18 0.05 0.01 0.01 0.01 0.03 0.02
Sep-18 0.10 0.03 0.06 0.08 0.08 0.08
Oct-18 0.13 0.05 0.31 0.26 0.22 0.24
Nov-18 0.05 0.01 0.06 0.07 0.06 0.06
Dec-18 0.06 0.04 0.25 0.19 0.18 0.19
Jan-19 0.04 0.74 0.32 0.39 0.73 0.49
Feb-19 0.05 0.18 0.05 0.09 0.21 0.12
Mar-19 0.08 0.41 0.07 0.16 0.42 0.23
Apr-19 0.19 2.65 0.84 1.20 2.78 1.66
May-19 0.25 1.85 0.75 1.27 2.36 1.48
Jun-19 0.07 0.18 0.02 0.08 0.16 0.10

PM1o Emissions

tons/km? per year 1.12 6.17 2.77 3.83 7.27 4.70
tons/acre per year 0.0045 0.0250 0.0112 0.0155 0.0294 0.0190
tons/day 0.01 0.05 0.16 0.25 0.57 1.06
tons/year 5.1 19.9 60.1 91.5 209.3 385.9
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FIGURE 5. COMPARISON OF PM 19 EMISSIONS POTENTIAL FOR ALL SAMPLES TAKEN ON THE PLAYA FOR THE 2015/2016,
2016/2017, AND 2017/2018, AND 2018/2019 EMISSIONS MONITORING YEARS
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FIGURE 6. TOTAL PM1 EMISSIONS IN TONS/DAY FROM ALL PLAYA SURFACES

Daily PM1o emissions range from 0 tons/day to a maximum of approximately 31 tons/day (April 9, 2019) followed by 29 and 28
tons/day (April 29, 2019, and May 26, 2019, respectively). These three dates represent about 23% of the total emissions.
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Figure 7 shows the spatial distribution of the average annual emissions for the playa. The variability of
total annual emissions ranges from no emissions to greater than 99 tons/km-2. This variability is due to
the spatial and temporal variability of crust type, loose surface sand, surface soil moisture, the presence
of vegetation, and the hourly 10-meter wind speeds throughout the monitoring period. As shown in Figure
7, annual PM;o emissions on the playa are high in distinct locations. Most areas exceeding 15 tons/km?
are located on either deltaic deposit, alluvial fans, dry wash outlets, or advancing sand dunes. Deltas built
by both the Alamo River and New River contain sand deposits recently exposed by the recession of the
Salton Sea shoreline. Alluvial fans built by San Felipe Creek and Tule Wash have high emissions potential
on portions of their landforms. The Naval Test Base Sand Dunes are encroaching onto the playa north of
the San Felipe Fan and causing increased emissions. The Northwestern Dry Washes are associated with
fluvial and aeolian sand deposition on exposed playa and extensive off-highway vehicle (OHV) traffic. The
Eastern Dry Washes flowing onto Bombay Beach and the Niland Boat Ramp are associated with fluvial silt
deposits on exposed playa.

Sand migration from western desert source areas above the playa and along western shorelines of the
Salton Sea continues to increase the emissions potential of playa surfaces. For example, as the Salton Sea
regresses, dry wash outlets that deposit sediment onto the Tule Fan are prograding onto more distal
portions of the fan. This phenomenon superimposes sand onto indurated salt crust. An increase in the
amount of loose sand available for saltation leads to a subsequent increase in emissions (Figure 7).
Likewise, aeolian sand from dunes and shad sheets adjacent to the Naval Test Base continue to migrate
onto the playa, increasing estimated playa emissions (Figure 7).
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4.1.2 RANGE OF EMISSIONS ESTIMATES WITHIN EACH CONDITIONAL SURFACE CLASS

A range of emissions estimates was generated for each playa conditional surface class based on the
primary emission drivers (i.e., crust type, loose surface sand, surface soil moisture), the PMyo emissions
ruleset, and corrected U*. Although the primary emission drivers play a predominant role in PMig
emissions potential, there are other surface properties (e.g., crust thickness, subsurface soil moisture)
with non-negligible impacts on PM1 emissions potential. This is demonstrated by the large range of PM1o
emissions within each conditional surface class. To capture the effect and uncertainty of other surface
properties, the 25" percentile (best-case estimate), 50" percentile (median-case estimate), and 75"
percentile (worst-case estimate) of the total emissions estimates are reported for each crust type (Table
2). For example, the 25" and 75" percentiles of PMio emissions estimates for the playa range from 0.80
to 16.70 tons/km?. This indicates the presence of non-negligible effects due to other important surface
properties that currently cannot be quantified reliably by remote-sensing observations. The range of
emissions estimates also varies among the crust types. For example, as compared to the 50" percentile,
the 75" percentile PM;o emissions estimates are about three times greater for no-crust surfaces and about
4.4 times greater for botryoidal-crust surfaces. The 50" percentile estimate was used for most of the
discussion, comparisons, and analysis in this Annual Report.

Note that the number of conditional surface classes was selected based on the availability of PI-SWERL
sampling data and the ability to map individual characteristics in time and space. If additional surface
classes were included in the analysis, it may have resulted in an overfitting of the PI-SWERL sampling data
and weakened the relationship between the PI-SWERL data and the surface classes. By reporting the
percentiles, it is possible to capture the range of PMyo values expected on a given surface (Table 2).
Additional data will be collected during future years to narrow the range of emissions estimates for each
conditional surface class.

24



SALTON SEA EMISSIONS MONITORING PROGRAM

2018/2019 ANNUAL REPORT AND PM10 EMISSIONS ESTIMATES

TABLE 2. RANGE OF 2018/2019 PM 10 EMISSIONS FOR EACH PLAYA SURFACE TYPE

Per Area Emissions (short tons km=2)*

Area Total Emissions (short tons) Annual Emissions (tons/day)
Surface Type (km?)
25t Percentile 50t Percentile 751 Percentile 25% Percentile 50t Percentile 751 Percentile 25t Percentile 50t Percentile 751 Percentile

Barnacles 453 0.04 1.12 414 0.2 51 18.8 0.00 0.01 0.05
No Crust 21.73 0.79 2.77 8.40 17.2 60.1 182.6 0.05 0.16 0.50
Weak Botryoidal Crust 28.79 0.89 7.27 24.34 255 209.3 700.8 0.07 0.57 1.92
Botryoidal Crust 3.22 4.09 6.17 27.09 13.2 19.1 87.2 0.04 0.05 0.24
Smooth Crust 23.87 0.41 3.83 16.01 9.8 915 382.2 0.03 0.25 1.05
Total 82.15 0.80 4.70 16.70 65.7 385.9 1,371.6 0.18 1.06 3.76

* The totals in this section are area-weighted averages.
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4.1.3 MAxIMUM DAILY PM1o ESTIMATES

The range of daily PMi, emissions estimates for the playa is from 0 tons/day to a maximum of
approximately 31 tons/day (Figure 6). The top 25 emissions days are provided in Figure 8. About 78% of
the total yearly emissions occurred during these 25 days. Cumulative over all the playa surfaces, over 50%
of the average annual emissions occurred in only 8 days (Table 3). This compares to only 9 days
contributing to over 50% of the average annual emissions in 2016/2017, and 15 days for 2017/2018. Thus,
for the 2018/2019 season, the percent contribution of individual emissive days to the total emissions is
more than the 2017/2018 estimate and comparable with the 2016/2017 estimates. Specifically, April 9,
2019, April 29, 2019, and May 26, 2019, resulted in an estimated emissions total of 88.7 tons, which is
equivalent to 23% of the total annual emissions.

Over 99% of the emissions occurred during 134 days (38% of the year). Most of these emissions occurred
due to the presence of strong westerly and south-westerly winds (the predominant wind direction)
associated with relatively drier surface soils and more surface loose sands. These winds contribute to
higher emissions in the western and southern parts of the playa (Figure 6). Investigation of Roundshot
(360 degree) camera data supports the presence of high emissions on top emissive dates. For example, at
Alamo South on May 21, 2019 (one of top emissive days for playa), shows dust plumes originating from
uncontrolled playa at the same time the model estimates emissions were occurring (Figure 9).

TABLE 3. SUMMARY OF 2018/2019 PM 1o EMISSIONS ESTIMATES FOR THE PLAYA

Number of Days Number of Days Date of Date of Second
Responsible for 50% Responsible for 99% Maximum Maximum
of Total Emissions of Total Emissions Estimated Estimated
Emissions Emissions
Crust Type
Barnacles 34 215 10/15/2018 12/28/2018
Botryoidal 5 113 04/29/2019 01/22/2019
No Crust 6 88 10/15/2018 12/28/2018
Smooth Crust 9 122 04/09/2019 05/26/2019
Weak Botryoidal 7 139 04/