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EXECUTIVE SUMMARY - SUPPLEMENTAL REPORT

The UNLYV wind tunnel database developed from a year-long study of PM-10 emissions from land
surfaces treated with nine different dust suppressants, was combined with the 1999 Clark County
Health District wind database and the Clark County Comprehensive Planning vacant land database to
estimate the reduction in Valley-wide annual (1999) and design day (February 25, 1999) PM-10
emissions from vacant lands that could occur if vacant lands currently rated as “unstable” were all

successfully treated with dust suppressants to reduce emissions.

Stabilized land emissions factors in ton/acre/hour have been computed for the Phase I and Phase IT dust
suppressant treatments from the 1998-1999 UNLV wind tunnel study. Preliminary stabilized land
emissions factors are typically on the order of 2x10™ ton/acre/hour, 2-6% of unstable land emissions
factors (typically 1x107? ton/acre/hour, and are 8-50% of stable land emissions factors (typically 2x10°

ton/acre/hour).

Estimates of emissions reductions that can be obtained using the above emission factors for application
of dust suppressants unstable vacant lands are shown below using preliminary values of dust
suppressant PM-10 emissions from Phase II of the 1998-1999 wind tunnel study:

Preliminary 1999 annual emissions reductions estimates

Assumed ratio baseline

stable/unstable unstabilized stabilized reduction ' percent
emissions emissions in emissions reduction
tons tons tons

90/10 19,959 14,705 5,254 26%

80/20 22,933 13,424 9,509 41%

variable* 23,011 13,395 9,616 42%

70/30 26,407 12,144 14,263 54%

Preliminary 1999 design day (February 25, 1999) emissions reduction estimates
Assumed ratio baseline

stable/unstable unstabilized stabilized reduction percent
emissions emissions in emissions reduction
tons tons tons

90/10 836 580 256 31%

80/20 998 529 469 47%

variable* 1006 527 480 48%

70/30 1051 478 573 55%

*variable means 80/20 stable/unstable ratio in outlying areas and higher ratios (70/30 or 60/40) in small
polygons near Las Vegas’ urban core.




The methodology for calculating the Valley-wide estimate was identical to that used in the first UNLV
report, dated February 22, 2000, that estimated 1999 annual and design day emissions from unstable
lands, except that the source of data for emissions from vacant disturbed (unstable) lands was changed
from the 1995 UNLV wind tunnel study of desert lands to the 1998-1999 UNLV wind tunnel study of
disturbed soil treated with commercial dust suppressants. The source of data for estimation of
emissions from vacant undisturbed (stable) lands, the 1995 UNLV wind tunnel database, remains the
same in both the February 22 and March 29 reports.

Emission factors used for the stabilized lands in this supplemental study were derived from the Phase II
treated surface PM-10 fluxes as a function of wind speed, averaged over eight types of dust
suppressants. Averaging was done in this way because it was assumed that a variety of dust
suppressants would be used in the Las Vegas Valley, and so, a reduction averaged over different
suppressant types should be employed to reflect a population of different land surfaces treated with a
variety of dust suppressant products. It should be noted that the 1998-1999 UNLV wind tunnel study
showed that some types of suppressants, notably mulches and acrylic polymer emulsions, performed

better than others.

Preliminary results for stabilized land surfaces were computed using 1998-1999 wind tunnel emissions
estimates that still contain the initial “spike” of loose PM-10. Processing of spike removal from 400
computer data files has consumed more time than expected, and the Phase II flux data set was not
completely analyzed by March 28. However, initial review of Phase I spike-corrected flux values
indicates that their geometric means are typically within 15% of the uncorrected flux geometric means.
The difference between corrected and uncorrected flux values is small because, on dust-suppressant-
treated surfaces, the observed initial “spike* is often of low amplitude or non-existent. In contrast, on
untreated surfaces (1995 UNLV study), and on torn-up surfaces, the initial spike is usually much higher
than the rest of the signal, and the spike-corrected flux can be much smaller than the uncorrected flux.

When the above calculations are repeated using spike-corrected values, it is anticipated that the
estimated reductions in PM-10 emissions will change slightly from the estimates cited on pagei. The
effect of using the spike-corrected values and spikes may be to slightly decrease the stabilized PM-10
emissions, to slightly increase the PM-10 reductions (in tons) and also slightly increase the percentage
PM-10 reductions. For a scenario using 20% vacant stabilized land and spike-corrected fluxes for
stabilized lands that are 10% smaller than uncorrected fluxes, the spike corrections will slightly
decrease estimated PM-10 emissions by 1-2 percent , and will slightly increase estimated PM-10
emissions reductions by 1-2 percent. For example, in the 1999 Valley-wide annual estimates, we may
see an increase in PM-10 reduction from 41% to 43% for an 80/20 stable/stabilized scenario).

Reprocessed data should be incorporated into the second draft of this report by the beginning of next

week.

For available wind speed data used in this study (1999 Clark County Health District average hourly
wind speeds in excess of 20 mph), the above tables show that:




1) Degree of reduction of emissions from the unstabilized baseline value strongly depends on the
estimated ratio of stable (untreated) lands to stable (treated) vacant lands.

2) 1999 design day reductions using suppressants are higher than 1999 annual reductions

Plots of the geometric means of the stabilized land emission factors show very large variability and a
declining trend of the means with increasing wind speeds. Because of the high variability in the data, -
the declining trend is not statistically significant. The high variability is partially an effect of
experimental variation in the field, and also an effect to averaging PM-10 emissions over all
suppressant types. Slight additional reductions in predicted stabilized land emissions could be obtained
if only data from the best-performing (lowest emitting) suppressants were used.

Keywords: PM-10, dust suppressants; emissions estimates, wind tunnel, GIS, database, Clark County,
Valley-wide - ’
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1. METHODOLOGY FOR COMPUTING SUPPLEMENTAL EMISSIONS FACTORS

Spike Removal

PM-10 data in the 1998-99 UNLYV wind tunnel dust suppressant study were acquired using a
TSI Dust-Trak(r) laser-diode sensor, factory-calibrated to Arizona Road dust. The TSI
continuously samples the flow in the wind tunnel and stores 1 data point per second in
memory. Data are then downloaded to laboratory computers for processing.

Typically, on untreated soil surfaces an initial “spike” of high PM-10 concentration is seen in
the first one to two minutes of a wind tunnel run, corresponding to erosion of loose PM-10
material from the soil surface. Wind tunnel runs have durations of 5 and 10 minutes. Five
minute runs were used to determine surface roughness properties, and 10 minute runs were
used to measure eroded material. To avoid undue influence of the spikes on estimated hourly
averages, the spikes need to be removed from the data and processed separately when 5 and 10
minute runs are converted to hourly average emission rates. The spike-removed fluxes (called
spike-corrected) are converted to hourly averages in ton/acre/hour. Spike data are converted
into masses per unit area (ton/acre).

When computing erosion using wind data at a particular station, spikes are added to the rsults
at the start of each erosive wind result. For example, when estimating of wind tunnel emissions
during a two-hour erosive wind event, the spike-corrected average in ton/acre/hour 1is
multiplied by 2 hours, the spike in ton/acre is added, and then the result in ton/acre is multiplied

by the estimated land area.

The 1998-1999 UNLV wind tunnel study data showed that, for soil surfaces treated with dust
suppressants, spikes were typically very small, much smaller than for untreated surfaces. A
typical plot of a small-spike wind tunnel run on a treated surface is shown in Figure A. The
rising diagonal line of integrated concentration (area under the curve) has a nearly constant
slope, indicating a very small initial spxke for this run. In Figure A, the uncorrected average
PM-10 concentration is 0.0164 mg/m’, and the spike-corrected concentration is 0.0159 mg/m’,

a difference of 3%.

A typical plot of a moderate-spike wind tunnel run on a treated surface is shown in Figure B.
An initial spike in the range of 0.3 to 1.0 mg/m’ can be observed in the raw data line. The
corresponding line of integrated concentration changes in slope until about 50 seconds into the
‘run. The “knee” in the integrated concentration curve arises from the spike. The initial spike
mass in this plot corresponds to the area under the spike after removal of the long-term average
concentration. In Figure B, the uncorrected average PM-10 concentration is 0.0991 mg/m’,
and the spike-corrected concentration is 0.0773 mg/m’, a difference of 22%.




Measured PM-10 vs time plots for soils with intact suppressant-treated surfaces generally
resembled Figure A. Several suppressants that performed less well in the wind tunnel tests

generally resembled Figure B.
Dust suppressants used for computation of flux data

It is difficult at the time of this writing to predict what types of suppressants might be generally
employed in a Valley-wide dust control program. Therefore, it was decided to compute flux
values averaged over a set of dust suppressants that might be in common use in the Valley.

Geometric means across eight different types of dust suppressants were computed for 5 mph
wind ranges. The following dust suppressants were used in the Phase I and Phase II

calculations.

Type Supplier and Trade name Application rates

: pounds/100 square feet

- Phase]  Phasell

MgCl, solution - BMI Chlor-Tex 17.6 17.6
Acrylic emulsion Rohm & Haas Poly-Tex 2.9 ' 29
Plaster of Paris-mulch Soil-Tech Plas-Tex 150 = 15.0
Lignin sulfonate emulsion Georgia Pacific Dustac 13.9 13.9
Petroleum resin emulsion Pennzoil PennzSuppressD 45 3.5
Acrylic emulsion Midwest Ind  Soil Sement 1.9 3.1
Reclaimed water City of Las Vegas none 0.0 0.0
Recycled road aggregate Las Vegas Paving RAP 3,249 3,249*

*RAP was applied only once in Phase I, and not reapplied in Phase IL. All other suppressants
were reapplied in Phase I

Details of the application methods may be found in the UNLV Report “Field Testing of Dust
Suppressants using a Portable Wind Tunnel”, dated December 8, 1999.

Flux Calculation

Measured wind-tunnel PM-10 concentrations were converted to fluxes by using a mass balance
on the wind tunnel sampling train, the known flow velocity in the tunnel, the floor area of the
tunnel, and a small background PM-10 concentration from ambient air. The mathematical
conversion from concentration to flux is as follows:

Flux = (Tunnel flow-+cylcone flow) * (corrected TSI PM-10 concentr — bac ound PM-10

Tunnel floor area




For flow rates in m*/minute, spike-corrected PM-10 concentrations in mg/m°, and floor area in
m’®, this computation gives fluxes in mg/m*min. Values in mg/m’/min were then converted to
ton/acre/hour. Background PM-10 was typically set at .020 mg/m’.

Spike Calculation

Numerical integrals of PM-10 concentration vs. time were computed using the formula:

Z(concentration)i X (deltat); where n=300 or 600 seconds, depending on the length of the

=1 wind tunnel run

The numerical integrals were computed for both the entire duration of the record (usuallyi=1
to i=300 or 600), and for the duration of record that did not include the spike (usually i = 100

to i=300 or 600).
The numerical integral over the entire record duration is called Integrated PM-10 (mg-sec/m’).

The numerical integral over the record duration that did not include the spike is called Spike-
corrected PM-10 (mg-sec/m’).

Average spike concentrations (mg/m®) were then computed by the formula:

[Integrated PM-10 (mg—sec/m3 ) — spike-corrected PM-10 (mg—sec/m3) ]

spike duration (seconds)

Spike mass per unit area was then computed by the following relationship: |

Spike mass/area = (Average spike concentration) x (tunnel flow rate) x (spike duration)
Tunnel floor area

This computation produced a spike mass in milligrams per square meter. This result was then
converted to ton per acre using numerical conversion factors.

Rationale for selection of Phase II data for use in estimation of fluxes from stabilized

vacant lands

Wind tunnel data are available for two phases in the 1998-1999 wind tunnel study. Phase
I data were obtained from August 1, 1998 through January 30, 1999. Phase II data were
obtained from February 1999 through June 30, 1999. During Phase I, the Las Vegas
Valley was experiencing an El Nino (usually warmer and wetter than normal) weather
cycle. Unusually heavy rains in September and October 1998 inundated the suppressant
" test beds with two-to-three inches of standing water. Unusually cold conditions in




December 1998 produced snowfall on the beds and may have subjected the test
suppressants t0 2 freeze-thaw cycle. The result was that several suppressants dissolved in
the standing water. Phase I testing of the suppressants employed the technique of
measuring PM-10 emissions from the suppressants as they weathered over time. Phase IT
emission factors for each suppressant were derived from a strategy of making single
sampling runs of the beds at intervals of one to two weeks, for a period of 10 weeks.

To eliminate effects of unusual weathering, a Phase II study was launched in January
1888. All suppressants except for RAP were reapplied between January 31 and February
14, 1999. After February 14, Las Vegas experienced an unusually dry spring as a result of
a La Nina (usually cooler and dryer than normal) weather cycle. The suppressants were
not subjected to heavy precipitation until July 8, 1999, after the completion of wind tunnel
testing. Phase II testing employed a strategy of intensive replicate sampling of the PM-
10 emissions from the suppressants in a short period of time. PM-10 emissions were
measured after the beds had typically been subjected to one to three months of weathering.
Phase 1 and Phase II geometric mean uncorrected fluxes in each 5mph wind speed
category are presented in Table A and in Figures 1, 2, and 3. The large standard deviations
shown in the Figures indicate considerable scatter in the data. The scatter is the result of
computing averages from measurements collected over periods of several months, and
from averages over different suppressant types.

Comparison of the Phase I and Phase I tabulated uncorrected fluxes and the plots of the
(geometric mean * 1 standard deviation) average fluxes (Figures 2 and 3) shows that the
geometric means of the Phase II fluxes are 30% to 60% of the geometric means of Phase I
fluxes. When statistical testing is completed, it is anticipated that there will be few cases
of significant differences between the means of the Phase I and Phase II samples.

This author believes that the Phase II results are more representative of actual field
applications, largely due to the absence of the extreme weathering conditions that
subjected the Phase I beds to inundations of standing water. This is the main reason why
the Phase II data were selected for use in Valley-wide emission factor estimates.

Preliminary results of spike correction calculations - Phase I

Preliminary results from spike removal calculations for the Phase I dataset shows minimal
effects of spike correction on Phase I data. Comparison of geometric means and standard
deviations in Table A and Figure 1 (fluxes uncorrected for presence of spike) to Table B
and Figure 1A (fluxes corrected for presence of spike) shows that the fluxes are nearly
identical. This result indicates that spike magpnitudes in the Phase I dataset were small
compared to the steady-state fluxes.




Sources of data for the Valley-wide PM-10 emission calculation

1. PM-10 Emissions factors: Undisturbed (stable) land emission factors were assigned to
each wind speed using 1995 wind tunnel study data from the Excel spreadsheet
FLUXDRAFT3.XLS. Stabilized disturbed land emission factors were assigned to each wind
speed using 1998-1999 wind tunnel study data from STABLFLUX XLS.

2. Threshold velocities for initiation of a wind erosion event. SPIKESOIL.XLS, another
Excel 5.0 spreadsheet, contains the estimated 10-meter threshold velocity (called a spike
velocity) for initiation of a PM-10 event, classified for disturbed (unstable) and undisturbed
(stable) soils and also classified by major soil type. Following analysis of the data in this
spreadsheet, 20 mph was uniformly used as the spike velocity, which is close the (geometric
mean - 1 standard deviation) value averaged over all soil types. Average observed 10-meter
spike velocities usually exceeded 20 mph. A pessimistic value of 20 mph, representing a value
approximately equal to the (geometric mean — 1 standard deviation) of the initiation velocities
observed in the wind tunnel data, was used to select erosive winds. This assumption leads to
higher emission estimates than if the geometric mean spike velocity value had been selected as
the threshold, as there are more hours of erosive winds above 20 mph in the record than there
are hours of erosive winds above 26 mph.

In computing emissions estimates, spike values were used only in the first hour of erosive wind
events separated by more than 24 hours, to allow for weathering and deposition to renew a
layer of loose material on the surface. The actual time required for renewal of the loose layer is

not known.

3. Wind data: Wind data came from the Clark County Health District monitoring network:

a. Hourly average wind data for 18 monitoring stations inside the BLM land
disposal boundary were imported into a Microsoft Access 97 database, and identified by station
id#.
b. Queries were run on the database to obtain hourly average wind records
greater than or equal to 20 mph for each station. Missing wind records (indicated by 9999) in
the data from Clark County were not used. No attempt was made to adjust or patch missing
records in the database. _

C. For each station, hourly average wind records exceeding 20 mph for each
monitoring station (polygon) resulting from the query were exported to separate MS Excel 5.0
spreadsheets. Wind tunnel study emission factors were assigned to each hourly average wind
speed using emission factor data from the Excel spreadsheets FLUXDRAFT3.XLS and

STABLFLUX XLS.

4. Vacant land areas: Vacant land estimates came from Clark County Comprehensive Planning
as' ASCII data showing the number of acres of vacant land in each grid cell. Each grid cell
corresponds to one section in a township and range map. Each cell is approximately one




square mile (640 acres) in area. As described in the February 22, 2000 report, Thiessen
polygons were constructed between the locations of the monitoring stations. Each polygon
encloses six to several hundred grid cells. Vacant land area inside each Thiessen polygon was
obtained by the following method:

a. A grid surface of the land inside the BLM disposal boundary was developed
from UNLV’s GIS database. The number of acres of vacant land in each grid cell had been
estimated by Clark County Comp Planning, from the Spring 1999 aerial photos, and assigned
to each township, range and section.

b. Locations of CCHD AQD monitoring stations were converted to UTM
coordinates and overlaid on the southern Clark County township and range grid.

C. The BLM Land Disposal Boundary was overlaid on the same grid to provide
exterior limits. -

d. Thiessen polygons were created around each monitoring station. The polygons
were converted into a layer on the map grid.

e. A GIS query was run on the number of grid cells touched or contained by each
polygon to compute the total area of all grid cells touched or contained within a polygon. This
approach means that the areas of grid cells straddling a polygon boundary were incorporated
into polygons on each side of a boundary. This means that the polygons have more area
assigned to them than they really contain. A correction technique is needed to repair this area.

f Areas of straddling grid cells assigned to two polygons were found by creating
a second MS Access97 database of all grid cells contained n or straddling each polygon. A
third MS Access97 database that contains only the duplicated cells was then created by running
a "find duplicates" query in the second database on the unique record identifier for each grid
" cell. This second database was used to compute the vacant land area corrections that were to

be applied to each polygon. To compute the correction, the total vacant land area of
duplicated grid cells n each polygon was calculated, then divided by two and subtracted from
the total vacant area assigned to each polygon.

5. Summary: The following databases were combined to estimate Valley-wide PM-10
emissions:

a. Wind speed data from Clark County Health District, sorted by day and time within
each polygon, in units of miles per hour, and selected to include only hourly average winds
exceeding 20 mph (based on observed spike velocity data from the 1995 UNLV wind tunnel
study.

b. PM-10 emission factor data from 1995 and 1998-1999 UNLYV Phase II wind tunnel
studies, computed as geometric means for stable (undisturbed) and unstable (disturbed) soil
conditions, in units of ton/acre/hour for 5 mph increments of wind speed, beginning at 15-19.9

mph, then 20-24.9 mph, 25-29.9 mph, etc.
¢. Corrected polygon vacant land areas from Clark County Comprehensive Planning, in

units of acres.




Sample calculation of PM-10 emissions in a polygon

For each hour of erosive wind in each erosion event in each polygon, PM-10 emissions in each
polygon were computed in the following manner:
A, For stable lands:
1)  estimated fraction stable land
. X
2) area vacant land (acre) in the polygon

'
3) stable land emission factor (1995 wind tunnel study) in ton/acre/hour corresponding to

observed average wind speed in that hour

b
4) duration of that average wind speed (always 1 hour)

5) estimated stable land emissions of PM-10 in tons for that hour in that polygon

6) For the first hour of each erosion event separated by more than one day, the spike
emission factor (ton/acre) was multiplied by 1) and 2) above to get a spike value in
tons, and added to the first hour of steady emissions.

B. For stabilized disturbed lands, the procedure was the same as in A., except that

changes were made in the following steps,
1) the estimated fraction unstable (disturbed) land was used. The unstable fraction is (1 -

estimated fraction of stable land)
3) the Phase II stabilized land emission factor (1998-1999 study) was used instead of the

stable land emission factor
6) if available, the stabilized spike value was used instead of the stable spike value (at the

time of this writing, spike values for stabilized lands were unavailable for Phase II)

C. Emissions from steps A and B were summed for each erosion event (hourly average
winds > 20 mph) over the entire period of record for that monitoring station. These summed
values are found in column N of each individual spreadsheet in the workbook
STABL99PM10.XLS. Each spreadsheet represents a different polygon on the Valley-wide

grid.

A sample calculation is shown in Table A.7 for Polygon number 14, surrounding the CCHD
Green Valley (GV) monitoring station, for the 80% stable, 20% unstable case. Table A.7
shows 33 erosive wind hours documented to be exceeding 20 mph in this polygon. The 33
hours are divided among 11 different erosive wind events. Vacant land area assigned to the
polygon comprises 26,020 acres in the southeast portion of the Valley.




For an example calculation, look at the first row of Table A.7. The indicated erosive wind
speed is 20.1 mph for an event that started at 7 pm (hour 20) on January 20, 1999. From
Table B, the stable land emission factor corresponding to 20.1 mph is 1.38x1 0? ton/acre/hour.
This emission factor is multiplied by the assumed area of stable vacant land in the polygon,
corresponding to 80% of the total area (20,816 acres) to produce an emission of 28.73 tons in
that hour. Since this is the first hour of the wind event, a stable land spike emission factor of
2 12x10" ton/acre is multiplied by the stable land area, 20,816 acres, to produce an estimated

spike emission of 4.41 tons.

For the 20% of land assumed to be previously unstable, but now stabilized, the unstable land
emission factor corresponding to 20.1 mph is **3.42x1 0* ** ton/acre/hour (Table A). This is
multiplied by the assumed area of unstable vacant land in the polygon, 5,204 acres, to estimate
a value of **1.78** tons of PM-10 in that first hour. Since this is the first hour of the wind
event, a stabilized land spike emission factor of *%() 0x10™*** ton/acre is. multiplied by the
unstable land area, 5,204 acres to produce an estimated spike emission of **0.00** tons.

The emissions corresponding to the first hour of the event are then summed, (stable: 28.73 tons
+4.41 tons) + (stabilized: **1.78 tons + 0.00** tons), to produce an estimated total emission
in that polygon of 34.9 tons. The ** indicates that a spike value and spike-corrected fhux are
missing and will be applied as soon as data become available.

This process is repeated for each hour of each wind event, except that, for erosive hours other

than the first hour of each event, the spike values are not used.

When computations in each polygon are completed, then emissions for each polygon are
summed to develop the Valley-wide estimate. The Valley-wide 1999 annual estimates were
computed in the Excel workbook STAB9SLSUM.XLS. Results from this spreadsheet are
printed out for different assumed ratios of stable to stabilized vacant land area as Tables 1
through 4 and Tables 1-I through 4-I1, and are presented and discussed below.

Data from the individual station spreadsheets were also tabulated for February 25, 1999, to
develop Valley-wide estimates of emissions for the specified Design Day. The Valley-wide
1999 design day estimates were computed in the Excel workbook STAB99LSUM.XLS.

Results from this spreadsheet are printed out for different assumed ratios of stable to stabilized
vacant land area as Tables 5 through 8 and Tables 5-II through 8-I1, and are presented and

discussed below.




II. PRELIMINARY RESULTS - STABILIZED LAND EMISSION FACTORS

Stabilized land . emission factors ranged from 3% to 19% of the magnitude of unstable land
emission factors. The following data compare geometric means for unstable lands (Table A -
February 22 report - 1995 UNLV wind tunnel data) to geometric means for stabilized lands
(Tables A and B - this report — 1998-99 wind tunnel data).

Unstable lands Phase I stabilized Phase II stabilized

spike-corrected uncorrected uncorrected
Wind speed geometric mean geometric mean geometric mean
(mph) (ton/acre/hour) (ton/acre/hour) (ton/acre/hour)
15-19.9 4.95x10° 9.45x10™ 4.20x10™
20-24.9 5.21x10° 5.44x10* 3.42x10™
25-29.9 6.40x10” 6.50x10™ 1.94x10"
30-34.9 4.62x10° 4.83x10*

When ratios are computed, the data are:

Wind speed Ratio Phase I Ratio Phase II
(mph) uncorrected data uncorrected data
' to unstable to unstable

_ corrected data corrected data
15-19.9 19.1% 8.5%
20-24.9 10.4% 6.6%
25-29.9 10.2% 3.0%
30-34.9 10.4%

Stabilized land emissions factors (Tables A and B - this report) ranged from 8% to 49% of the
value of emissions factors computed for stable lands (Table B - February 22, 2000 report):

Stable lands Phase I stabilized Phase II stabilized
spike-corrected uncorrected uncorrected
Wind speed geometric mean geometric mean geometric mean
(mph) (ton/acre/hour) (ton/acre/hour) (ton/acre/hour)
15-19.9 1.95x10° 9.45x10™ 4.20x10"
20-24.9 1.38x10° 5.44x10™ 3.42x10"
25-29.9 2.57x10° 6.50x10™ 1.94x10™
30-34.9 3.16x10° 4.83x10™




When ratios are computed, the data are:

Wind speed | Ratio Phase I Ratio Phase I
(mph) _ uncorrected data uncorrected data

to stable to stable

corrected data corrected data
15-19.9 48.5% 21.5%
20-24.9 39.4% 24.8%
25-29.9 25.3% 7.5%
30-34.9 15.3% :

There are several potential reasons for the lower values of stabilized emissions factors:

1) The short duration of each Phase of the 1998-1999 suppressant weathering study (five
months for each phase), compared to the long duration of weathering and background PM-10
deposition on stable desert surfaces may have limited the accumulation of PM-10 on the

surfaces from background deposition and in-situ weathering.

2) Isolation of the suppressant-treated beds from adjacent erodible soils that could have limited
surface transport of PM-10 from erodible soils to the beds.

3) Cleaner wind tunnel sampling techniques were developed by UNLYV for the 1998-1999
study when low PM-10 concentrations were initially observed.

4) Lower loose PM-10 concentrations on the surface and greater resistance to erodibility
during wind events by the suppressant-treated surfaces (i.e. the suppressants actually worked).

The lower flux values for suppressant-treated (stabilized) surfaces will have two principal
effects on Valley-wide estimates:

1. Estimated PM-10 emissions from stabilized disturbed lands will decrease significantly
compared to emissions from unstable disturbed lands.

2 The effect of changes in estimated proportion of disturbed land surfaces on Valley-wide PM-
10 emissions will be changed:

a. For scenarios where dust suppressant is not applied to any land surfaces, an increase in the
assumed proportion of disturbed land will produce an increase in estimated PM-10 emissions,
because the disturbed (unstable) land emissions factors are higher than the undisturbed (stable)

land emissions factors

10




b. For scenarios where dust suppressants are assumed to be applied Valley-wide to all unstable
land surfaces, an increase in the assumed proportion of disturbed land will produce a decrease
in estimated PM-10 emissions, because the stabilized land emissions factors are Jower than the
undisturbed (stable) land emissions factors.

II. PRELIMINARY RESULTS - VALLEY-WIDE ESTIMATES

Valley-wide results were calculated for unstable (disturbed) lands without treatment, and for
unstable lands after treatment (stabilization) with dust suppressants. The sensitivity of the
model to changes in estimated fraction stable land area was tested by running the computations
for estimated conditions of 10%, 20% and 30% unstable vacant lands over the entire Las
Vegas Valley. For a pessimistic estimate that includes varying degrees of soil instability, an

additional sensitivity calculation was performed, using high estimates (a mixture of 30% and
40%) of unstable land in the urban core, where human activity is more likely to have adversely
impacted vacant properties, and lower estimates (20%) of unstable vacant land on the
periphery. Results of this calculation are shown in Table C, 3, 3-ii, 7, and 7-1i under the label

‘Van'able”.

1) Spreadsheets containing results for the 80/20 stable/stabilized case for each polygon are
contained in Appendix A.

2) Results from individual polygon spreadsheets are condensed into Valley-wide estimates in’
Tables 1 through 8 and 1-ii through 8-ii. Tables 1-8 repeat the Valley-wide estimates of
emissions from stable and unstable lands that was presented in the February 22, 2000 UNLV
report. Tables 1ii-8ii contain the Valley-wide estimates of emissions from stable and stabzlzzed

lands.

Tables 1 through 8 (untreated unstable surfaces) and 1-ii through 8-ii (treated (stabilized)
unstable surfaces) are organized according the following guide.

1999 annual estimates

Ratio stable/unstable Table # Ratio unstable/stabilized Table #
90/10 1 90/10 1-i
80/20 2 80/20 2-ii
variable 3 variable 3-ii
70/30 4 70/30 4-ii

11




1999 design day estimates

Ratio stable/unstable Table # Ratio unstable/stabilized Table #
90/10 5 90/10 5-i
80/20 6 80/20 6-i
variable 7 variable 7-i
70/30 8 70/30 8-

3) Table C condenses the totals from Tables 1 through 8 and 1-ii through 8-ii into one page.
Table C shows that:

a. For unstable vacant lands that have nof been stabilized with application of dust suppressants,
annual and design day emissions increase as the fraction of unstable land increases. This is the
expected pattermn, as PM-10 emission factors for unstable land are higher than PM-10
emissions factors for stable land.

b. For unstable vacant lands that have been stabilized with application of dust suppressants,
annual and design day emissions decrease as the fraction of stabilized unstable land increases.
This occurs because UNLV’s measured emissions from stabilized (treated with dust
suppressant) lands are lower than emissions from stable, undisturbed desert. Therefore, as the
relative proportion of treated (stabilized) land increases from 10% (90% stable land) to 30%
(70% stable land), Valley-wide emissions are predicted to decrease. ’

c. The “variable” case is very similar to the 80/20 scenario, indicating that urban core polygons
make a small contribution to the Valley-wide estimate.

d. The proportion of unstable lands present in the Valley is a key parameter in the estimation of
the degree of Valley-wide emissions reduction that could be obtained from Valley-wide
application of dust suppressants. The following tables, reproduced from Table C, show the
effects of choosing different estimated proportions of stabilized disturbed vacant land.

Preliminary 1999 annual emissions reductions estimates

Assumed ratio baseline

stable/unstable unstabilized ~ stabilized reduction percent
emissions emissions in emissions  reduction
tons " tons tons

90/10 19,959 14,705 5,254 26%

80/20 22,933 13,424 9,509 41%

variable* 23,011 13,395 9,616 42%

70/30 26,407 12,144 14,263 54%

12




Preliminary 1999 design day (February 25, 1999) emissions reduction estimates
—Assumed ratio baseline

stable/unstable unstabilized stabilized reduction percent
emissions emissions in emissions  reduction
tons tons tons

90/10 836 580 256 31%

80/20 998 529 469 47%

variable* 1006 527 480 48%

70/30 . 1051 478 573 55%

*variable means 80/20 stable/unstable ratio in outlying areas and higher ratios (70/30 or 60/40)
in small polygons near Las Vegas’ urban core. o

—The-dependence-of emissions reduction on proportion of stabilized/disturbed vacant land is
plotted, for the 1999 design year, in Figure 4. A 50% reduction in annual estimated Valley-
wide emissions is achieved at approximately a 27% proportion of stabilized disturbed land, and
corresponds approximately to a PM-10 emissions reduction of about 13,000 tons (from 26,000
tons of emissions to 13,000 tons of emissions).

The February 25, 1999 design day results are plotted in Figure 5. A 50% reduction in design
day emissions is estimated to be achieved at about 24% stabilized disturbed land., and
corresponds approximately to a PM-10 emissions reduction of about 520 tons.

Notification of error in February 22, 2000 UNLV report

The data shown in the first column of Table C, and in Tables 1 through 8 are repeats of the
data tables presented in the February 22, 2000 UNLV report. Computed values for
stable/unstable lands reported in Table C and Tables 14 of this (March 29, 2000) report are
slightly higher than in the February 22, 2000 report. In carrying out the computations for this
report, an error was discovered in the Green Valley polygon (gv, Polygon 14) spreadsheet. The
error consisted of omission of about 20 hours of computations of PM-10 emissions, and when
corrected, estimated 1999 annual PM-10 emissions increased substantially for this polygon.
The following table summarizes the errors contained in the February 22, 2000 report for the
case of unstable vacant lands

Ratio Feb 22 Mar 29 Feb 22 Mar 29
stable/ Incorrect Correct Incorrect Correct
unstable gvestimate  gv estimate annual estimate annual estimate
tons tons tons tons
90/10 582 1,685 18,857 19,959
80/20 709 2,031 21,612 22933
variable 709 2,031 21,690 23,011
70/30 836 2,377 ' 24,866 26,407
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Design day emissions were not affected by the omission on the Green Valley spreadsheet, as
there were no wind records available for the Green Valley polygon on February 25, 1999. A
revised version of the February 22,2000 report will be issued with this correction, along with
any other corrections suggested by Clark County.

IV. DISCUSSION

Preliminary results indicate that the degree of emission reduction obtained by stabilization of
vacant lands with dust suppressants will depend on the proportion of unstable vacant lands that
exist in the Valley. Since treatment of unstable land surfaces with dust suppressants will likely
produce a surface with a lower emission rate than undisturbed (stable) desert surfaces, higher
assumed proportions of unstable vacant Jands will give larger reductions of PM-10 emissions
from the baseline case. It therefore becomes a crucial matter to accurately document the extent
of unstable vacant lands in the Valley.

Current estimates of vacant land proportions in the Valley vary widely. Here is a summary of
information sources known to this author:

1) To date, results from the field work component of the UNLV project (Table D of the
original report dated February 22, 2000), indicate that, if the procedures in the Maricopa
County rule are followed, only five of 68 sites surveyed to date (7.4%) would be rated as

“unstable”.

2) Clark County Health District dust inspectors stated in a meeting on February 24 that they
estimate the percentage of disturbed, unstable lands on the periphery of the Valley to be as high
as 25%, in areas where there is a lot of active development.

3) Examination of the Clark County Health District dust permit database indicates that about
20,000 acres are permitted for active construction at any one time. When compared to the
150,000 acres of vacant Jand in the land disposal boundary, the ratio 20,000/150,000 gives an
estimated proportion of 13% potentially unstable vacant lands.

4) Dames and Moore estimates of proportion of unstable lands in their February, 2000
microinventory study for Clark County Comprehensive Planning.

5) The current Kleinfelder satellite study, if it can really distinguish between disturbed
(unstable) and undisturbed (stable) land surfaces, may produce the most relevant estimate of
proportion of vacant lands. ’
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V. PRELIMINARY CONCLUSIONS

1. Preliminary stabilized land emissions factors in ton/acre/hour have been computed for the
Phase I and Phase II dust suppressant treatments from the 1998-1999 UNLV wind tunnel
study. Stabilized land emissions factors are typically on the order of 2x10™ ton/acre/hour, 2%-
6% of unstable land emissions factors (typically 1x10? ton/acre/hour), and are 8%-50% of
stable land emissions factors (typically 2x10° ton/acre/hour).

2. Valley-wide estimates of PM-10 emissions from vacant have been completed for several
estimated proportions of stable and stabilized vacant lands. Results are sensitive to estimated
~_relative proportions of stable and unstable lands,

a. For the 1999 Design Year, PM-10 estimated emissions reductions of approximately 5,000
tons (at 10% unstable lands) to 14,000 tons (at 30% unstable lands) are obtained if dust
suppressants were applied Valley-wide to unstable lands. A 50% reduction of 1999 Design
Year PM-10 emissions from vacant disturbed lands could be obtained if 27% of vacant lands in
the valley were treated with dust suppressants. The approximate “slope “ of the curve of design
year emissions reductions vs. proportion of stabilized vacant lands is 500 tons per percent
stabilized. One percent of the vacant land in the Valley is about 1500 acres, giving an overall
reduction of 0.33 ton/acre. '

" b. For the 1999 Design Day, PM-10 emissions reductions of approximately 250 tons (at 10%
unstable lands) to 570 tons (at 30% unstable lands) are estimated to be obtained -if dust
suppressants were applied Valley-wide to unstable lands. A 50% reduction of 1999 Design
Day PM-10 emissions from vacant disturbed lands could be obtained if 24% of vacant lands in
the valley were treated with dust suppressants.

3. Three polygons in the north and west portions of the Las Vegas Valley, Lone Mountain (lo),

Palo Verde (pv), and Craig Road (bs), typically contribute 65-70% of the 1999 Design Year
PM-10 emissions. This occurs because these polygons have large areas of vacant land and
longer periods of erosive winds than are recorded at stations in other parts of the Valley.

4. Three polygons, Paul Myer (pm), Lone Mountain (lo), and Craig Road (bs) typically
contribute 70-75% of the 1999 Design Day PM-10 emissions. This occurs because these
polygons had large areas of vacant land and the longest periods of record for the design days.

V1. DRAFT RECOMMENDATIONS

1. Once agreement has been reached on a suitable method for evaluating stability of vacant
lands, a Valley-wide field survey, evaluating representative samples of vacant lands in each
polygon, could be carried out to accurately estimate the percentage of vacant land in each
polygon. Current estimates of the proportion of unstable land vary widely.
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2. The current Clark County Health District database indicates that there about 20,000 acres of
jand under active dust control permits at any one time. Estimates of number of acres of land in
each polygon currently permitted for construction, an approach similar to that used in the 1997
SIP, would probably put an outside limit on the proportion of vacant land in each polygon that
could be rated as “unstable”. However, inactive construction sites either in areas where the soil
can form a crust, or that have been treated with a dust suppressant, will be “stable”. Absent
accurate remote sensing techniques, or accurate field evaluation of every section of vacant land
in the Valley, it will be necessary to guess the fraction of lands rated as stable or unstable.

3. Results of the current Kleinfelder satellite image study funded by Clark County Health
District may provide useful information of proportion of unstable lands that could be used to

improve the accurate estimation of Valley-wide PM-10 emissions.

4. To achieve a large reduction in PM-10 emissions in the shortest time, priority for control of
PM-10 should be assigned to those polygons that are the largest contributors to Valley-wide
emissions. The Lone Mountain and Craig Road polygons are in the top three contributors for
both the design year and design day calculations.
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Figure A - Typical non-existent spike - intact treated surface
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_u_c.:.m B - Typical spike - intact treated surface
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Figure 1 - Geometric mean +/- 1 standard deviation

Phase | stabilized uncorrected fluxes
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Figure 2 - Geometric mean +/- 1 standard deviation

Phase | stabilized uncorrected fluxes - rescaled
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Figure 3 - Geometric mean +/- 1 standard deviation

Phase Il stabilized uncorrected fluxes

1.00E-03

9.00E-04

8.00E-04

7.00E-04

6.00E-04 -

5.00E-04

22

4. Q0E-04

flux (ton/acre/hour)

3.00E-04

2.00E-04

1.00E-04

0.00E+00

7.5 12.5 17.5 22.5 275 32.5 375
average wind speed (mph)




Figure 4

1999 design year emissions reductions from stabilization
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Figure 5

1999 design day emissions reductions from stabilization
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Table A - Stabilized uncorrected fluxes

Geometric Mean

ﬂlu}hber

Wind Speed | Geometric Mean
(mph) - 1 Std. Dev + 1 Std. Dev of
{ton/acre/hr) (ton/acre/hr) (ton/acre/hr) Runs
. 5-99 S 1.12E-03 , 2
10-14.9 2.67E-04 1.17E-03 5.14E-03 11
15-19.9 1.42E-04 9.45E-04 6.30E-03 29
20-24.9 9.20E-05 5.44E-04 3.22E-03 30
25-29.9 1.87E-04 6.50E-04 2.26E-03 27
30-34.9 9.57E-05 4.83E-04 2.44E-03 21
35-39.9 1.01E-04 3.32E-04 1.10E-03 9
Wind Speed | Geometric Mean | Geometric Mean | Geometric Mean | Number
{mph) - 1 Std. Dev + 1 Std. Dev of
(ton/acre/hr) (ton/acre/hr) {ton/acre/hr) Runs
5-9.9 N/A N/A N/A 0
10 - 14.9 N/A N/A N/A 0
15-19.9 2.14E-04 4.20E-04 8.26E-04 22
20-24.9 1.22E-04 3.42E-04 9.60E-04 36
25-29.9 5.26E-05 1.94E-04 7.15E-04 20
30-34.9 N/A N/A N/A 0
35-39.9 N/A N/A N/A 0
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Table B - Stabilized spike-corrected fluxes

Ao

_Number--

Wind Speed | Geometric Mean Geometric Mean | Geometric Mean
(mph) -1 Std. Dev + 1 Std. Dev of
: (ton/acre/hr) (ton/acre/hr) (ton/acre/hr) Runs
5-99 8.32E-04 2
10 - 14.9 3.82E-04 1.32E-03 4.53E-03 11
15-19.9 1.06E-04 8.38E-04 6.59E-03 29
20 -24.9 7.72E-05 3.76E-04 1.83E-03 30
25-29.9 2.54E-04 6.55E-04 1.69E-03 27
30-34.9 6.45E-05 3.68E-04 2.10E-03 21
35-39.9 1.57E-04 3.86E-04 0.52E-04 9
e Corrected El0 Zhverages sbhas , .
Wind Speed | Geometric Mean Geometric Mean | Geometric Mean Number
(mph) - 1 Std. Dev + 1 Std. Dev of
(ton/acre/hr) (ton/acre/hr) (ton/acre/hr) Runs
In process
Not available at
deadline
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Table C - Emissions reductions for varying u..ouo_&o:m of stabilized land

stable/unstable Phase Il |Phase |l |ratio for Phase |l Phase Il
scenario unstabilized [stabilized |reduction |stabilized/unstabilized |%reduction
1nits) tons tons tons !
19,959 14,705 5,254 74% 26%
/ 22,933 13,424 9,509 59% 41%
ariable 23,011 13,395 9,616 58% 42%
26,407 12,144 14,263 46% 54%

Ll 25-Feb-99

mﬁ!m\m:&mu_m Phase Il |Phase Il |ratio for Phase II Phase I
scenario unstabilized |stabilized |reduction |stabilized/unstabilized |%reduction
(units) tons tons tons

90/10 836 580 - 256 69% 31%
80/20 998 529 469 53% 47%
<m:mc_m 1,006 527 480 52% 48%
,\o\w‘wo 1,051 478 573 45% 55%
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Table 1

1999 PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio

318

2.4

0.0%

1
2jww 18 1,574 90% 10% 53.8 0.3%
3]sl 5 1,315 90% 10% 12.6 0.1%
4|bs 48 22,369 90% 10% 3,140.7 15.7%
5|pl 79 8,288 90% 10% 1,226.7 6.1%
6|mc 14 422 90% 10% 11.9 0.1%
7lms .23 170 90% 10% 7.6 0.0%
8ldm 16 2,192 90% 10% 65.4 0.3%
gifi 59 7,833 90% 10% 884.0 4.4%
10|pt 26 6,764 90% 10% 834.7 4.2%
11)jd 12 3,116 90% 10% 79.3 0.4%
12|pm 26 30,662 90% 10% 1,595.4 8.0%
13]wj 20] 1,523 90% 10% 61.9 0.3%
14]gv 33 26,021 90% 10% 1,684.7 8.4%
15{cw 20 192] 90% 10% 28.1 0.1%
_16]sa 35 207 90% 10% 13.8 0.1%
17]lo 95 26,102 90% 10% 6,077.8 30.5%
18 ﬂs_ “wmw :m.uww 90% 10% 4,178.3 20.9%
. 19,859.1] 100.0%
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Table 2 1999 PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio 80/20

1|cc 3 318 80% 20% 2.8 0.0%
2|ww 18 1,574 80% 20% 65.5 0.3%
3|sl 5] - 1,315 80% 20% 15.4 0.1%
4lbs 48 22,369 80% 20% 3,467.8 15.1%
sipl 79 8,288 80% 20% 1,489.2 6.5%
6|mc 14 422 80% 20% 14.3 0.1%
7|ms 23 170 80% 20% 9.2 0.0%
8[dm 16 2,192 80% 20% 79.6 0.3%
9|fl 59 7,833 80% 20% 1,068.1 4.7%
10|pt _ 26 . 6,764 80% 20% 405.7 1.8%
11)jd 12 3,116 80% 20% 94.9 0.4%
12|pm 26 30,662 80% 20% 1,926.6 8.4%
13]wj 20 1,523 80% 20% 74.5 0.3%
14[gv 33 26,021 80% 20%) 2,031.0 8.9%

15|cw 20 192 80% 20% 28.4 0.1% o\

16|sa 35 207]  80%| _ 20% 16.7 01% o
17|10 . 95 26,102 80% 20% 7.211.9 31.4%
18 w< 162 12,125 80% 20% 4,931.5 21.5%
otal 694 151,189 22,933.1] 100.0%




Table 3 1999 PM-10 Valley-wide emissions estimate
Varying stable/unstable ratio .
Pwmm:.:ﬁ:o estimate of effects of human mom<= on stabilit

o

1|cc ! 3 318 60% 40% 3.6 0.0%
2/ww 18 1,574 70% 30% 71.2 0.3%
3[sl _ 5] 1,315 60% 40% 20.9 0.1%
4|bs 48 22,369 80% 20% 3,467.8 15.1%
5/pl 79 8,288 80% 20% 1,489.2 6.5%
6{mc 14 422 60% 40% 19.3 0.1%
7|ms _ 23 170 60% 40% 12.3 0.1%
8[dm 16 2,192 70% 30% 93.9 0.4%
9lfi D 59 7,833 80% 20% 1,068.1 4.6%
10| pt 26 6,764 80% 20% 405.7 1.8%
11yjd 12 3,116 60% 40% 126.2 0.5%
12|pm 26 30,662 80% 20% 1,926.6 8.4%
13|wj 20 1,523 70% 30% 74.5 0.3%
14|gv 33 26,021 80% 20% 2,031.0 8.8%
15/cw 20 192 60% 40% 28.9 0.1% o
16sa 35 207]  60% 40% 225 0.1% «
17io 85 26,102 80% ~ 20% 7,211.9]  31.3%
18/ pv 162 12,125 80% 20% 4,931.5] 1  21.4%
Total 694 151,189 23,011.1] " 100.0%




Table4 1999 PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio

1lcc 3 318 70% 30% 3.2 0.0%
2]ww 18 1,574 70% 30% 77.2 0.3%
3[sl 5 1,315 70% 30% 18.2 0.1%
4|bs 48 22,369 70% 30% 3,794.8 14.4%
S|pl 79 8,288 70% 30% 1,751.7 6.6%
6/mc 14 422 70% 30% 16.8 0.1%
7|ms 23 170 70% 30% 10.7 0.0%
8ldm 16 2,192 70% 30% 93.9 0.4%
g|fl 59 7,833 70% 30% 1,252.2 4.7%
10{pt 26 6,764 70% 30% 476.7 1.8%
114;d 12 3,116 70% 30% 110.5 0.4%
12|pm 26 30,662 70% 30% 2,257.9 8.6%
13[wj . 20 1,523 70% 30% 87.2 0.3%
14{gv 33 26,021 70% 30% 2,377.0 9.0%
15{cw 20 192 70% 30% 28.6 0.1% -
16[sa 35 207 70% 30% 19.6 01% ©
17|lo 95 26,102 70% 30% 8,346.0] 31.6%
18|pv 162 _ 12,125 70% 30% 5684.8] 21.5%
Total 694 151,189 26,407.0] 100.0%




Table 5 Design Day PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio
25-Feb-99 .

0.0%

1jcc 0
2lww 1 0.4%
3[sl 0 1,315 90% 10% 0.0 0.0%
4[bs 2 22,369 90% 10% 85.0 10.2%
5|pl 3 8,288 90% 10%] 46.1] 5.5%
6|mc 2 422 90% 10% 2.3 0.3%
7[ms 4 170 90% 10% 1.4] 0.2%
8{dm 1 2,192 90% 10% 45| 05% ]
olfi 4 7,833 90% 10% 57.4]  6.9%
10 pt 3 6,764] 90% 10% 37.6 4.5%
11}jd 1 3,116 90% 10% 6.3  0.8%
12[pm 4 30,662 90% 10% 305.9]' 36.6%
13w 3 1,523 90% 10% 12.1 1.4%
AM v 0 26,021 90% 10% 0.0 0.0%|
“m MM o 192 90% 10% _0.0 0.0% Q
16]s: A . 207 90% 10% 1.5 0.2%
o .ﬁ” 26,102 90% 10% 1912 22.9%|
s %.W 12,125 90% 10% 81.9] 98%
9 151,189 836.4] 100.0%]|




Table 6 Design Day PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio

25-Feb-99
1fcc 0 318 80% 20% 0.0 0.0%
2|ww 1 1,574 80% 20% _ 3.9 0.4%
3/sl 0 1,315 80% 20% 0.0 0.0%
4|bs 2 22,369 80% 20% 103.4] 10.4%
S|pl 3 8,288 80% 20% 56.1 5.6%
6lmc 2 422 80% 20% 2.6 0.3%
7|ms 4 170 80% 20% 1.7 0.2%
8[dm 1 2,192 80% 20% 5.4 0.5%
9lfl 4 7,833 80% 20% 69.8 7.0%
10{pt 3 6,764 80% 20% 45.8 4.6%
11]jd 1 3,116 80% 20% 7.7 0.8%
12]pm 4 30,662 80% 20% 356.6 35.7%
13w 3 1,523 80% 20% 13.9 1.4%
14igv n 0 26,021 80% 20% 0.0 0.0%
15]cw 0 192 80% 20% 0.0 0.0% -
16sa 4 207]  80% 20% 1.9 0.2% «
1710 4 26,102 80% 20% 232.7| 23.3%
18|pv 3 12,125 80% 20% 96.5 9.7%
Total 39 151,189 998.2| 100.0%




Table 7

Design Day PM-10 Valley-wide emissions estimate
Varying stable/unstable ratio
25-Feb-99

Pessimistic estimate of effects of human activity on stability

1 0 318 60% 40% 0.0%
2|ww 1 1,574 70% 30% 4.6 0.5%
3}sl 0 1,315 60% 40% 0.0 0.0%
4|bs 2 22,369 80% 20% 103.4]  10.3%
5[pl 3 8,288 80% 20% 56.1 5.6%
6[mc 2 422 60% 40% 3.4 0.3%
7[ms 4 170 60% 40% 2.3 0.2%
8{dm 1 2,192 70% 30% 6.4 0.6%
olfi 4 7,833 80% 20% 69.8 6.9%
10]pt 3 6,764  80% 20% 45.8 4.5%
111jd 1 3,116 60% 40% 10.5 1.0%
12/pm 4 30,662 80% 20% 356.6] 35.4%
13]wj 3 1,523 70% 30% 15.8 1.6%
141gv 0 26,021 80% 20% 0.0 0.0%
15[cw 0 192 60% 40% 0.0 0.0%
16[sa 4 207 60% 40% 2.5 0.2%
17]lo 4 26,102 80% 20% 2327 23.1%
18 wﬁ _ 3 12,125 80% 20% 96.5 9.6%
ota ww 151,189 1,006.4]  100.0%
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Table 8 Design Day PM-10 Valley-wide emissions estimate
Assuming fixed stable/unstable ratio

1]cc 3 318 70% 30% 0.0 0.0%
2jww "~ 18] - 1,574 70% 30% 4.6 0.4%
3[sl 5 1,315 70% 30% 0.0 0.0%
4|bs 48 22,369 70% 30% 12.9 1.2%
S|pl 79 8,288 70% 30% 66.1 6.3%
6|mc 14 . 422 70% 30% 3.0 0.3%
7|ms 23 170 70% 30% 20 . 0.2%
8[dm 16 2,192 70% 30% 6.4 0.6%
9|l 59 7,833 70% 30% 82.3 7.8%
10pt . 26| - 6,764 70% 30% 54.0 5.1%
1)jd - 12 3,116 70% 30% 9.1 0.9%
121pm 26 30,662 70% 30% 407.3 38.7%
13]wj 20 1,523 70% 30% 15.8 1.5%
14[gv 33 26,021 70% 30% 0.0 0.0%

15|cw 20 192 70% 30% 0.0 0.0% A

16[sa 35 207 70% 30% 2.2 0.2% «
“M _o< 95 26,102 70% 30% 274.3 26.1%
wsm_ . | 162 12,125 70% 30% 111.2 10.6%
694 151,189 1,051.2] 100.0%




Table 1-1l 1999 PM-10 Valley-wide emissions estimate Phase Il stabilized land geometric means

Assuming fixed stable/stabilized ratio 3/29/00
d 318 , o.o.x.
2|ww 1,574 90% 10% 38.9 0.3%
3}sl 1,315 90% 10% 9.1 0.1%
4|bs 22,369 90% 10% 2,570.5 17.5%
S|pl 8,288 90%| 10% 890.0 6.1%
6[mc - 422 90% 10% 8.6 0.1%
7|ms 170 90% 10% 5.6 0.0%
8ldm 2,192 90% 10% 47.3 0.3%
o[fi 7,833 90% 10% 645.5 4.4%
10|pt 6,764 90% 10% 2432 1.7%
11}jd 3,116 90% 10% 58.4 0.4%
12|pm 30,662 90% -~ 10% 1,164.1 7.9%
13|wj 1,523 90% 10% 45.3 0.3%
14|gv 26,021 90% 10% 1,232.9 8.4%
15[cw 192 90% 10% 27.3 0.2% 0
16]sa 207]  90% 10% 10.1 0.1% “
1710 | 26,102 90% 10% 4,560.1 31.0%
18|pv 162 - 12,125 90% 10% 3,146.1 21.4%
Total 694 151,189 14,704.8] 100.0%




Table 2-Il 1999 PM-10 Valley-wide emissions estimate Phase |l stabilized land geometric means

Assuming fixed stable/stabilized ratio 3/29/00
1|cc 3 318 80% 20% 1.6 0.0%
2jww 18 1,574 80% 20% 35.6 0.3%
3]sl 5 1,315 80% 20% 8.4 0.1%
4\bs 48 22,369 80% 20% 2,327.4 17.3%
S|pl . 79 8,288 80% 20% 815.7 6.1%
6|mc 14 422 80% 20% 7.9 0.1%
7|ms 23 170 80% 20% 5.1 0.0%
8ldm 16 2,192 80% 20% 43.4 0.3%
olfl , 59 7,833 80% 20% 591.2 4.4%
10ipt 26 6,764 80% 20% 222.7 1.7%
11}jd 12 3,116 80% 20% 53.3 0.4%
12ipm 26 30,662 80% 20% 1,064.0 7.9%
13]wj 20 1,523 80% 20% 41.3 0.3%
14|gv 33 26,021 80%| 20% 1,127.3 8.4%
15[cw 20 192 80% 20% 26.7 0.2% ~
16]sa 35 207 _ 80% 20% 8.4 0.1% o
17llo 95 26,102 80% 20% 4176.8 31.1%
18lpv 162 12,125 80% 20% 2,867.1 21.4%
Total 694 151,189 13,423.8] 100.0%




Table 3-11 1999 PM-10 Valley-wide emissions estimate Phase [l stabilized land geometric means
Varying stable/unstable ratio 3/29/00

Pessimistic estimate of effects of human activity on stabilit

s D R R e e
cc 3

1 318 60% 40% 1.3 0.0%
2jww 18 1,574 70% 30% 32.4 0.2%
3fsl 5 1,315 60% 40% 6.2 0.0%
4|bs 48 22,369 80% 20% 2,327.4 17.4%
s|pl 79 8,288 80% 20% 815.7 6.1%
6|mc 14 422 60% 40% 6.5 0.0%
7ims 23 170 60% 40% 4.1 0.0%
8[dm 16 2,192 70% 30% 39.4 0.3%
olfl 59 7,833 80% 20% 591.2 4.4%
10ipt 26 6,764 80% 20% 222.7 1.7%
11}jd 12 3,116 60% 40% 429 0.3%
121pm 26 30,662 80% 20% 1,064.0 7.9%
131wj 20 1,523 70% 30% 37.4 0.3%
14{gv 33 26,021 80% 20% 1,127.3 8.4%
15|cw 20 192 60% 40% 25.5 0.2% 00
16[sa 35 207 60% 40% 6.9 0.1% o«
17]10 95 26,102 80% 20% 4,176.8 31.2%
18]pv 162 12,125 80% 20% 2,867.1 21.4%
Total 694 151,189 13,394.7] 100.0%




Table 4-li

1999 PM-10 Valley-wide emissions estimate

Phase |l stabilized land geometric means

Assuming fixed stable/stabilized ratio 3/29/00
1]cc 3 318 70% 30% 1.4 0.0%
2{ww 18 1,574 70% 30% 32.4 0.3%
3|sl 5 1,315 70% 30% 7.6 0.1%
4|bs 48 22,369 70% 30% 2,084.3 17.2%
5|pl 79 8,288 70% 30% 741.4 6.1%
6{mc 14 422 70% 30% 7.2 0.1%
7|ms 23 170 70% 30% 46 0.0%
8ldm 16 2,192 70% 30% 39.4 0.3%
9ifl 59 7,833 70% 30% 536.8 4.4%
10|pt 26 6,764 70% 30% 202.3 1.7%
11}jd 12 3,116 70% 30% 48.1 0.4%
12|pm 26 30,662 70% 30% 964.0 7.9%
131w 20 1,523 70% 30% 37.4 0.3%
14|gv 33 26,021 70% 30% 1,021.6 8.4%
15|cw 20 192 70% 30% 26.1 0.2%
“w ww 35 207 70% 30% 8.4 0.1%
e 95 26,102 70% 30% 3,793.3 31.2%
B _ 162 12,125 70% 30% 2,588.1 21.3%
694 151,189 12,144.4] 100.0%
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Table 5-1I Design day PM-10 Valley-wide emissions estimate Phase |l stabilized land geometric means
Assuming fixed stable/stabilized ratio
25-Feb-99

PG TR o

1 0 318 ) 0.0%
2ww 1 1,574 90% 10% 23] 0.4%
3Jsl 0 1,315 90% 10% 0.0 0.0%
4|bs 2 22,369 90% 10% 61.5] 10.6%
Sipl 3 8,288 90% 10% 33.3 5.7%
6]mc 2 422 90% 10% 1.7 0.3%
7|ms 4 170 90% 10% 1.1 0.2%
8ldm 1 2,192 90% 10% 3.2 0.6%
9fl 4 7,833 90% 10% 415 7.2%
10{pt 3 6,764 90% 10% 27.2 4.7%
11}jd 1 3,116 90% 10% 46 0.8%
12/pm 4 30,662 90% 10% 227 1 39.1%
13|wj 3 1,523 90% 10% 9.3 1.6%
14[gv 0 26,021 90% 10% 0.0 0.0%

15[cw 0 192 90% 10% 0.0 0.0% o

16]sa 4 207 90% 10% A 02% M
“M _o< 4 26,102 90% 10% 138.2] 23.8%
wsm_ 3 12,125 90% 10% 28.3 4.9%
39 151,189 580.4] 100.0%




Table 6-1l Design day PM-10 Valley-wide emissions estimate Phase |l stabilized land geometric means
Assuming fixed stable/stabilized ratio

25-Feb-99
1{cc 0 318 80% 20% 0.0 "0.0%
2jww 1 1,574 80% 20% 2.1 0.4%
3[sl 0 1,315 80% 20% 0.0 0.0%
4|bs 2 22,369 80% 20% 56.5 10.7%
S)pl 3 8,288 80% 20% 30.6 5.8%
6]/mc 2 422 80% 20% 1.5 0.3%
7|ms 4 170 80% 20% 1.0 0.2%
8|dm 1 2,192 80% 20% 2.9 0.6%
glfl 4 7,833 80% 20% 38.1 7.2%
10|{pt 3 6,764 80% 20% 24.9 4.7%
11)jd 1 3,116 80% 20% 42 0.8%
12ipm 4 30,662 80% 20% 205.6 38.9%
13|wj 3 1,523 80% 20% 8.4 1.6%
14|gv 0 26,021 80% 20% 0.0 0.0%
15/cw 0 192 80% 20% 0.0 0.0% —
16[sa r 207]  80% 20% 10 0.2% -
17]lo 4 26,102 80% 20% 126.8] 24.0%
18|pv 3 12,125 80% 20% 25.4 4.8%
Total 39 151,189 5202] 100.0%




Table 7-11 Design Day PM-10 Valley-wide emissions estimate Phase 1! stabilized land geometric means
Varying stable/stabilized ratio Pessimistic estimate of effects of human activity on stability
25-Feb-99

1]cc 0 318 60% 40% ] 0.0%
2|ww 1 1,574 70% 30% 1.9 0.4%
3|sl 0 1,315 60% 40% 0.0 0.0%
4|bs 2 22,369 80% 20% 56.5 10.7%
S|pl 3 8,288 80% 20% 30.6 5.8%
6/mc 2 422 60% 40% 1.2 0.2%
7|lms 4 170 60% 40% 0.8 0.1%
8[dm 1 2,192 70% 30% 2.7 0.5%
9lf| 4 7,833 80% 20% 38.1 7.2%
10}pt 3 6,764 80% 20% 24.9 4.7%
11}jd 1 3,116 60% 40% 3.8 0.7%
12]pm 4 30,662]  80% 20% 205.6]  39.0%
13]|wj 3 1,523 70% 30% 7.5 1.4%
14|gv 0 26,021 80% 20% 0.0 0.0% .
15]cw 0 192 60% 40% 0.0 0.0% N
16[sa 4 207]  60% 40% 08 0.2% N
“ M lo 4 26,102 80% 20% 126.8] 24.1%
wﬁ _ 3 12,125 80% 20% 25.4 4.8%
otal 39 151,189 526.7] 100.0%




Table 8-ll

Design day PM-10 Valley-wide emissions estimate

Assuming fixed stable/stabilized ratio
25-Feb-99

Phase |i stabilized land geometric means

1|cc 0 318 70% 30% 0.0 0.0%
2|ww 1 1,574 70% 30% 1.9 0.3%
3]sl 0 1,315 70% 30% 0.0 0.0%
4|bs 2 22,369 70% 30% 51.5 8.9%

5\pl 3 8,288 70% 30% 27.8 4.8%

6{mc 2 422 70%| 30% 1.4 0.2%

7{ms 4 170 70% 30% 0.9 0.2%

8[dm 1 2,192 70% 30% 2.7 0.5%

9lfl 4 7,833 70% 30% 34.8 6.0%

10]pt 3 6,764 70% 30% 22.7 3.9%
11]jd 1 3,116 70% 30% 38 0.7%
12ipm 4 30,662 70% 30% 184.0 31.7%
13|wj 3 1,523 70% 30% 7.5 1.3%
14|gv 0 26,021 70% 30% 0.0 0.0%
15|cw 0 192 70% 30% 0.0 0.0%
16(sa 4 207 70% 30% 0.9 0.2%
17]lo 4 26,102 70% 30% 115.4 19.9%
18|pv 3 12,125 70% 30% 22.5 3.9%
Total 39 151,189 477.8 82.3%
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Table A.1.1 - Comespondence of GIS Polygons to Clark County Health District Monitoring stations

Bonanz

1 a & 7th street

2 Winterwood E Sahara & Nellis

3 Shadow Lane E Charleston & Shadow

4 Craig Road I-15 & Craig Road

5 S.E. Valley W Lake Mead Drive & Van Wagenen
6 East Sahara Maycliff Storage

7 Micro-scale E Charleston & Eastern

8 Dime lll

9 East Flamingo __|E Flamingo & Cambridge
10 Pittman Boulder Highway & Pabco Rd

11 J.D. Smith Bruce & Tonopah

12 Paul Meyer Park |W Flamingo & Rainbow

13 Waliter Johnson

14 Green Valley Warm Springs & Stephanie

15 Crestwood E Charleston & 17th St

16 Sunrise Acres Sunrise & N. Eastern

17 Lone Mountain  [N/A )

18 Palo Verde Palo Verde High School?




Table A.2 - Polygon 4 - CCHD Station bs

8S PM-10 1999 Stable | Stable | Stable | Stable | Stabilized | Stabilized Stabilized | Stabilized
Polygon 4 vacant land area 22369acres :
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstabie fraction 0.2 Area (acres) 17895.2 17895.2 4473.8 4473.8
: _ Stead Stead Spike Spike | Stea Stead Spike Spike
1 20! 24 480 200 1.38€-03] 24.70] 2.12E-04 3.79] 3.42E-04 1.53| 5.00E-05 0.22 30.24
1 21 12 492 215 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53| 5.00E-05 0.22 30.24
1 21 13 493 22.200001| 1.38E-03 24.70 3.42E-04 1.53 26.23
1 21 14 494 23.200001| 1.38E-03 24.70 3.42E-04 1.53 26.23
1 21 15 495 21.9] 1.38E-03 24.70 3.42E-04 1.53 26.23
1 21 16 496 21.6] 1.38E-03 24.70 3.42E-04 1.53 26.23
2 10 2 962 21.299999] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53| 5.00E-05 0.22 30.24
2 10 7 967 20.799899| 1.38E-03 24.70 3.42E-04 1.53 26.23
2 10 8 968 22.209999| 1.38E-03 24,70 3.42E-04 1.53 26.23
2 10 9 969 21.700001] 1.38E-03 24.70 3.42E-04 1.53 26.23
2 10] - 10 970 22.9( 1.38E-03 24.70 3.42E-04 1.53 26.23
2 10 1 971 22.9] 1.38E-03 24.70 3.42E-04 1.53 26.23
2 10 13 973 22| 1.38E-03 24.70 3.42E-04 1.53 . 26.23
2 10 14 974 23] 1.38€-03 24.70 3 42E-04 1.53 26.23
;2 10 15 975 20.1] 1.38E-03 24.70 3.42E-04 1.53 26.23
w ww 15 1239 20.5] 1.38E-03 24.70| 2.42E-04 3.79] 3.42E-04 1.53] 5.00E-05 022 30.24 ,%
2 2 13 1333 20.4] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53] 5.00E-05 0.22 30.24
2 2 14 1334 20.1] 1.38E-03 24.70 3.42E-04 1.53 26.23
2 D 13 2125 215 1.38E-03 24.70| 2.12E-04 379] 3.42E-04 1.53] 5.00E-05 0.22 30.24
> % “M 2126 21| 1.38E-03 24.70 3.42E-04 1.53 26.23
> 2 14 2150 20.799999] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53] 5.00E-05 0.22 30.24
2 x 18 2151 24.1] 1.38E-03 24.70 3.42E-04] - 153 26.23
3 L 2152 31.9] 3.16E-03 56.55 4.83E-04 2.16 58.71
2 ] 17 2153 28] 2.57E-03 45.99 1.94E-04 0.87 46.86
s 2 “M wwuo 215 1.38E-03 24,70 2.12E-04} 379] 3.42E-04 1.53| 5.00E-05 0.2 30.24
. ° ° 71 21.9] 1.38E-03 24.70 3.42E-04 1.53 _ 26.23] ~
4 2 3 wwmm 20.799999] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53] 5.00E-05 0.22 30.24
4 2 ° 58 20.200001] 1.38E-03 24.70 3.42E-04 1.53 26.23
: k . 2360 21] 1.38E-03 24.70 3.42E-04 1.53 2623
: B 7 2441 20.1] 1.38E-03 24.70] 2.12E-04 379| 3.42E-04 1.53] 5.00E-05 0.22 30.24
- g Z 3502 21.1] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53] 5.00E-05 0.22 30.24
z 2 2 4558 23| 1.38E-03 2470| 2.12E-04 379| 3.42E-04 1.53] 5.00E-05 0.22 30.24
I 2 z 4559 20| 1.38E-03 24.70 3.42E-04 1.53 26.23
L 4 2 4676 20.4{ 1.38E-03 24.70| 2.12E-04 3.79] 3.42E-04 1.53| 5.00E-05 0.22 30.24
L 14 4678 21| 1.38E-03 24.70 3.42E-04 1.53 26.23
: 2 6242 27.299999| 2.57E-03 45.99| 4.90E-04 8.77| 1.94E-04 0.87| 1.00E-04 0.45 56.07
18 3 6243 22| 1.38E-03 24.70 3.42E-04 1.53 26.23




Table A.2 - Polygon 4 - CCHD Station bs

10 21 4 7036 34.599998| 3.16E-03 56.55| 5.88E-04 10.52| 4.83E-04 2.16| 1.00E-04 0.45 69.68
11 21 9 7785 20.5| 1.38E-03 24.70] 2.12E-04 3.79| 3.42E-04 1.53] S5.00E-05 0.22 30.24
11 21 10 7786! 21.700001] 1.38E-03 24.70 3.42E-04 1.53 26.23
12 1 14 8030 23.799999] 1.38E-03 24,70] 2.12E-04 3.79] 3.42E-04 1.53{ 5.00E-05 0.22 30.24
12 1 15 8031 20.9] 1.38E-03 24.70 3.42E-04 1.53 26.23
12 3 8 8072 20.700001] 1.38E-03 24.70] 2.12E-04 3.79] 3.42E-04 1.53| 5.00E-05 0.22 30.24
12 3 9 8073 21.1] 1.38E-03 24.70 3.42E-04 1.53 26.23
12 7 20 8180 25.4] 2.57E-02] 459.91] 4.90E-04 8.77] 1.94E-04 0.87 0.00] 469.54
12 7 22 8182 25.799999| 2.57E-02]  459.91 1.94E-04 0.87 460.77
12 7 23 8183 20.6] 1.38E-03 24,70 3.42E-04 1.53 26.23
12 7 24 8184 21| 1.38E-03 24.70 3.42E-04 1.53 26.23
Total 2327.39
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Tabie A.3. - Polygon 1 - CCHD Station cc

CC PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized | Stabilized { Stabilized
Polygon 1 vacant land area 317.5)acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 254 254 63.5 63.5
Stead Stea Spike Spike Stead Stead Spike Spike
A % & A 2 R B Yy f i.J —‘ ,. L 4 4.6. , a5 .“,4.! ..«.,‘ u ; g y-z\ “
3 31 16 2152 25.200001} 2.57E-03 0.65] 4.90E-04 0.12] 1.94E-04 0.01 0.00 0.79
3 3 17 2153 21.5] 1.38E-03 0.35 3.42E-04 0.02 0.37
12 7 20 8180 20.6f 1.38E-03 0.35| 2.12E-04 0.05] 3.42E-04 0.02 0.00 0.43
Total v 1.59
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Table A.4 - Polygon 15 CCHD Station cw

CW PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 15 vacant land area 192]acres
meM 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 153.6 153.6 384 : _384
Stead Spike Spike Stead .mpmmn , S| __mm . S _wm
Monthis T h G wing iy ttony ton Or T i i H B
5 2 20 2924 35.900002| 2.99E-03 0.46]| 9.24E-04 0.14} 3.32E-04 0.01 0 0.61
5 2 21 2925 50| 1.10E-02 1.69 6.30E-03 0.24 1.93
S 2 22 2926 50| 1.10E-02 1.69 6.30E-03 0.24 1.93
5 2 23 2927)° 49,599998| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 2 24/ 2028 48.900002] 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 1 2929 47.700001} 7.58E-03 1.16 6.30E-03 0.24 1.41
S 3 2 2930 47.099998| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 3 2931 47| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 4 2932 46.099998| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 5 2933 45.799999{ 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 6 2934 45,799999| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 7 2935 45.900002] 7.58E-03 1.16 6.30E-03 0.24 1.4
5 3 8 2936 45.5| 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 9 2937 45,299999] 7.58E-03 1.16 6.30E-03 0.24 1.41
S 3 10| 2938 45.400002{ 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 11 2939 45.200001] 7.58E-03 1.16 6.30E-03 0.24 1.41
5 3 12 2940 44.200001| 5.92E-03 0.91 6.30E-03 0.24 115
5 3 13| 2941 43.900002] 5.92E-03 0.91 6.30E-03 0.24 1.15
M w 14 2942 43.299999| 5.92E-03 0.91 6.30E-03 0.24 1.15
15 2943 39.900002| 2.99E-03 0.46 3.32E-04 0.01 0.47
Total

26.68
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Table A.5 - Polygon 8 - CCHD Station dm

DM PM-10 1989 Stable Stable Stable Stable | Stabilized | Stabllized | Stabilized | Stabllized
Polygon 8 vacant land area 2192]acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 1753.6 1753.6 438.4 438.4
. Stead Stead Spike Spike Stead Stead Spike Spike
e DAY EuR ; ! W& ittt ton/aciit Ficito St onE T on/AC iten/achslerfoniatitinin: 25-Feb
2 25 15 1335 20.299999| 1.38E-03 2.42{ 2.12E-04 0.37] 3.42E-04 0.15 0.00 2.94 2.94
3 15 16 1768 21.4] 1.38E-03 2.42) 2.12E-04 0.37] 3.42E-04 0.15 0.00 2.94
3 20| 13 1885| 20.299999] 1.38E-03 2.42] 2.12E-04 0.37| 3.42E-04 0.15 0.00 2.94
3| 20 14 1886 21.6] 1.38E-03 2.42 3.42E-04 0.15 2.57
3 20| 15 1887 21.4] 1.38E-03 2.42 3.42E-04 0.15 2.57
3 20 16 1888 20.200001] 1.38E-03 2.42 3.42E-04 0.15 2.57
3 31 15 2151 21.200001| 1.38E-03 2.42| 2.12E-04 0.37| 3.42E-04 0.15 0.00 2.94
3 31 17 2153 20.799999| 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 1 2281 21.6] 1.38E-03 2.42| 2.12E-04 0.37| 3.42E-04 0.15 0.00 2.94
4 6 2 2282 20.4] 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 3 2283 21.1] 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 4 2284 20.9] 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 5 2285 22,700001} 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 6 2286] . 22.299999| 1.38E-03 2.42 3.42E-04 0.15 2.57
4 6 7 2287 21| 1.3BE-03 2.42 3.42E-04 0.15 2.57
7 27 14 4982 20.4] 1.38E-03 2.42| 2.12E-04 0.37] 3.42E-04 0.15 0.00 2.94
Total 43.35 m




Table A.6 - Polygon 9 - CCHD Station fi

FL PM-10 1999 . Stable -| Stable Stable Stable | Stabilized | Stabilized | Stabilized | Stabilized

Polygon 9 vacant land area 7832.5|acres
Excel 5.0 stable fraction 08 fraction 0.8 08f 0.2 0.2
unstable fraction 0.2 Area (acres) 6266 6266 . 1566.5 1566.5
Stea Stead Spike Spike S Stead Spike S| m.mm

1 20 I 477 | 24.4] 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54] 5.00E-05 0.08 10.59
1 20 24| 480 ' 25.5] 1.38E-03 8.65 1.94E-04 0.30 8.95
1 21 1 481 22.799999] 1.38E-03 8.65 3.42E-04 0.54 9.18
1 21 12 492 22.799999] 1.38E-03 8.65 3.42E-04 0.54 9.18
1 21 13 493 - 23.5| 1.38E-03 8.65 3.42E-04 0.54 9.18
2 21 1 1235 © 20| 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54| 5.00E-05 0.08 10.59
2 21 12 1236 22.4] 1.38E-03 8.65 3.42E-04 0.54 9.18
2 21 KE 1237 22.1] 1.38E-03 8.65 | 3.42E-04 0.54 9.18
2 21 14 1238 22.299999| 1.38E-03 8.65 3.42E-04 0.54 9.18
2 25 9 1329 20.5| 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54| 5.00E-05 0.08 10.59
2 25 10 1330 | 23.4] 1.38E-03 8.65 3.42E-04 0.54 9.18
2 25 12 1332 . 229] 1.38E-03 8.65 3.42E-04 0.54 9.18
2 25 13 1333 | 20.6] 1.38E-03 8.65| 3.42E-04 0.54 9.18
3 3 24| 1488 20:200001| 1.38E-03 8.65| 2.12E-04 1.33| 3.42E-04 0.54| 5.00E-05 0.08 10.59
3 4 1 1489 | 22| 1.38E-03 8.65 3.42E-04 0.54 9.18
3 20 16 1888 21.6] 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54] 5.00E-05 0.08 1059
3 30 1 2123 24.700001} 1.38E-03 8.65| 2.12E-04 1.33{ 3.42E-04 0.54] 5.00E-05 0.08 10.59
3 30 12 2124 255| 2.57€-03] 16.10 | 1.94E-04 0.30 16.41
3 30 13 2125 24.1] 1.38E-03 8.65 3.42E-04 0.54 9.18
3 30 14 2126 23.6] 1.38E-03 8.65 3.42E-04 0.54 9.18
w 30 15 2127 22.6] 1.38E-03 8.65 3.42E-04 0.54 m”B
3 w“ 2 2138 20| 1.38E-03 - 8.65 3.42E-04 0.54 '9.18
S 3 6 2142 20.5] 1.38E-03 8.65 3.42E-04 0.54 9.18
2 = 8 2144 20.9] 1.38E-03 8.65 3.42E-04 0.54 9.18
E g 13 2149 26{ 2.57E-03 16.10 | 1.94E-04 0.30 16.41
3 1 14 2150 27.299999| 2.57E-03 16.10 1.94E-04 0.30 16.41
: 2 “M MM ww.mmo%m 1.38E-03 8.65 3.42E-04 0.54 9.18
2 3 16 2152 N».wwwwww 1.38€-03 _8.65 3.42E-04 0.54 9.18
7 1 z . 1.38E-03 8.65 3.42E-04 0.54 9.18
: 2225 20.1] 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54] 5.00E-05 0.08 10.59

8 21 2348 21.799999| 1.38E-03 8.65| 2.12E-04 1.33| 3.42E-04 0.54| 5.00E-05 0.08 10.59
4 8 22| 2350 20| 1.38E-03 8.65 3.42E-04 0.54 9.18
M Nm 23 2351 21| 1.38E-03 8.65 3.42E-04 0.54 9.18

7 14 2798 20.200001] 1.38E-03 8.65] 2.12E-04 1.33| 3.42E-04 0.54] 5.00E-05 0.08 10.59
4 27 24| 2808 21.1] 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54] 5.00E-05 0.08 10.59
4 28 14 2822 20.5] 1.38E-03 8.65 3.42E-04 0.54 9.18
4 28 15 2823 20.799999| 1.38E-03]  8.65 3.42E-04 0.54 9.18




Table A.6 - Polygon 9 - CCHD Station fi

3.42E-04]|

5 2 17 2921 20.4] 1.38E-03 8.65| 2.12E-04 1.33 0.54 0.00 10.51
5 2 18 2922 24.4] 1.38E-03 8.65 3.42E-04 0.54 9.18
5 2 21 2925 21.1] 1.38E-03 8.65 3.42E-04 0.54 9.18
5 2 23 2927 23.6] 1.3BE-03 8.65 -3.42E-04 0.54 9.18
5 12 24 3168 259 2.57E-03 16.10] 2.12E-04 1.33| 1.94E-04 0.30 0.00 17.74
5 13 1 3169 23.6{ 1.38E-03 8.65 3.42E-04 0.54 '9.18
5 13{ 2 3170 . 21.799999| 1.38E-03 8.65 3.42E-04 0.54] 9.18
5 13| 18 3186 20.4] 1.38E-03 8.65 3.42E-04 0.54 '9.18
5 13| 19 3187 20.6| 1.38E-03 '8.65 3.42E-04 0.54 9.18
5 13| 20 3188 22| 1.386-03 8.65 3.42E-04 0.54 9.18
5 13| 21 3189 23.700001| 1.38E£-03 '8.65 3.42E-04 0.54 9.18
5| 14 18 3210 21.4] 1.38E-03 8.65 3.42E-04 0.54 9.18
5 14 22 3214 23.5] 1.38E-03 8.65 3.42E-04 0.54 9.18
6 2 23 3671 22 1.38E-03 8.65{ 2.12E-04 1.33] 3.42E-04 0.54 0.00 1051
6 2 " 24 3672 23.799999| 1.38E-03 8.65| - 3.42E-04 0.54 ©9.18
6 3 1 3673, 22.6| 1.38E-03 8.65 3.42E-04 0.54 9.18
6 3 4 3676 22.299999| 1.38E-03 8.65 3.42E-04 0.54 9.18
12 2 23 8063 21.700001| 1.38E-03 8.65) 2.12E-04 1.33] 3.42E-04 0.54 0.00 10.51
12 3 8 8072 21.5] 1.38E-03 8.65 3.42E-04 0.54 9.18
12) 3 9 8073 21.700001] 1.38E-03 8.65 3.42E-04 0.54 9.18
12, 3 10 8074 ) 20.5{ 1.38E-03 8.65 3.42E-04 0.54 9.18
12 7 20 8180| 21 .w@mmww . 1.38E-03 8.65| 2.12E-04 1.33] 3.42E-04 0.54 0.00 10.51
Total . mo.d 16
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Table A.7 - Polygon 14 - CCHD Station gv

4

GV PM-10 1999 Stable | Stable | Stable | Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 14 vacant land area 26020.5]acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 208164 20816.4 5204.1 5204.1
Stead Stead Spike Spike St Stead Spike Spike
1 20 20 476 20.1] 1.38E-03 28.73| 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
1 20 21 477 235 1.38E-03 28.73 3.42E-04 1.78 30.51
1 21 13 493 21.9] 1.38E-03 28.73 3.42E-04 1.78 30.51
1 25 14 590 20.299999] 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
4 8 24 2352 20.299999] 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
4 9 2 2354 21] 1.38E-03 28.73 3.42E-04 1.78 30.51
5 2 19 2923 20.209999] 1.38E-03 28.73| 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
5 2 24 2928 20.799999] 1.38E-03 28.73 3.42E-04 1.78 30.51
5 3 1 2929 22.700001[ 1.38E-03 28.73 3.42E-04 1.78 30.51
5 3 2 2930 20.200001] 1.38E-03 28.73 3.42E-04 1.78 30,51
5 3 9 2937 20 1.38E-03 28.73 3.42E-04 1.78 30.51
w 3 10 2938 20.200001| 1.38E-03 28.73 3.42E-04 1.78 3051
: 3 13 2941 20.1] 1.38E-03 28.73 3.42E-04 1.78 30.51
5 “w 24 3168 21.6] 1.38E-03 28.73| 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
° 13 1 3169 22.700001| 1.38€-03 28.73 "1 3.42E-04 1.78 30.51
> 2 3170 20.5] 1.38E-03 28.73 3.42E-04 1.78 30
13 21 3189 . =
> B 25.4] 2.57E-03 53.50 1.94E-04 1.01 54.51
> 14 19 3211 21.799999] 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
S 1 20 3212 21.60 1.38E-03 28.73| 3.42E-04 1.78 30,51
5 2z 12 4116 22.6] 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 0.00 )
13 417 206 . %
e 6] 1.38E-03 28.73 3.42E-04 1.78
21 12 4118 . . 2051
° 1 20.4] 1.38E-03 2873 3.42E-04 1.78 30.51
d 2 12 4404 20.299999| 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 ) .
20 4484 20 : 20 3492
: C 1] 1.386-03 28.73 3.42E-04 1.78
5 4493 22.4 - : 203
! . S 4] 1.38E-03 28.73 3.42E-04 1.78 3051
g z 4982 25.9] 2.57€-03 53,50 1.94E-04 1.01 545
L z “ww 4983 27.4] 2.57E-03 5350 1.94E-04 1.01 ﬂ.m“
’ 5010 21.299999| 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 : :
6 9 5217 20 1.38 : So01 3452
: 2 2 .38E-03 28.73| 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
: & 5218 21.200001] - 1.38E-03 28.73 3.42E-04 1.78 . 3051
J ° 1 5219 21| 1.38E-03 28.73 3.42E-04 1.78 30.51
2 L 14 5222) 20.5] 1.38E-03 28.73 3.42E-04 1.78 3051
12 7692 20.9] 1.38E-03 28.73] 2.12E-04 4.41] 3.42E-04 1.78 0.00 34.92
Total
1127.26
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Table A.8 - Polygon 11 - CCHD Station jd

JD PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabllized Stabilized | Stabilized
Polygon 11 vacant land area 3115.5]acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 2492.4 24924 623.1 623.1
Stea Stead Spike Spike S Stead wh ike Spike

1 26 11 611 22.9] 1.38E-03 3.44| 2.12E-04 0.53| 3.42E-04 0.21 0.00 4.18

2 25 15 1335 24.6] 1.38E-03 3.44| 2.12E-04 0.53| 3.42E-04 0.21 0.00 4.18

3 30 13 2125 21.200001] 1.38E-03 3.44] 2.12E-04 0.53| 3.42E-04 0.21 0.00 4.18

3 AN 13 2149 21.4] 1.38E-03 3.4 3.42E-04 0.21 3.65

3 3 14 2150 26.1] 2.57E-03 6.41 1.94E-04 0.12 6.53

3 31 15 2151 24.200001] 1.38E-03 3.44 3.42E-04 0.21 3.65

3 31 16 2152 26.5] 2.57E-03 6.41 1.94E-04 0.12 6.53

3 31 17 2153 23.1] 1.38E-03 3.44 3.42E-04 0.21 3.65

4 12 9 2433 21.6] 1.38E-03 3.44| 2.12E-04 0.53] 3.42E-04 0.21 0.00 4.18

7 27 14 4982 20.299999] 1.38E-03 3.44| 2.12E-04 0.53] 3.42E-04 0.21 0.00 4.18

7 27 15 4983 20.4] 1.38E-03 3.44| 2.12E-04 0.53] 3.42E-04 0.21 0.00 4.18

12 7 20 8180 21.799999] 1.38E-03 3.44] 2.12E-04 0.53] 3.42E-04 0.21 0.00 4.18

Total 53.28
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Table A.9 - Polygon 17 - CCHD Station lo

LO PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 17 vacant land area 26101.5]acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 20881.2 20881.2 52203 5220.3
Stead! Stead Spike Spike Stea wnom;n m; m.xm
:..‘.R. § }A...Mfrvw ...{“ . B! ..,.... T SRy ) R ..a ‘,q s u. A ...w, 5 TR ... f,... i i 4... A el s & A N {aaions
1 8 8 176 20.5] 1.38E-03 28.82} 2.12E-04 4.43] 3.42E-04 1.79 0.00 35.03
1 8 9 177 21.9{ 1.38E-03 28.82 3.42E-04 1.79 30.60
1 8 11 179 20.200001] 1.38E-03 28.82 3.42E-04 1.79 30.60
1 8 13 181 20.799999| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 8 14 182 22.4] 1.38E-03 28.82 3.42E-04 1.79 30.60
1 8 15 183| 20.799999| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 20 . 20 476 25.11 2.57E-03 53.66| 4.90E-04 10.23] 1.94E-04 1.01 0.00 64.91
1 20 21 477 28] 2.57E-03 53.66 1.94E-04 1.01 54.68
1 20 22 478 26.299998; 2.57E-03 53.66 1.94E-04 1.01 54.68
1 20 23 479 23.700001| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 11 491 21.5| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 12 492 20| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 13 493 20.1] 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 14 494 21.1] 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 15 495 20.9| 1.38E-03 28.82 3.42E-04 1.79 30.60
1 21 16 496 20.6] 1.38E-03 28.82 3.42E-04 1.79 wo“mo .sSJ
w Nm “ M 612 21.6] 1.38E-03 28.82| 2.12E-04 4.43] 3.42E-04 1.79 0.00 35.03
950 21] 1.38E-03 28.82| 2.12E-04 4.43| 3.42E-04 1.79 0.00 35.03
2 9 15 951 21.6] 1.38E-03 28.82 3.42E-04 1.79 30.60
2 9 16| 952 22.799999| 1.38E-03 28.82 u.ANm.oA 1 .ww )
w “w 2 962 22| 1.38E-03 28.82 uuammlo& 1 “uw wuw%
> = - w Www No.wwwNwNwM 1.38E-03 28.82 3.42E-04 1.79 30.60
2 = 1t o 26 1.38E-03 28.82 3.42E-04 1.79 30.60
> 5 3 9 2.57E-03 53.66 1.94E-04 1.01 54.68
972 27.200001] 2.57€-03 53.66 1.94E-04 1.01
w “w : “ w 973 24.200001] 1.38€-03 28.82 3.42E-04 1.79 wu.mw
| —T — m— T e
2 . . . . . . 30.60
5 “ M ..“ w “ “MW WWMMMMMW “ .wmm.ow 28.82| 2.12E-04 4.43] 3.42E-04 1.79 0.00 35.03
5 S 3 : .38E-03 28.82 3.42E-04 1.79 30.60
> 1 1189 20.299999| 1.38E-03 28.82 3.42E-04 1.79 30.60
2 M“ 13 1237 20.289999} 1.38E-03 28.82| 2.12€-04 4.43| 3.42E-04 1.79 0.00 um.ou
14 1238 21.1] 1.38E-03 28.82 3.42E-04 1.79 30.60
2 25 12 1332 23.9] 1.38E-03 28.82] 2.12E-04 4.43| 3.42E-04 1.79 0.00 35.03
2 25 13 1333 22| 1.38E-03 28.82 3.42E-04 1.79 30.60
2 25 14 1334 21.6| 1.38E-03 28.82 3.42E-04 1.79 wo”mo
2 25 15 1335 20} 1.38E-03 28.82 3.42E-04 1.79 30.60




Table A.9 - Polygon 17 - CCHD Station lo

3 9 g 1617 21700001 1.36E-03]  28.82| 212E-04 443 3.42E-04 1.79 0.00] 3503
3 9 10 1618 25.799999] 2.57E-03] _53.66 | 1.94E-04] 1.01] 54.68
3 9 11 1619 "~ 246 1.38E03|  28.82 3.42E-04 1.79 30.60
3 9 12 1620 245 1.36E-03| 2882 3.426-04 1.79 30.60
3 9 13 1621 221| 1.38E-03| 2882 3.426-04 1.79 ~30.60
3 9 14 1622 22| 1.38E-03]  28.82 3.42E-04 1.79] ~30.60
3 9 15 1623 209] 1.38E-03] 2882 3.42E-04 1.79] 30.60
3 15 16 1768 ~22] 1.38E-03|  26.82| 2.12E-04 4.43| 3.426-04 1.79] 0.00] 3503
3 20 14 1886 50200999] 1.38E-03| _ 28.82| 2.12E-04]  4.43| 3.42E-04 1.79] 0.00] 3503
3 20 15 1887 22299999 1.38E-03]  28.82] | 3.42E-04 1.79] ~30.60
3 20 16 1888 204| 1.38E-03]  28.82 3.42E-04 1.79 "30.60
3 30 10 2122 21.200001] 1.38E-03]  26.82| 2.12E-04 443 3.426-04 179 000{ 3503
3 30 1 2123 21.790999| 1.38E-03] _ 28.82 3.42E-04 1.79 _ 30.60
3 31 1 2137 22.299999| 1.38E-03|  28.82 3.42E-04 1.79 730.60
3 31 2 2138 24.200001] 1.38E-03|  28.82 3.42E-04 1.79 3060
3 3 3 2139 26| 257E-03|  53.66 1.94E-04 1.01 54.68
3 31 4 2149 27.200001] 257E-03]  53.66 1.94E-04 1.01] "54.68
3 31 5 2141 251 257E03| 5366 1.94E-04 1.01 "54.68
3 31 6 2142 206 1.38E-03|  28.82 3.42E-04 1.79 30.60
3 31 9 2145 20.709999| 1.38E-03]  28.82 3.42E-04 1.79 730.60
w M “w MS 221 1.38E-03]  28.82 3.42E-04 179 30.60
E 2 ] BMM wwm “.umm.ow 28.82 3.42E-04 1.79] 30,60
. 4] 1.38E-03]  28.82 3.42E-04 1.79 30.60
w w“ 13 2149} 214 138E-03] 2882 3.426-04 179 30.60
E 5 14 2150 21.4] 1.38E-03]  28.82 3.42E-04 1.79 "30.60
3 ] 16 2152 29.200001| 2.57E-03|  53.66 1.94E-04 1.01 54.68
3 ! aw 2153 226 1.38E-03]  28.82 3.42E-04 1.79 30.60
4 0 2 2354 21.5] 1.36E03] __ 28.82| 2.12E-04]  4.43| 3.42€-04 1.79 000 3503
4 9 12 2364 20200001] 1.38E-03|  28.82| 2.12E-04 4.43| 3.42E-04 1.79 0.00] 3503
5 2 1o wmt 201 1.38E-03] _ 28.82| 2.12E-04 4.43| 3.42E-04 1.79 000 3503
E 26 2 00 236| 1.38E03| _ 28.82| 2.12E-04 4.43| 3.42E-04 1.79 000] 3503
5 20 2 3501 225 1.38E:03| 2862 3.42E-04 179 . 30.60
5 25 2 3502 21.200001] 1.38E03|  28.82 3.42E-04 1.79] "30.60
! 15 21 me 23] 1.38E-03]  28.82| 2.12E-04 4.43] 3.42E-04 1.79 000 3503
0 = > 4c63 21[ 1.38E-03] _ 28.82| 2.12E-04 4.43| 3.426-04 1.79 000] 3503
19 s 3 24290999 1.38E-03| _ 28.82| 2.12E-04|  4.43| 3.42E-04 1.79| 000] 3503
10 1o . 6915 20.200001| 1.38E-03] _ 28.82 3.42E-04 1.79 "30.60
19 16 4 6916 22.200001] 1.38E-03[  26.82 3.42E-04 1.79 73060
10 16 6 6918 209| 1.38E03| 2862 3.426-04 179 730.60
i0 10 6922 235 1.38E-03] _ 28.82 3.42E-04 1.79] 30.60

16 1 6923 204 1.38E-03]  28.82 3.42E-04 1.79] 730.60
10 16 12[ 6924 209] 1.38E-03]  26.82] 3.42E6-04 1.79 30.60
10 31 4 7216 B0599998| 1.69E.02|  352.89| 3.326-03| _ 69.33] 6.30E-03| 3289 0.00| 45511
11 14 ER 7623 72699097 1.69E-02]  35289] 3.32£ 03|  69.33| 6.30E-03] 3289 0.00] 45511
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Table A.9 - Polygon 17 - CCHD Station lo

T 17 9 7689 216 138E03]  28.82] 2.126-04]  4.43] 342E04] _ 1.79 000 3503
12 1 14 8030 205 138E-03]  28.82] 2.126-04]  4.43] 3.42E04] 179 000]  35.03
12 2 ) 8062 23| 138E03|  28.82] 2.126-04]  4.43| 3.426:04] _ 1.79] 000] " 35.03
12 2 5 8063 295 257E.03] 5366 1.84E04] 1,01 54.68
12 2 24 8064 22.700001] 1.38E-03]  28.62 342604 1.79] "30.60
12 3 9 8073 23.6| 1.38E-03 28.82 : 3.42E-04 1.79 " 30.60
12 7 20 8180 24.099999] 138E-03|  28.82] 2A2E-04]  443| 342604 _ 1.79 000] 3505
12 7 21 8181 25.1] 257603 53.66 1.94E04] ~ 1.01 54.68
12 7 2 8182 25| 257603 53.66 194E04 1,01 "54.68
12 7 24 8184 20.6| 1.38E-03]  28.62 342604 479 30.60
12 8 3 8185 22299999] 1.38E.03]  28.62 342604 179 30.60
12 8| 2 8186 21.700001] 1.38E-03 28.82 3.42E-04 179 " 30.60
12| 21 12 8508 | 21.299999| 1.38E-03 28.82] 2.12E-04 4.43| 3.42E-04 1.79 0.00 '35.03
12 21 13 8509 21.1] 1.38E-03 28.82 3.42E-04 1.79 30.60
Totai 176,75
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Table A.10 - Polygon 6 CCHD Station mc

MC PM-10 1999 Stable Stable Stable Stable | Stabilized Stabilized | Stabilized Stabilized
Polygon 6 vacant land area 421.5acres )
Excel 5.0 stable fraction - 08 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 337.2 337.2 84.3 84.3
Stea Stea Spike Spike Stead Stead Spike Spike

2 10 10 970 20,50 1.38E-03 0.47| 2.12E-04 0.07] 3.42E-04 0.03 0.00 0.57

2 10 11 971 20.200001] 1.38E-03 0.47 3.42E-04 0.03 0.49

2 10 14 974 20] 1.38E-03 0.47 3.42E-04 0.03 0.49

2 25 14 1334 25.200001] 2.57E-03 0.87| 4.90E-04 0.17| 1.94E-04 0.02 0.00 1.05

2] 25 15 1335 24.1] 1.38E-03 0.47 3.42E-04 0.03 0.49

3 30 13 2125 22| 1.38E-03 0.47] 2.12E-04 0.07| 3.42E-04 0.03 0.00 0.57

3 30 14 2126 20.1} 1.38E-03 0.47 3.42E-04 0.03 0.49

3 31 14 2150 21.9] 1.38E-03 0.47{ 2.12E-04 0.07] 3.42E-04 0.03 0.00 0.57

3 31 15 2151 225] 1.38E-03 0.47 3.42E-04 0.03 0.49

3 31 16 2152 24.1] 1.38E-03 047 3.42E-04 0.03 0.48

3 31 18 2154 . 23.6] 1.38E-03 0.47 3.42E-04 0.03 0.49

4 8 23 2351 21.5| 1.38E-03 0.47] 2.12E-04 0.07| 3.42E-04 0.03 0.00 0.57

Qw. 18 2 6242 20.299999| 1.38E£-03 0.47] 2.12E-04 0.07] 3.42E-04 0.03 0.00 0.57

7 20 8180 . 20.4] 1.38E-03 0.47] 2.12E-04 0.07| 3.42E-04 0.03 0.00 0.57

Total g

790 R




Table A.11 - Polygon 7 - CCHD Station ms

MS PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 7 vacant land area 169.5acres
Excel 5.0 stable fraction 0.8 fraction. 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 1356 135.6 339 33.9
i Stead Spike
: KA
26| 11 611 23.9| 1.38E-03 . 3.42E-04 0.01 0.00 23]
25 13 1333 20.6{ 1.38E-03 0.19] 2.12E-04 0.03] 3.42E-04 0.01 0.00 0.23
25 14 1334 255| 2.57E-03 0.35 1.94E-04 0.01 0.36
25 15 1335 249| 1.38E-03 0.19 3.42E-04 0.01 0.20
25 16 1336 21.799999| 1.38E-03 0.19 3.42E-04 0.01 0.20
9 13 1621 20.6] 1.38E-03 0.19| 2.12E-04 0.03] 3.42E-04 0.01 0.00 0.23
9 15 1623 20 1.38E-03 0.19 3.42E-04 0.01 0.20
30 11 2123 22.4] 1.38E-03 0.19] 2.12E-04 0.03| 3.42E-04 0.01 0.00 0.23
30 12 2124 24{ 1.38E-03 0.18 3.42E-04 0.01 0.20
30 13 2125 25.4| 2.57E-03 0.35 1.94E-04 0.01 0.36
30 14| 2126 24.200001] 1.38E-03 0.19 3.42E-04 0.01 0.20
30 15 2127 21.6] 1.38E-03 0.19 3.42E-04 0.01 0.20
31 6 2142 21.799999] 1.38E-03 0.19 3.42E-04 0.01 0.20
3N 7 2143 20.200001] 1.38E-03 0.19 3.42E-04 0.01 0.20
31 8 2144 20.1] 1.38E-03 0.18 3.42E-04 0.01 0.20
31 9| 2145 20.5f 1.38E-03 0.19 3.42E-04 0.01 o.mo
31 10 2146 - 21| 1.38E-03 0.19 3.42E-04 0.01 o.no
31 13 2149 20.11 1.38E-03 0.19 3.42E-04 0.01 o.no
Wﬂ 14 2150 22.4{ 1.38E-03 0.19 3.42E-04 0.01 o.no
nw 14 2798 20.200001} 1.38E-03 0.19] 2.12E-04 0.03] 3.42E-04 0.01 0.00 ounu
= 15 2799 20.5| 1.38E-03 0.19 3.42E-04 0.01 0.20
o ww 3187 21.6| 1.38E-03 0.19| 2.12E-04 0.03] 3.42E-04 0.01 0.00 oHNm
3212 20.200001} 1.38E-03 0.19] 2.12E-04 0.03] 3.42E-04 0.01 0.00 0.23
Total
5.08
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Table A.12 - Polygon 5 - CCHD Station pl

PL PM-10 1999 . Stable Stable Stable Stable | Stabilized| Stabilized | Stabilized | Stabilized
Polygon 5 vacant land area 8,288 [acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 6630.4 6630.4 1657.6 1657.6
Stead Stead Spike Spike Sf Stead! Spike Spike
42 4 & AL & T i : § 7 OAnAE Ennian/irs: 3 Ron/ac3 246y ! F 8% T n 3 0 '
1 20 21 477 21.299999| 1.38E-03 9.15] 2.12E-04 1.41| 3.42E-04 0.57 0.00 11.12
1 23 18 546 20] 1.38E-03 9.15| 2.12E-04 1.41] 3.42E-04 0.57 0.00 11.12
1 23 19| 547 23.4] 1.38E-03 9.15 3.42E-04 0.57 9.72
1 23 20 548] 21.9] 1.38E-03 9.15 3.42E-04 0.57 9.72
1 23 21 549 22.1] 1.38£-03 9.15 3.42E-04 0.57 9.72
1 23 22 550 21.5| 1.38E-03 9.15 3.42E-04 0.57 9.72
1 23 23 551 20.6] 1.38E-03 9.15 3.42E-04 0.57 9.72
1 25| 15 591 21.6] 1.386-03 9.15 3.42E-04 0.57 972
2 9 7 943 20.1] 1.38E-03 9.15| 2.12E-04 1.41] 3.42E-04 0.57 0.00] = 11.12
w w N 944 22.1] 1.38E-03 9.15 3.42E-04 0.57 9.72
2 ° 2 MMM 22.9] 1.38E-03 9.15 3.42E-04 0.57 9.72
2 2 o 240 21.700001] 1.38E-03 8.15 3.42E-04 0.57 9.72
2 2 : 9% 23.6| 1.386-03 9.15 3.42E-04 0.57 8.72
2 2 ! 21.4] 1.38E-03 9.15 3.42E-04 0.57 9.72
2 10 2 962) 21.6| 1.38E-03 9.15 3.42E-04 0.57 9.72
2 10 g 968 20.9] 1.38E-03 9.15 3.42E-04 0.57 9.72 m
2 i 2 969 22.9] 1.38E-03 9.15 3.42E-04 0.57 9.72
: 10 19 970 22.799999| 1.38E-03 9.15 3.42E-04 0.57 9.72
2 1 n 971 22.5| 1.38E-03 9.15 3.42E-04 0.57 m.qn
2 10 2 972 24| 1.38E-03 9.15 3.42E-04 0.57 m.ﬂn
2 10 B 973 22.4] 1.38E-03 9.15 3.42E-04 0.57 o.qm
z 10 1 974 23.6] 1.38E-03 9.15 3.42E-04 0.57 m..s
: - , i . 975 24.4] 1.38E-03 9.15 3.42E-04 0.57 o.qn
: it i 976 20.299999| 1.38E-03 9.15 3.42E-04 0.57 w.qn
= i 1 “Mw 20.299999| 1.38E-03 9.15] 2.12E-04 1.41] 3.42E-04 0.57 0.00 :.5
< 2 = 24 21.299999] 1.38€-03 9.15 3.42E-04 0.57 m..\_n
2 21 2t “wum 20.1| 1.38E-03 9.5 3.426-04 0.57 972
> = 2z 1552 www “ .wwmww w.“w 2.12E-04 1.41] 3.42E-04 0.57 0.00 :.5
4] 1. . 3.42E 72
w Nw ”M 1334 20.700001] 1.38E-03 9.15 u.»nm..mu w..ww www
: 2 1483 20| 1.38E-03 9.15| 2.12E-04| 1.41} 3.42E-04 0.57 0.00 TR
14 1622 22.4] 1.38E-03 9.15| 2 . e
: - s 162 12E-04 1.41] 3.42E-04 0.57 0.00 11.42
> - 8 20.6] 1.38E-03 9.15| 2.12E-04 1.41] 3.42E-04 0.57 0.00 11.42
2 = 13 1886 22] 1.38E-03 9.15 3.42E-04 0.57 9.72
> 2 15 1887 22299999 1.38E-03 9.15 3.42E-04 0.57 o..ﬂn,
2 = 2123 20.200001| 1.386-03]  9.15] 2.12E-04 1.41| 3.42E-04 0.57 0.00 11.42
13 2125 22.299999| 1.38E-03 9.15 3.42E-04 0.57 o.qn




Table A.12 - Polygon 5 - CCHD Station pl

3 30 14 2126 20.299999] 1.38E-03 9.15 3.42E-04 0.57 9.72
3 31 12 2148 21.200001] 1.38E-03 9.15 3.42E-04 0.57 9.72
3 31 13| 2149 21.700001] 1.38E-03] ___ 9.15 3.42E-04 057 9.72
3 31 15 2151 201] 1.38€.03] __ 9.15 3.42E-04 057 9.72
3 31 17 2153 22.4] 1.38E03] 9.5 3.42E-04 0.57 9.72
4 G KEi 2269 21.299900| 1.386-03] __ 9.15] 2.12E-04] __ 1.41] 3.42E-04 057 000  11.12
4 5 14 2270 ~ 236 1.38E03] 945 "1 3.42E-04 0,57 _ 972
2 5 18] 2271 23.4] 1.38E-03 9.15 3.42E-04 057 9.72
7! 5 16 2272 22.700001] 1.38E-03 9.15 3.42E-04 0.57 9.72
4 G 17 2273 21.5] 1.38E-03] __ 9.15 3.42E-04 0.57 9.72
4 5| 18 2274 20.290999] 1.38E-03 9.15 3.42E-04 0.57 9.72
4 6 15 2295 20| 1.38E-03 9.15 3.42E-04 0.57 9.72
4 8 24 2352 20.299999| 1.38E-03 9.15| 2.12E-04| 1.41] 3.42E-04 0.57 0.00 11.12
4 9 1 2353 20.299999] 1.38E-03 9.15 | 3.42E-04 057 9.72
4 9 8 2360 21.209999] 1.38E-03] __ 9.15 3.42E-04 0.57 9.72
4 9 9 2361 21.799999] 1.38E-03] -~ 9.15 3.42E-04 057 972
M 9 10 2362 21| 1.38E-03] 9.5 3.42E-04 0.57 9.72
5 dw 1 2929 20.799999] 1.38E-03 9.15| 2.12E-04 1.41| 3.42E-04 057 000 1112
> : wo 3211 20.700001] 1.38E-03 9.15] 2.12E-04 1.41] 3.42E-04 0.57 000 1112
7 6 0 4484 21.299999| 1.38€-03 9.15| 2.12E:04 1.41| 3.42E-04 0,57 000 1112
! il 1 4489 20.299999] 1.38E.03] _ 9.45] | 3.42E-04 0.57 972
7 . s 2493 205] 1.36E-03] 9.1 342604] 057 ,
. 27 14 4982 28.6] 257 212
7 . 57E-03] __17.04] 4,90E-04 3.25] 1.94E-04 0.32 0.00
, 21 15 4983 28.200001 . 20.61
7 = o 4 257E-03] _ 17.04 1.94E-04 0.32 . 1735
! 2z 16 84 206 1.38E-03] 015 3.42E-04 0.57 972
7 28 7 5009 20 1.38E-03 9.15] 2.42E-04]  1.41] 3.42E-04 057 000 1142
7 2 D 5010 20.4] 1.38E-03] 9.5 . | 3.426-04 0.57 3 972
- : 1 wmww 20.4] 1.38E-03 9.5 3.42E-04 0.57] 0.72
G 2 2 G6e2 205 1.38E-03] 9.5 2.12E-04] __ 1.41] 3.42E-04 0.57 000 1142
= e a 922 no..\o%ow “.wwmww w.a 2.12E-04 1.41] 3.42E-04 0.57 000 1112
m _, 5[ 1. 915 . v : . .
- “m “w 6925 21.299999| 1.38E-03 9.15 w”“wmwu ] w”mw 212
= 1o 14 mmnm 20.200001] 1.38E-03 9.5 3.42E-04 0.57 2
10 16 9 o 201] 1.38E-03] 915 342E-04] 057 o
- 25 19 50 m“ 21.200001] 1.38E03] ___9.15 3.42E-04 0.57 w.ﬂ
m - 18 194 2] 1.38E-03] ___9.45| 2.12E:04] _ 1.41] 3.42E-04 0.57 0.00 :.m
> : : B30 21.4] 1.38E-03] _ 9.15| 212604 1.41| 3.42E-04 0:57 000 1112
12 g 7 20.200001| 1.38E-03] _ 9.15| 2.126-04] __141] 3426-04] 057 000 1112
12 S 12 8076 22.4] 1.38E-03 XE | 3.42E-04 0557 3 572
12 3 E 8077 209 1.38E-03 9.15 3.42E-04 0.57 9.72
12 r . 8180 21700001 1.38E-03] _9.15] 2.12E.04] _ 1.41] 3.42£-04) 0.57 00| 1142
23 8183 21[ 1.38E-03 9.15 T 3.42E-04 0.57 I -y
Total < . - . .V

815,60
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Table A.13 - Polygon 12 - CCHD Station pm

PM_PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized Stabilized | Stabilized
Polygon 12 vacant land area 30662|acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 24529.6 24529.6 6132.4 6132.4
] Stead Spike Spike S Stead Spike
. TR e e [ - et 5
S ; i ydSteE A OATAN S ton AiVae FEtOR S
1 8 6 174 20.299999 33.85| 2.12E-04 5.20| 3.42E-04 2.10 41.15
1 21 11 491 23.1] 1.38E-03 33.85| 2.12E-04 5.20| 3.42E-04 2.10 41.15
1 21 12 492 24.200001] 1.38E-03 33.85 3.42E-04 2.10 35.95
1 21 13 493 22.299999| 1.38E-03 33.85 . 3.42E-04 2.10 35.95
1 21 14 494 22.299999( 1.38E-03 33.85 3.42E-04 2.10 35.95
1 21 15 495 20| 1.38E-03 33.85 3.42E-04 2.10 35.95
2 9 22 958 20.299999| 1.38E-03 33.85| 2.12E-04 5.20| 3.42E-04 210 0.00 41.15
2 25 10 1330 22.9] 1.38E-03 33.85| 2.12E-04 5.20] 3.42E-04 210 0.00 41.15
2| 25 11 1331 26| 2.57E-03 63.04 1.94E-04 1.19 64.23
2 25 12 1332 29.4] 257E-03 63.04 1.94E-04 1.19 64.23
2 25 13 1333 22.1] 1.38E-03] __ 33.85 3.42E-04 210 35.95
w w 22 1486 23.5| 1.38E-03 33.85] 2.12E-04 5.20] 3.42E-04 2.10 0.00 41.15
2 e 14| 1622 21.299999| 1.38E-03 33.85] 2.12E-04 5.20| 3.42E-04 2.10 0.00 41.15
2 = 14| 1886 20.1] 1.38E-03 33.85] 2.12E-04 5.20] 3.42E-04 2.10 0.00 41.15
= = 15 1887 22.4f 1.38E-03 33.85 3.42E-04 2.10 35.95
2 = 16 1888 21.1} 1.38E-03 33.85 3.42E-04 2.10 35.95
> = “w 2124 20.6| 1.38E-03 33.85{ 2.12E-04 . 5.20| 3.42E-04 2.10 0.00 41.15
= = 2 2146 20| 1.38E-03 33.85 3.42E-04 2.10 35.95
3 = “ > 2149 20.9{ 1.38E-03 33.85 3.42E-04 2.10 35.95
- : = 2150] - 23.6] 1.38E-03 33.85 3.42E-04 210 35.95
2 = 2 wwm; 21.1} 1.38E-03 33.85| 2.12E-04 5.20] 3.42E-04 2.10 0.00 41.15
= S = wmno 20.9] 1.38E-03 33.85] 2.12E-04 5.20| 3.42E-04 2.10 0.00 41.15
5 Ta 1 wwﬂw 20.200001] 1.38E-03 33.85] 2.12E-04 5.20] 3.42E-04 2.10 0.00 41.15
5 6 T = 22.1] 1.38E-03 33.85| 2.12E-04 5.20| 3.42E-04 2.10 0.00 M.15
= - o 21.5] 1.38E-03 33.85] 2.12E-04 5.20] 3.42E-04 2.10 0.00 41.1%
8180 22.200001| 1.38E-03 33.85] 2.12E-04 5.20| 3.42E-04 2.10 0.00 41 .a “m
Total —
1064.02
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Table A.14 - Polygon 10 - CCHD Station pt

PT PM-10 1999 Stabic | Siable | Siable | _Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 10 vacant land area 6763.5]acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) T 54108 5410.8 1352.7 13527
. Stead Spike | Spike | Stea Stead Spike | Spike
2 9 24 960 21.1| 1.38E-03 7.47] 2.12E-04 145 3.42E-04] = 0.46 0.00 9.08
2 10 2 962 20.700001] 1.38E-03 747 3.42E-04 0.46 7.93
2 25 12 1332 23| 1.38E-03 7.47| 2.12E-04 1.45] 3.42E-04 0.46 0.00 .08
2 25 13 1333 23.299999| 1.38E-03 7.47 3.42604] 046 7.93
2 25 14 1334 23.200999] 1.38E-03 7.47 3.42E-04 0.46 7.93
3 3 19 1483 20.200001] 1,38E-03 747| 2.12E-04 1.45| 3.42E-04 0.46 0.00 9.08
3 9 13 1621 20| 1.38E-03 7.47] 2.12E-04 1.45| 3.42E-04] | 0.46 0.00 9.08
3 g 14 1622 24.200001] 1,38E-03 747 342E-04] | 0.46 793
w ) 15 1623 22.6] 1.38E-03 7.47 342E-04] ' 046 7.93
3 wm 1 2123 22| 1.38E-03 7.47| 2.12E-04 1.45] 3.426-04]  0.46 0.00 0,08
3 30 12 2124 22.799999| 1.38E-03 7.47 3.42E-04 0.46 7.93
3 % 13 2125 23.799999| 1.38E-03 7.47 3.42E-04 0.46 7.93
3 X 15 2127 21.1] 1.38E-03 7.47 3.42E-04 0.46 , 793
3 3 9 2145 20.799999] 1,38E-03 7.47 3.42E-04 0.46 7.93
3 3 1 2147 20.799999] 1.36E-03 7.47 3.42E-04 0.46 7.93
3 3 “w 2148 22799999 1.36E-03 7.47 342E04]  0.46 793 Q@
3 3 13 2149 25.200001] 257€-03]  13.91 1.04E-04 0.26 1417 ©
3 3 14 2150 23.4] 1.38E-03 7.47 3.426:04] 046 7.93
3 3 2151 24.200001] 1.38E-03 7.47 3.42E-04 0.46 )
3 1 16 2152 20.1] 1.38E.03 7.47 3.42E-04 0.46 e
4 ° - 2353 20| 1.38E-03 7.47] 212E-04 145 3.42E-04 0.46 0.00 =
s E Nw 2354 20.700001| 1.386-03 7.47 3.42E-04 0.46 — w.om
= & 21 Mww 21.799999] 1,38E-03 7.47| 2.12E-04 1.15] 3.42E-04 0.46 0.00 w.ww
5 14 20.9] 1.38E-03 7.47| 2.12E-04 1.15| 3.42E-04 0.46 ) .
14 4962 23.6]_1,38E-03 000|  9.08
7 27 15 4983 23| 1.38E-03 W.Mw 2120 1151 S426.4 0.45 0.00 2.08
— 3.426-04 0.46 7.9
22273




Table A.15 - Polygon 18 - CCHD Station pv

PV PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized Stabilized | Stabilized
Polygon 18 vacant land area 12125|acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 9700 9700 2425 2425 i
Stead . Ste Spike Spike St Stead Spike Spike
1 8 9| 177 22.700001] 1.38E-03 13.39] 2.12E-04 2.06] 3.42E-04 0.83 0.00 16.27
1 8 10 178 20.9| 1.38E-03 13.39 : 3.42E-04 0.83 1422
1 8 14 182 21.4] 1.38E-03 13.39 3.42E-04 0.83 14.22
1 8 15 183 21] 1.38E-03 13.39 3.42E-04 0.83 1 Anw
1 20 4 460 21.299999| 1.38E-03 13.39 3.42E-04 0.83 14.22
1 20 9 465 22.1] 1.38E-03 13.39 3.42E-04 0.83 14.22
1 20 10 466 22.299999] 1.38E-03 13.39 3.42E-04 0.83 14.22
1 20 A7 473 20.700001] 1.38E-03 13.39 3.42E-04 0.83 14.22
1 20 18 474 24.6| 2.57E-03 24.93 3.42E-04 0.83 nm.qw
1 20 19| 475 28.1] 2.57E-03 24.93 1.94E-04 0.47 25.40
1 20 20 : 476 30! 3.16E-03 30.65 1.94E-04 0.47 31.12
1 20 21 477 26.299999| 2.57E-03 24.93 1.94E-04 0.47 25.40}
1 20 22 478 31.5] 3.16E-03 30.65 4.83E-04 1.17 31.82
1 20 23| 479 32.099998| 3.16E-03 30.65 4.83E-04 1.17 31.82
1 20 24 480 245| 1.38E-03 13.39 3.42E-04 0.83 14.22
1 21 1 481 29.5| 2.57€-03 24.93 1.94E-04 0.47 25.40 M
1 21 2 482 32.900002| 3.16E-03 30.65 4.83E-04 1.17 31.82
“ W“ 3 483 27.6] 2.57E-03 24.93 1.94E-04 0.47 25.40
3 - 15 495 . - 20.6] 1.38E-03 13.39] 2.12E-04 2.06| 3.42E-04 0.83 0.00 16.27
s > 13| 949 20.5| 1.38E-03 13.39| 2.12E-04 2.06) 3.42E-04 0.83 0.00 16.27
5 > 14 950 20.299999| 1.3B8E-03 13.39 3.42E-04 0.83 14.22
: 2 15 951 24.700001] 1 .umm.ou 13.39 3.42E-04 0.83 14.22
2 > . 16! 952 23.6] 1.38E-03 13.39 3.42E-04 0.83 14.22
£ 2 21 957 20.299999| 1.38E-03 13.39 3.42E-04 0.83 14.22
: 2 22 958 - 26.4f 2.57E-03 24.93 , 3.42E-04 0.83 25.76
= = 23 859 22.9] 1.38E-03 13.39 3.42E-04 0.83 1 A.N.N
< = 5 965 21.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
2 - “ w 971 21.5{ 1.38E-03 13.39 3.42E-04 0.83 14.22
2 - 972 36| 2.99E-03 29.00 3.32E-04 0.81 . 29.89
. > 13 973 22.799999! 1.38E-03 13.39 3.42E-04 0.83 14.22
2 S 11 1235 20.299999| 1.38E-03 13.39) 2.12E-04 2.06] 3.42E-04 0.83 0.00 16.27
12 1236 24| 1.38E-03 13.39 3.42E-04 0.83 14.22
2 21 13 1237 23.200001| 1.38E-03 13.39 3.42E-04 0.83 1 ».N.M
2| 21 14 1238 25| 2.57E-03 24.93 1.94E-04 0.47 Nm.bo
2 21 15 1239 23.9| 1.38E-03 13.39 3.42E-04 0.83 ._&.Nw
2 21 . 16| 1240 25.6| 2.57E-03 24.93 1.94E-04 0.47 Nm..é
2 25 9 1329 22.299999 1.38E-03 -13.39| 2.12E-04 2.06] 3.42E-04 0.83 0.00 16.27




Table A.15 - Polygon 18 - CCHD Station pv

: 14.22
2 2 10 1330] ___ 24.200001] 1.38E-03] 1339 wmwm..wu w..ww , =10
3 3| 12 1476, 21.4] 1.36E-03] ~ 13.39 2.12604] 2.6 w.awm..w“. 083 0. —
3 3 13| 1477 22| 1.38E-03] 1339 w.unmba a3l 422
3 3 14 1478 23] 1.38E-03] 1330 - ‘ B3| 40
: - _ - 39 3.426-04 0.83 142
3 3 15 1479 21.5] 1.38E-03] 13 ) : 1422
3 3 16 1480 235] 1.38E-03[  13.39 3.42E-04 o..mw . i
3 3 17 1481 23.299999( 1.38E-03 13.39 u.»nmﬂ. w..m.\ : % 20
3 3 18 1482 25.299999] 2.57E-03}  24.93 1.94E-04 g %0
3 3 19 1483 26.200001] 2.57E-03] ~ 24.93 1.94E-04 : S8
- : 13.39 3.42E-04 0.83 142

3 3 20 1484 21.6] 1.38E-03 TR e
3 3 23] 1487 22.700001| 1.386-03] 1339 3.42E-04 83| 2
3 3[ 24 1488 22.299999] 1.38E-03] 1339 3.42E-04 0.83 4z
3 8| 23 1607 20.299999] 1.38E-03| _ 13.39] 2.12E-04]  2.06] 3.42E-04 0.83 } 527
3 8 24 1608 20.700001| 1.38E-03] 1339 i 1 3.42E-04 083} 14,

3 9 1 1609 22.200001] 1.38E-03] _ 13.39 3.42E-04 0.83 14.22
3 9 2 1610 24| 1.38E-03] _ 13.39 3.426-04 0.83 1422
3 9 3 1611 22.700001| 1.386-03] _ 13.39 3.42E04 0.83 14.22
3 9 4 1612 219 1.38E03]  13.39 3.42E-04 0.83] 14.22
3 g 14 1622 —_21.4] 1.38E03] 1339 3.42E-04 0.83 14.22
3 9 15 1623 23.299999] 1.38E-03] ~ 13.39 3.426-04 0.83] 14.22
3 9 16| 1624) 20.299999] 1.38E-03] _ 13.39 3.42E-04 0.83]- 14.22
3 15 16 1768 201 1.38E-03] ~ 13.39] 2.12E-04|  2.06| 3.42E-04 0.83 000 1627
3 20 3] 1885 21.200001] 1.38E-03| ~ 1339 212E-04]  2.06] 3.42E-04 0.83[° 000 1627
3 20[ 4] 1886 23.700001| 1.386-03] - 1338] | | 3.426-04 0.83] 14.22
3 20 15[ 1887 23.299999| 1.38E-03]  13.39 3.42E-04 0.83] 14.22
3 20 16 1888 21.200001| 1.38€-03] _ 13.39 3.42E-04 0.83 14.22
3 20 17] 1889 209[ 1.38E03]  13.39 3.42E-04 0.83 1422
3 20 18 1890 21.299999] 1.38E-03]  13.39 3.426-04 0.83] 1422
3 20 19) 1891 22[ 1.38E-03] __ 13.39 3.42E-04 0.83 1422
3 20 20 1892 225[ 1.38E03]  13.39 3.42E-04 0.83] 1422
3 21 16 1912 209 1.38E-03]  13.39 . 3.42E-04 0.83[" 14.22
3 23 5] 1949 209 1.386-03]  13.39] 2.12E04]  2.06] 3.426-04 0.83 000 1627
3 23 6 1950) 22.799999| 1.38E-03] ~_ 13.39 . 1 3.42E-04 0.83 . 14.22
3 23 8 1952 20.700001] 1.38E-03]  13.39 3.42E-04 0.83 1422
3 ~30[ g 2121 22299999 1.38E-03] 1339 2.12E-04]  2.06] 3.42E-04 0.83[ 000 ‘1627
3 30 10 2122 249 1.38E-03] 13.39 . | 3.426-04 0.83 . 14.22
3 30 1 2123 27.200001] 257E-03] -~ 24.93 1.94E-04 0.47 "25.40
3 30 12 2124 26.700001| 2576-03]  24.93 1.94E-04 047 25.40
3 30 13 2125 21.700001| 1.38E-03] _ 13.39 3.42E-04 0.83] 1422
3 3 12| 2148 25.799999| 2.57E-03 24.93 1.94E-04 0.471 Nu.A.o
3 31 13 2149 __294] 257E-03] _ 24.93 1.94E-04 0.47 '25.4D
3 31 14| 2150]  35.799999] 2.99E-03] ° 28.00 332604 081 _ 20.81
3 3 IEE 2151 31.299999| 3.16E-03]  30.65 4.83E-04 117 31.82
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Table A.15 - Polygon 18 - CCHD Station pv

3 31 21 2157 21] 1.38E-03 13.39 3.42E-04 0.83 14.22
4l 3| 14| 2222 20.4] 1.38€-03 13.39] 2.12E-04 206| 3.42E-04 0.83 0.00 16.27
4| 3 15} 2223 21.700001] 1.38E-03 1339 3.42E-04 0.83 14.22
4] 3l 17 2225 — 22.6] 1.38E-03 13.39 3.42E-04 0.83 14.22
4| 8| KEi 2343 23.4] 1.38E-03 13.39] 2.12E-04] ~ 2.06| 3.42E-04 0.83 0.00 16.27
4 8} 16| 2344 21.5] 1.38E-03 13.39 | 3.42E-04 0.83 14.22
4] 8| 21 2349]  25.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
4 8 22| 2350] ~ 28.700001] 2.57E-03 24.93 1.94E-04 0.47 25.40
4 8 23] 23511 24.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
4 - gl 2 2354 23.700001] 1.38E-03 13.39 3.42E-04 0.83 14.22
4 9l 2] 2364] 21.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
4 14 5| 2477 — 22.1] 1.38E-03 1339] 2.12E-04 206| 3.42E-04 0.83 0.00 16.27
I 26l 23 2783 235| 1.38E-03 1330] 2126-04]  2.06] 3.42E-04 0.83 0.00 16.27
B 26] 24 2784 34.5| 3.16E-03 30.65 4.83E-04 1.17 31.82
4 27 K 2785 21.799999] 1.38£-03 13.39 3.42E-04 0.83 14.22
4 271 18] 2802 22| 1.38E-03 13.39 3.42E-04 0.83 14.22
N 27 19[ 2803 25.209999| 2.57E-03 24.93 1.94E-04 0.47 25.40
4 27\ 20 2804 "~ 23] 1.38E-03 13.39 3.42E-04 0.83 14.22
4 27 21 2805 20.700001] 1.38€-03 13.39 3.42E-04 0.83 "14.22
4 28| 13] 2821 — - 20] 1.38E-03 13.39 3.42E-04 0.83 14.22
EiN 20 17| 2921 21.799999] 1.38E-03 13.39] 2.12E-04 2.06] 3.42E-04 0.83 0.00 16.27
DN 37 14 2942 22.209999| 1.38E-03 13.39 3.42E-04 0.83 14.22
5 3 15 2943 21.9] 1.38E-03 13.39 3.42E-04 0.83 14.22
El 3 16 2944 22.1] 1.38E-03 13.39 3.42E-04 0.83 14.22
5| 12 22 3166 26| 2.57E-03 24.93] 4.90E-04 4.75] 1.94E-04 0.47 0.00 3015
5| 12 23 3167 23.200001] 1.38E-03 13.39 3.42E-04 0.83 1422
”w : 12 24 3168 23.4] 138E-03] _ 13.39 3.42E-04 0.83 14.22
B “w 2 3170 20.4] 1.38£-03 13.39 3.42E-04 0.83 14.22
: E u. 3171 22.200001} 1.38E-03 13.39 3.42E-04 0.83 14.22
e 13 15 3183 20 1.38E-03 13.39 3.42E-04 0.83 14.22]
s 13 _16] 3184 21.299999| 1.38E-03 13.39 3.42E-04 0.83] 14.22
o il .: 3185 23.1] 1.38E-03 13.39 3.42E-04 0.83 14.22
CE il 21 3189 23.1] 1.38E-03 13.39 3.42E-04 0.83 14.22
> 12 wm MS 21.700001] 1.38E-03 13.39 3.42E-04 0.83 14.22
2 - -3 08 20.299999] 1.38E-03 13.39] 2.12E-04 2.06| 3.42E-04 0.83 0.00] 1627
E 1 3209 21.700001] 1.38E-03 13.39 3.42E-04 0.83 14.22
: 4 “w ww“m wmm.w wwwmww 24.93 1.94E-04 0.47 25.40
= - - 7 269 2576 24.93 1.94E-04 0.47 25.40
. _ 4] 1.38E-03 13.39 3.42€-04 0.83 14.22
5 26[ 20 3500 22.6] 1.38E-03 13.39] 2,12E-04 2.06] 3.42E-04 0.83 0.00 16.27
5 26[ 21 3s01] © 23.299999| 1.38E-03 13.39 3.42E-04 0.83 14.22
5 26] 22 3502 20.4] 1.38E-03 13.39 | 3.42E-04 0.83 14.22
6 2l 21 3669 22200001 1.38E-03 13.30( 2.12E-04 206]| 3.42E04 0.83 0.00 16.27
6 16 14 3998 209| 1.38E-03 13.39] 2.12E-04 2.06] 3.42E-04 0.83 0.00 16.27
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Table A.15 - Polygon 18 - CCHD Station pv

6 21 13 47 214] 1.38E-03] __ 13.30] 2.12E-04]  2.08 u.ﬁmwu w.ww A u.% “Mww
6 25[ 185 4215 204 1.38E-03] _ 13.39] 2.12E04]  2.06| 3.42E . .00}
= . . 3.42E-04 0.83 14.22
6 25 16 4216 21.1] 1.366-03] _ 13.39 o
= 25 20 4220] 21.9] 1.38E-03] __ 13.39 | 342604 083 1A
7 3] 14] 4406 20| 1.386-03] 1339 2.12E-04]  206| 342E-04] = 083 ooo| 1627
7 15 21 4701 24| 1.386-03] 1339 2.12E04]  206| 342€-04] 083 o 1627
7 27 15 4963  20.799999] 1.38E-03| _ 13.39] 2.126:04|  2.06[ 3.42E-04] 083 0.00 .
8 30 14 5798] 20| 1.38E-03] __ 13.39] 2.12€-04]  2.06| 3.42E-04] 083 0.00] 1627
10 16 1] 6923]  20.200001] 1.38E-03] _ 1339] 212E-04|  2.06] 342E-04] 083 0.00] 1627
10 29 4 7228]  21.299999] 1.38E-03| _ 13.39] 212604  2.06] 3.42E04] 083 000[ 1627
11 "8 8 7472] 20.4] 1.38E-03] _ 13.39] 2.12E-04] _ 2.06| 3.42E-04] 083 000| 1627
11 8 9 7473 23.4] 1.36E-03] __ 13.39 3.42E04] 083 14,22
11 8 10] 7474] __ 21.799999] 1.38E-03] _ 13.39 342E-04] 083 1422
11 8] 12 7476 ' 21.299999| 1.38E-03 13.39 3.42E-04 0.83 14.22
11 8 14 7478] 22299999 1.38E-03| _ 13.39 3426-04] 083 1422
1 17 5 7685 22.4] 1.38E-03] _ 13.39] 212604 _ 206| 3.42E04] 083 0.00] 1627
1 17 6 7686 285 257E-03] _ 24.93 1.94E-04] __ 0.47 25.40
11 A7 7 7687 25.1} 2.57E-03 24.93 1.94E-04 0.47 25.40
11 17{ 8 7688 29.4] 2.57E-03 24.93 1.94E-04 047 25.40
1 17 9 7689 30| 3.16E-03] _ 30.65 483E-04] 147 31.62
1 17 10 7600 31.799999] 3.16E03| __ 30.65 483E-04] 117 31.62
11 17 11 7691 29.5| 2.57E-03] 24.93 1.94E-04 047 25.40
1 17 12 7692] __ 23.200001] 1.38E-03] __ 13.39 342E-04] 083 14,22
11 17 13 7693 22| 1.38E-03 13.39 3.42E-04] 0.83 14.22
12 A 6 8022 21.799999( 1.38E-03 13.39] 2.12E-04 2.08] 3.42E-04 0.83 0.00 16.27
12 -2 - 23 8063 21.1] 1.38E-03 13.39 3.42E-04 0.83 14.22
12 _ 2l 24| 8064 25.9] 2.57E-03 24.93 1.94E-04 0.47 ~25.40
12 3 1 8065 25.200001] 2.57E-03 24.93 1.94E-04 0.47 25.40
12 3 9 8073 22.200001} 1.38E-03 13.39 3.42E-04 0.83 14.22
“W M . “M 8077 22| 1.38E-03 13.39 3.42E-04 0.83 14.22
8078 22.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
12 3 15 8079 ) 20.6] 1.38E-03 13.39 3.42E-04 0.83 14.22
“W W Ww M“MO 27.4] 2.57E-03 24.93| 4.90E-04 4.75| 1.94E-04 0.47 0.00 30.15
2 ! 2 Emw nm.noonmow 1.38E-03] __ 13.39 342604 0.83 14.22
: 22 9] 1.3BE-03 13.39 3.42E-04 0.83 14.22
12 8 . 1 . 8185 - 31.289999! 3.16E-03 30.65 1.94E-04 0.47 31.12
12 ,m -2 . 8186| 22.200001] 1.38E-03 13.39 3.42E-04 0.83 14.22
Total

2867.08

67




Table A.16 - Polygon 16 - CCHD Station sa

SA PM-10 1999 Stable | Stable | Stable | Stable Stabilized | Stabilized | Stabilized | Stabilized
Polygon 16 vacant land area 207 |acres
Excel 5.0 . stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 165.6 165.6 . M4 414
St Stead Spike Spike | Stead Stead Spike Spike
_p 1 3 N : 4 T FHANCY 2 5 RS ; N Y A e 3 ?m‘; Y 2
1 21 12 492 22799999 1.38E-03 0.23| 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
1 21 13 493 21.200001| 1.38£-03 0.23 3.42E-04 0.01 0.24
1 21 14 494 21.6] 1.38E-03 0.23 3.42E-04 0.01 0.24
1 21 15 495 22200001 1.38€-03 0.23 3.42E-04 0.01 0.24
1 21 16 496 20.209999 1.38E-03|  0.23 3.426-04 0.01 0.24
2 10 9 969 21] 1.38E-03 0.23] 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
2 10 10 970) 221] 1.38E-03 0.23 3.42E-04 0.0 0.24
2 10 1 971 221} 1.38€£-03 0.23 3.42E-04 0.01 0.24
2 10 12 972 21.4] 1.386-03 0.23 3.42E-04 0.0 0.24
2 10 13 973 21.799999] 1.38E-03 0.23 3 42E-04 0.01 . 0.24
2 10 14 974 20.9] 1.38E-03 0.23 3.42E-04 0.01 0.24
2 10 15 975 20.700001| 1.38E-03 0.23 3.42E-04 0.01 0.24
2 25 12 1332 20.299999 1.38E-03 0.23] 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
w ww 13 1333 21.700001] 1.38E-03 0.23 3.42E-04 0.01 0.24
2 14 1334 215 1.38E-03 0.23 3.42E-04 0.01 0.24
2 ww. 15 1335 22.299999] 1.38E-03] 0.23 3,42E-04 0.01 024l B
2 L “m 2149 20.700001] 1.38€-03 0.23] 2.12E-04 .0.04] 3.42E-04 0.01 0.00 0.28
2 2 dm 2150 23.6] 1.38E-03 0.23 3.42E-04 o.n 0.24
2 2 2151 23.200001] 1.38E-03 0.23 3.42E-04 0.01 0.24
2 2 aw 2152 29.6| 2.57E-03 0.43 1.94E-04 0.01 0.43
2 2 _n A 2153 26.200001] 2.57£-03 0.43 1.94E-04 0.01 0.43
> = 21 3501 20| 1.38E-03 03] 2.126-04] - 0.04] 3.42E-04 0.01 0.00 0.28
> 2 2 3502 21.5{ 1.38E-03 0.23 3.42E-04 0.01 0.24
L C : MWMM 20.6] 1.38E-03 0.23| 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
- : = 224 22| 1.38E-03 0.23] 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
12 ! 14 20.9( 1.38E-03 0.23[ 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
1 ! , 8031 20.700001] 1.38E-03 0.23 3.42E-04 0.01 0.24
12 2 1 womm 21.6] 1.38€-03 0.23| 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.2
e : ! 067 20.1] 1.386-03 0.23 3.42E-04 0.01 0.24
B 2 8072 21.299999] 1.38E-03 0.23 3.42E-04 0.01 024
B 3 9 8073 _ 216] 13803 023 3.42E-04 0.01 0.24
12 : 10 8074 21.200001] 1.38E-03 0.23 3.42E-04 0.01 0.24
12 d 20 8180 24.799999] 1.38E-03 0.23] 2.12E-04 0.04] 3.42E-04 0.01 0.00 0.28
12 21 8181 20[ 1.38E-03 0.23 3.42E-04 0.01 0.24
7 22 8182 22.4] 1.38E-03 0.23 3.42E-04 0.01 0.24
Total
923




Table A.17 - Polygon 3 - CCHD Station sl

SL PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized ) Stabilized Stabilized
Polygon 3 vacant land area 1315]acres . .
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 1052 1052 263| 263
Stead Stea Spike Spike S Stead Spike Spike

3 31 13 2149 20.799999| 1.38E-03 1.45) 2.12E-04 0.22{ 3.42E-04 0.09 0.00 1.76

3 31 16 - 2152 23.700001] 1.38E-03 1.45 3.42E-04 0.09 1.54

3 31 17 2153 21.6] 1.38E-03 1.45 3.42E-04 . 0.09 1.54

6 3 5 3677 21.1] 1.38E-03 1.45| 2.12E-04 0.22| 3.42E-04 - 0.09 0.00 1.76

12 7 20! 8180 20.1] 1.38E-03 1.45] 2.12E-04 0.22] 3.42E-04 0.09 0.00 1.76

Total ! m wm

69




Table A.18 - Polygon 13 - CCHD Station wj

wWJ PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized Stabilized | Stabilized
Polygon 13 vacant land area 16522.5acres
Excel 5.0 stable fraction 0.8 fraction 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 1218 1218 304.5 304.5
Stea Stead Spike Spike Stea Stead Spike Spike
1 21 12 492 20.799999| 1.38E-03] 1.68] 2.12E-04 0.26| 3.42E-04 0.10 0.00 2.04
2 9 16 952 20.799999] 1.38E-03 1.68] 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
2 21 14 . 1238 20.200001| 1.38E-03 1.68] 2.126€-04 0.26] 3.42E-04 0.10 0.00 2.04
2 25 1 1331 20.9| 1.38E-03 1.68| 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
2, 25| 12] 1332 29700001} 2.57E-03 3.13 1.94E-04 0.06 3.18
2 25 A 13| 1333 25.799999| 2.57E-03 3.13 ) 1.94E-04 0.06 3.9
3 9 13 1621 23.799999] 1.38E-03 1.68{ 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
3 9 14 1622 23.200001] 1.38E-03 1.68 3.42E-04 0.10 1.78
3 20 15 1887 20.700001] 1.3BE-03 1.68] 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
3 31 10 2146 21.5| 1.38E-03| 1.68| 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
3 3 14 2150 21.5] 1.38E-03 1.68 3.42E-04 0.10 1.78
3 31 16 2152 21.5] 1.38E-03 1.68 3.42E-04 0.10 1.78
3 31 17 2153 22| 1.38E-03 1.68 3.42E-04 0.10 1.78
“ W :.w 10 6922 20.299999] 1.38E-03 1.68] 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
= - N“u Momw 20.299999| 1.38E-03 1.68] 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
2 z = m“ ww 21 .noonoS 1.38E-03 1.68] 2.12E-04 0.26]| 3.42E-04 0.10 0.00 2.04 m
- 2 2 1.5 1.38E-03 1.68 3.42E-04 0.10 ’ 1.78
3 2 8182 22| 1.38E-03 1.68 3.42E-04 0.10 1.78
5 5 1 8185 20| 1.38E-03 1.68 3.42E-04 0.10 1.78
13 8509 20.9] 1.3BE-03 1.68{ 2.12E-04 0.26] 3.42E-04 0.10 0.00 2.04
Total
41.35




. , Table A.19 - Polygon 2 - CCHD Station ww

WW PM-10 1999 Stable Stable Stable Stable | Stabilized | Stabilized | Stabilized | Stabilized
Polygon 2 vacant land area 1574)acres
Excel 5.0 stable fraction 0.8 fraction j 0.8 0.8 0.2 0.2
unstable fraction 0.2 Area (acres) 1259.2 1259.2 314.8 314.8
& Month e ooty Rt | tonsts
1 . , 1.74] 2.12E-04 0.27| 3.42E-04 0.1 0.00 2.11
1 26 11 611 - 20.9] 1.38E-03 1.74] 2.12E-04 0.27| 3.42E-04 0.11 0.00 2.11
2, 9 23 959 21.299999| 1.38E-03 1.74| 2.12E-04 0.27| 3.42E-04 0.11 0.00 2.11
2 25 15 1335 21.6] 1.38E-03 1.74| 2.12E-04] 0.27| 3.42E-04 0.11 0.00 2.1
3 9 14| 1622 21} 1.38E-03 1.74| 2.12E-04 0.27| 3.42E-04 0.11 0.00 2.11
3 20 14| 1886 21| 1.38E-03 1.74] 2.12E-04 0.27] 3.42E-04 0.11 0.00 2.11
3 30 13 2125 21.1] 1.38E-03 1.74] 2.12E-04 0.27| 3.42E-04 0.11 0.00 2.41
3 30 14 2126 20.1] 1.38E-03 1.74 3.42E-04 0.11 1.85
3 31 14 2150 21.1] 1.38E-03 1.74 3.42E-04 0.11 1.85
3 31 15 2151 . 2461 1.38E-03 1.74 3.42E-04 0.11 1.85
3 31 16! 2152 20.9} 1.38E-03 1.74 3.42E-04 0.11 1.85
3 31 17 2153 21.4{ 1.38E-03 1.74 3.42E-04 0.11 v 1.85
4 5 13| 2269 21.299999| 1.38E-03 1.74f 2.12E-04 0.27] 3.42E-04 0.11 0.00 2.11
M 5 14| 2270 21.9] 1.38E-03 1.74 3.42E-04 0.11 1.85
2 w 17 2273 20.799999| 1.38E-03 1.74 3.42E-04 0.11 ' 1.85
3 2 18| 2274 20.799999{ 1.38E-03 1.74 3.42E-04 0.11 1.85 17...
2 2 WW 2351 21.6] 1.38E-03 1.74] 2.12E-04 0.27] 3.42E-04 0.11 0.00 2.11
2352 21| 1.38E-03 1.74 3.42E-04 0.1 1.85
Total
35.62




Figure 6 — Las Vegas Valley Thiessen polygons within BLM land &mvomm__uo::nné
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Executive Summary

This final report addresses in detail several subject areas specifically
requested by the client, Clark County Comprehensive Planning, as essential
for proper documentation of the Valley-wide PM-10 vacant land estimate that
is part of the Clark County”s PM-10 State Implementation Plan (SIP)
submission to US EPA. It is understood that this report, will be an Appendix
in the SIP.

L

II.

II1.

The methodology used for developing the estimate of 151,189 acres of
vacant land within the BLM Land Disposal Boundary is discussed.
The acreage is generated by processing a database comprised of Clark
County Assessor’s information, dated 11/29/99, about vacant land
parcels larger than % acre that have a zero integer value for land use
codes. The Assessor’s database shows 148,575 acres vacant within the
Land Disposal Boundary. The process of assigning the land to
Thiessen polygons and dividing shared grid cells among polygons
introduces a +2,624 acre (+1.8% ) error into the vacant land estimate
when it is ready to be used for PM-10 valley wide estimate.

The rationale for selection of a 20 mph minimum wind-speed for
initiation of a Valley-wide PM-10 erosion event is described and
explained. The 20 mph threshold corresponds to the 10t percentile
PM-10 threshold as determined from the 1995 UNLV wind tunnel field
study database. Use of a 20 mph threshold is conservative, producing
high estimates of PM-10 emissions, in that only a small percentage of
Valley sites are likely to be eroding PM-10 at that velocity. The 50tk
%ile velocity is about 27 mph.

PM-10 emissions factors, corrected for the presence of initial spikes of
loose PM-10, are presented for unstable lands, stable lands, stabilized
lands (with suppressant freshly applied — not torn up), and stabilized
lands with degraded suppressant (torn up). Emission factor values for
unstable and stable lands are similar to those reported in the February
22, 2000 Draft report. Stabilized land emission factors have been
revised to incorporate the effects of initial PM-10 spikes since the
March 28 Draft report. This revision has a very small effect on the
valley-wide emissions of PM-10 from a mixture of stable and stabilized
(formerly unstable, but now treated with suppressant) lands.

Field survey data are presented demonstrating the feasibility of
classifying vacant parcels as stable or unstable, based on the proposed
Clark County rule 41. UNLYV visited 69 sites, mostly in the south and
west parts of the Valley, and found that 63 of 69 visited sites would be
rated as “stable” under the proposed rule. If additional site visits to



the north and east of the Valley were made, it is anticipated that the
relative number of unstable sites would increase. UNLYV developed a
flow-chart to ease application of the rule in the field, and proposed an
improvement to the rule procedure for measuring rock cover by
collecting with a dust pan, then squaring up in a single layer in a cake
pan and measuring the squared area.

V. UNLYV analyzed 54 aerial orthophotos to determine standing shrub-
sized vegetative densities on vacant lands. The arithmetic mean
vegetative density was 9.7%, geometric mean 4.6%. If these observed
densities were to hold for larger areas, it appears that, in general,
there is insufficient standing shrub-sized vegetation on most desert
lands to attenuate wind stress and reduce wind erosion.

Keywords: PM-10, wind erosion, emissions factors, Valley-wide, dust
suppressants, GIS, Clark County
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I. Methodology For Computing The Number Of Acres Of Vacant Land
Used In The Valley-Wide Estimate Of Wind-Eroded PM-10 Emissions.

1
i
i
i
|
|
i
1
i
1 ;
1
1
i
i
|
i
|
i
i

A. Vacant land estimates in each township, range and section were obtained
by the following method (Khater, personal communication, Sept 2000)

1. The Clark County Assessor’s database, effective date, November

1999 was used to develop information about the number of acres of

vacant land in each township, range and section.

2. Queries were run on the database for parcels with any non-zero

land use code. Land use codes are assigned integer values. For

non-zero land use codes, the entire parcel corresponding to a non-
zero code was assumed to be developed, or not vacant.

3. A zero value in the land-use code indicates that the assessor is not

aware of any development on the parcel, and the parcel was

classified as vacant.

4. This methodology of 1and use classification introduces some
inaccuracies into vacant land estimates. For example, a non-zero
code could be assigned to a 2.5-acre residential parcel. However, the
parcel could have 0.5 acres that have been developed (with house,
driveway and yard) and the remaining 2.0 acres would be
undeveloped (vacant). The assessor’s database will only change for
this parcel if it is subdivided and sold.

. For a particular township, range and section, the total number of
acres of parcels with non-zero land use codes was determined, and
subtracted from the total area of the section to develop an estimate
of the number of acres of vacant land in that section.

6. On November 29, 1999, UNLYV obtained from Clark County

Comprehensive Planning (via Rodney Langston), the output from a

query to this database to produce a summary of the vacant land

areas within the Bureau of Land Management (BLM) Land

Disposal Boundary. The query produced a file containing records

comprised of the following fields: township, range, section, and

vacant land area (acres). The total vacant land area within the

Land Disposal Boundary identified by this query was 148,575

acres. A listing of all grid cells identified by this query is displayed

in Table B-1 in the Appendix.

B. Locations of Clark County Health District (CCHD) Air Quality Division
(AQD) monitoring stations were converted to UTM coordinates and
overlaid on a Clark County grid comprised of the sections within the BLM °
Land Disposal Boundary (Figure 1).

C. An ARCInfo® macro was written to create a set of Thiessen polygons
using the CCHD AQD monitoring station locations as the origins.
Straight lines were drawn to connect monitoring station locations.
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Perpendicular bisectors were then drawn outward from the lines
connecting the monitoring stations. The lines were extended until they
intersected another perpendicular bisector, then stopped. These
perpendicular bisectors comprise the boundaries of the Thiessen polygons.
Bisectors that extended to the BLM boundary stop at the BLM boundary.
These Thiessen polygons became a layer in the ARCInfo® Geographic
Information Systems (GIS) database.

D. A database query was developed and run to find all grid cells (sections)
touched or contained by each Thiessen polygon. The total vacant land
area associated with each Thiessen polygon was then computed by
summing the vacant land areas for all grid cells touched by or contained
within each Thiessen polygon. -

E. The method described in step D leads to vacant land areas in grid cells
straddling a Thiessen polygon boundary being counted on each side of the
boundary. As a result of this “double-counting,” vacant land areas
associated with each polygon would be overestimated if the “double-
counting” were not corrected. Because of the duplication of grid cells, total
vacant land area associated with the Thiessen polygons, prior to
correction, was 183,345 acres. A listing of all grid cells associated with
each polygon is contained in Table B-2 in the Appendix.

F. The following technique was developed to correct the double-counting
error.

1. A Microsoft Access97® database was developed by UNLV’s Srinivas
Pulugurtha that labeled each township, range and section with a
unique record identifier.

2. After assignment of grid cells to the Thiessen polygons, and entry of
this information into the database. A query was run to find all
records that contained duplicates of the unique identifier. Duplicate
records indicated grid cells that were associated with more than
one polygon.

3. It was assumed that all duplicate grid cells associated with each
polygon, were, on average, half in the polygon, and half out of the
polygon. Vacant land areas for duplicated cells associated with each
polygon were summed, divided by two and subtracted from the
original total vacant area computed for the polygon to obtain a
corrected vacant land area estimate. A hypothetical example might
clarify this technique.

G. Hypothetical example, with rounded numbers:
1. Thiessen Polygons A and B are generated from the ARCInfo macro.
All grid cells touched by or contained in Polygon A have a total of
5,000 acres of vacant land. All grid cells touched by or contained in

3




Polygon B, which is adjacent to Polygon A, have a total of 8,000
acres of vacant land.

2. Afind duplicates query shows that there are 10 grid cells
“associated with the polygon that are duplicated (associated with
other polygons). The 10 grid cells have a total of 500 acres of vacant

land.

3. Itis assumed that these bordering grid cells lie half in Polygon A
and half in other polygons. So, the 500 acre total is divided by 2,
and subtracted from the total for A. Polygon A’s corrected vacant
land area is then 5000 - 250 = 4750 acres. 4

H. This correction process is repeated for all polygons that have duplicated
grid cells.

I. Corrected vacant land areas for were summed over all Thiessen polygons
to generate the total area of vacant land to be used in computing the
Valley-wide estimate. The total value, after correction, generated for use
in the vacant land PM-10 calculations is 151,189 acres. A tabular
summary of the corrected land areas for each polygon is shown in Table 1.
A listing of duplicated grid cells for each polygon may be found in Table
B-3 in the Appendix.

. This total area, because of a correction process that assumes half the area
in each polygon, is 2,624 acres (1.8%) higher than the raw area data
provided by Clark County from the Assessor’s database.

K. Summary discussion of Sources of Error in determination of the number
of acres of vacant land

1. Development of vacant land estimates in each section from Clark
County Assessor’s land use codes. As previously discussed, this
technique tends to over-estimate the number of acres of developed land
at parcel scale, because it does not have information about the amount
of development within each parcel. As a result, it tends to
underestimate the number of acres of vacant land in each section.

2. Development of number of acres of vacant land in each polygon. Error
is introduced in the assumption that all grid cells straddling a polygon
boundary are equally shared between the two adjacent polygons. This
assumption may be approximately correct for large polygons
containing lots of cells, but may be less accurate for polygons that
contain only a few grid cells. The outcome of processing the grid cell
data in this manner to prepare it for use in the PM-10 emissions
estimate, introduced a 1.8% overestimate of in the number acres of
vacant land used in the PM-10 vacant land emissions estimates.

1
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I1. Determination of minimum wind velocity for erosion of PM-10
from vacant land surfaces

A. Wind Tunnel Data source. UNLV used data from the 1995 Wind tunnel
field survey in the Las Vegas Valley to compute aerodynamic roughness
heights, and velocities for initiation of PM-10 erosion. Wind tunnel flow
velocity was gradually increased, and the centerline pitot tube pressure drop
was recorded when the TSI Dust-Trak first measured a “spike” in PM-10
concentration exceeding 1 mg/m3 in the wind tunnel. Using site photos from
UNLV’s 1995 field data book, the field sites were reclassified as “stable” or
“anstable” by UNLYV according to criteria in the proposed Maricopa County /
Clark County rules. Evidence of crusting, presence of flat vegetation and
sizes of sheltering elements in the photographs were used to estimate
stability of the photographed 1995 sites. In 1995, the sites had been
subjectively classified as disturbed or undisturbed on the basis of evidence of
human activity (debris, tire tracks, broken crust) at the field sites.

B. Wind tunnel data processing. The centerline pitot tube pressure drops
corresponding to the initial PM-10 spike were converted to tunnel centerline
(7.5-cm height) spike velocities. The aerodynamic roughness, determined
from a series of velocity profile measurements over the soil surface, was used
with the 7.5 cm data to extrapolate the spike velocities to a height of 10
meters, the global standard for measurement of wind speeds. Statistical
analyses were performed on the extrapolated 10-meter spike velocities to
determine a value that could be used for initiation of Valley-wide PM-10
erosion.

C. Results. Table 2 presents a statistical summary of the disturbed (unstable)
and undisturbed (stable) 1995 wind tunnel datasets. Geometric mean 10
meter PM-10 spike velocity was 26.4 mph for the unstable sites, and 27.0
mph for stable sites. The 10t percentile interpolated value for unstable sites
was 19.9 mph. The 10t percentile interpolated value for stable sites was
20.4 mph. Figure 2 (29 sites) shows a rapid jump from 10t %ile to 28th %ile
between 22 and 24 mph for unstable (disturbed) sites. Figure 3 (56 sites)
shows a smooth increase from 10th %ile at 20 mph, to 14th %ile at 22 mph to
21st %ile at 24 mph for stable lands.

D. Discussion. The author (James) used a 20 mph threshold for unstable,
stable in the Feb 22 and March 28 computations of Valley-wide PM-10
vacant land estimates. This is “conservative”, in that we assume the whole
valley starts to emit PM-10 at 20 mph, when in fact, only 10% of the sites
may be emitting PM-10 at that velocity. As a result, a 20 mph threshold
tends to overestimate the amount of emitted PM-10. Effects of rain on windy
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days were neglected in these reports. As a result, the Feb 22 and March 28
estimates were likely too high.

Uniform use of wind speeds 25 mph or higher in computing Valley-wide
estimates would give disproportionate weight to stable land emissions,
because, winds 25 mph or higher generate emissions from 100% - 25% = 75%
of stable, undisturbed land sites (Figure 3), but only 100 - 35 = 65% of
unstable land sites (Figure 2). A lower wind speed threshold is needed for
unstable sites. Winds 20 mph or higher for unstable lands would generate
emissions from 100 - 10 = 90% of unstable sites. Windy days with rain
should be excluded from PM-10 Valley-wide emissions estimates, as wet soil
does not emit PM-10, and PM-10 emitted just before a rain would be rapidly
rained out of the atmosphere.

The amount of land area that could be associated with the potential to emit
in the 20-22, 22-24, 24-26 mph speed ranges is currently unknown. It might
be possible to correlate UNLV wind tunnel data to US Natural Resource
Conservation Service soil classification and wind erosion databases, but that
effort was beyond the scope of this project.

E. Wind data source. 1999 Hourly average wind observations from 18 Clark
County monitoring stations (Table A.1.1 — Figure Al) were used in the
computation of Valley-wide estimates. Wind-speeds for a particular station
(for example Lone Mountain, LO, Polygon 17) were assumed to be valid over
the entire polygon. This approach introduces error into the PM-10 estimate,
as varying terrain and the presence of sheltering urban infrastructure in at
least part of each polygon will contribute to variation of wind speeds within
each polygon.

F. Wind data processing. ASCII wind data files containing hourly average
wind speeds for 18 CCHD monitoring stations were obtained by UNLV
February 2000 and imported into a MS Access97 database. The database was
queried to develop new computer files containing records corresponding only
to sustained hourly wind speeds greater than or equal to 20 mph. These
records were used to compute hour-by hour PM10 emissions for each
Thiessen polygon corresponding to a CCHD monitoring station.

The database was also queried for missing records to determine the
%availability of CCHD monitoring stations during 1999.

A summary of results is shown in Table 3. The table shows that the CCHD
stations had, on average, 95.2% of the year’s wind hours recorded. Two
stations, Green Valley (GV) and Winterwood (WW) had much lower than
average availability. The 70% availability of Winterwood does not introduce
significant error because it is associated with a small polygon. The 83%

10
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availability of Green Valley does introduce some error into the calculation, as
Green Valley is associated with the third largest Thiessen polygon (26,021
acres). The effect of the omission is to reduce the magnitude of estimated
PM-10 eroded from vacant lands.

Table 4 shows that the Green Valley station is missing records for four of the
Valley-wide 1999 wind events exceeding 20 mph, February 25, March 30,
March 31, and December 7. Inclusion of these records would lead to an
increase the amount of estimated PM-10 in both the design day estimate
(probably by about 50-100 tons, 10-20% of total)) and the 1999 des1gn year
estimate, (perhaps by 500-1000 tons, 3-5% of total).

Table 3 shows that selection of a 20 mph threshold for initiation of PM-10
yields 694 total erosive hours, about 0.8% of the 157,680 total hours of record
for all 18 Valley monitoring stations. If a 15-mph threshold was used, then
4,081 erosive hours would contribute to PM-10 erosion, about 3.2% of the
total hours of record for the Valley stations. At the two windiest sites in the
network, Palo Verde (PV), recorded 1.8% of its wind hours over 20 mph, and
Lone Mountain (LO) recorded 1.1% of its wind hours over 20 mph.

In conclusion, winds exceeding a 20 mph threshold for PM-10 erosion
occurred 0.8% of the time in 1999, and engage 10% or more of the 1995 wind
tunnel sites in the emission of PM-10.

III. Final Version of PM-10 Emission Factors

The February 22, 2000 draft report presented emissions factors for unstable
desert lands and stable desert lands, corrected for the presence of “spikes” in
the data during the initial one to two minutes of wind erosion. The draft
contained computed Valley-wide 1999 Design Year and February 25, 1999
design day Valley-wide emissions for varying ratios of stable and unstable
vacant lands. The emissions factors were computed from 1995 UNLV wind
tunnel data collected over the entire Las Vegas Valley.

The March 28, 2000 Draft report presented additional emissions factors for
lands stabilized with commercial dust suppressants, not corrected for spikes.
The emissions factors came from Phase II of the 1998-1999 UNLYV wind
tunnel study of the comparative performance of different commercial dust
suppressants. Tests of the dust suppressants were performed on treated land
on the east side of the Las Vegas Valley, a location where uncrusted,
untreated soil was an extremely high dust emitter.

In this report, final emissions factors are presented in six categories:

13
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Table A — Unstable vacant lands — spike corrected. Emissions factors are the
same as in the February 22, 2000 report

Table B — Stable vacant lands — spike corrected. Emissions factors are the
same as in the February 22, 2000 report

Table C — Phase II treated sites — not spike corrected and not torn up by
truck tire. Emissions factors are the same as in the March 28, 2000 report.

Table D - Phase II treated sites — spike corrected and not torn up by truck
tire. These are new emissions factors, not previously presented, and should
be used when estimating initial benefits of satisfactory application of dust
suppressants

Table E — Phase II treated sites — not spike corrected, and torn up by truck
tire. These factors are presented only for comparison to Table F, to
demonstrate the need for using spike corrected data, and should not be used
in computing Valley-wide estimates.

Table F — Phase II treated sites- spike corrected and torn up by truck tire.
These factors are presented for use when estimating end of design life
benefits for dust suppressants after they have experienced some mechanical
degradation.

Tabulated data are presented as geometric means +/- one standard deviation
to illustrate the large degree of variability in the wind tunnel data and also
the asymmetric nature of the wind tunnel data sets. Emissions factors for
stable and unstable desert lands are presented as averages across all soil
groups, and hence, have large uncertainties in each wind-speed range.

Spike correction is defined as correction of the undue influence of the “spike”
in PM-10 emissions that is usually observed by the TSI Dust Trak monitor in
the first one to two minutes of a wind tunnel run. If not corrected,
extrapolation of the observed PM-10 mass in a 10-minute run to an hourly
average PM-10 flux estimate would overestimate an hourly average PM-10
emissions factor.

A typical spike is shown in Figure 4 for a 10-minute computer run. The spike
is removed from the 10-minute data by computer processing. The spike-
removed data are converted to a 60-minute steady state value
(ton/acre/hour). The spike data are converted to ton/acre and added only to
the first hour of any erosive wind event. It is assumed that the PM-10
reservoir takes a minimum of 1 day to renew, so spikes are incorporated into
PM-10 emissions estimates only for the first hour of wind events whose
onsets that are separated by more than 24 hours.

17




1INNOD V.1vad Mvd — Xnj4—

009 . 00S ooV 00¢ 00¢ © 001 0
O.o ! I { 1 l — O-o

HEAY

T¢0

H

- €0
LAY
T90

18

IS1 - sw/bw

T 90

A e CGREEEEEEEEED R GREREEEEEEETEEESEEEEE & A

xXnj4 psjelbolu] - cw/bHw

0°09) -~ m ............................................. 80

008} £ RS E 160

0°00¢ . 0l

(z# 1S31) 6L:Al 86/LL/2L -dn uloy |06

SPLOJYD WnisaUBE Yiim pejes) 8oeUNs — Un [ouun) puim einuiw gL ul axids Jo sjdwexg ¥ ainbiy




19

95 89 sun jejoy
6699
6'99-09
6°65-99
! I VIN €0-30€1 VIN VIN £0-369'€ VIN 6'v5-0S
S L 20-32¥'1 €0-305 ¥ €0-3¢¥'L 20-322'S €0-324°L $0-311°6 6'6¥S¥
8 6 20-3.2'} €0-3SV'E ¥0-30V°6 20-31¥'S 20-3¢1°} £0-3.€°2 [(Tials
Li 6l 20-31€°¢ £0-308°€ ¥0-3/€'¥ 20-3¥5'G €0-350°L #0-396'8 6'6£-9¢
€l ! £0-328°G €0-3i¥'L ¥0-3EY'€ 20-39/°1 £0-329°% €0-312°) 6'6-0¢
M Zi 20-3s¢€°} £0-3¢6°1 #0-308'2 Z0-38¥'€ £€0-30%°9 £0-384°1 6'62-5C
¥ ¥ £0-328°S #0-391°8 $0-3¥1°L z0-3122 €0-312°S €0-3€Z°1 6'42-02
3 € €0-3€¢'9 ¥0-359'6 y0-3L¥'L 20-3€9°1 €0-356'¥ €0-306°} 6'6L-51
VIN VIN V/N VIN VIN VIN 6'¥1-0L
suny suny (a1oe/U0}) (a10e/u03) (a12e/1103) (ay/@ioe/03) (1y/a1oe/u0Y) (4yra1de/uo})
ajids Jo | xny jo A3Q ‘PIS L+ A9Q 'S }- A9Q "PIS L+ A3Q 'MS |- (ydws)
JoquInN 0¥_nm ueaul E8mv vv_am ueaul :..80 e_am :wo..: Eowmv X-_u :ﬁﬂE 5000

.Lﬂ‘bﬁ n\V;.v 5 0 ¥ ,1,\ T SR e /. T
.n._v__n_w 40 m._bmu_u_w ¥O04 Q3LO3UY0D  sems a.nﬂw::
(sBesane uay suns fenpipul wins) g poyleiy - S1INSIH ALY INWND vejqelL




o
o3

€9l 691 sunl jejo3
6'69-S9
L4 ¥ <0-300°') £0-3€0°¥ £0-329°'1 €0-39.°¢ €0-399'} £0-366'6 6'¥9-09
4 cl £0-36C°2 £0-32¢°¢ €0-316°1 c0-361°¢ <0-369°L €0-3€0°6 6°65-99
[44 (44 £0-38¥'G £0-385°C £0-3i¢}) 20-320°C 20-301°} €0-3¥6°S 6'vS-0S
6C 0t €0-360°S £0-302°¢C ¥0-3.6°6 20-306°} €0-38G°L £€0-320°¢ 6'6¥-St
€e 143 £0-3ES'Y £0-302°1 ¥0-30¥'9 20-389°L €0-326°S €0-380°C S'vr-ov
yx4 8¢C £0-310°€ ¥0-3¥C6 ¥0-3¥8'¢C €0-3€L'6 £0-366'C ¥0-3L1L°6 6°6£-5¢
[44 €C £0-3¥1°¢ ¥0-388°G ¥0-329°1 20-382°1 £0-391°¢ y0-318° L 6'v£-08
0l [4 €0-386°1 ¥0-306'% ¥0-325°} €0-300°2 £0-316°¢C ¥0-39v°6 6°62-S¢C
€ L4 £0-388°1 ¥0-3C1'C G0-36£°C €0-320'9 £0-38¢'1 v0-391°¢ 6'¥2-0¢
l I VIN ¥0-300° YIN V/N £0-366'1 VIN 6’6451
6'yL-0L
suny suny (2108/U07) (asoeyuoy) (s408/U03) (ay/21oe/103) {ayaaoeyu103) (1yrasoe/uoy)
ajids jo | xnj jo A3Q'MIS L+ ASQ°MIS L AR PIS L+ A3(Q°MS |- (yduwi)
JaquinN wx_nm uesw Eowmv aids ueaul W09 ax.nm uesw Eoomu po3dS puipy

“IMIdS 40 S103443 HO4 om_Bmmmoo soyis o|qEIS.
(ebelaAE USY) SUNI [ENPIAIPU WINS) § POWRIN - SLTNSTY ALY ININND g 9iqeL




21

8. Suni [ejo3
VIN V/IN VIN VYIN VIN VIN V/IN 66969
V/N V/IN YIN VIN YIN V/N YIN 6909
VIN Y/N VIN VN VIN VIN YIN 6°6G-GS
VIN VYIN VIN V/N V/IN VIN VIN 6'$G-0S
VIN YIN YIN VIN V/IN V/N V/N 6°6v-Gb
YIN VIN YIN VIN V/N VIN Y/N 6'v-0oF
VIN V/N V/N V/IN VIN VIN VIN 6'GE-GE
VIN VIN V/N V/N V/IN VIN VIN 6'P£-0¢

02 VIN V/IN V/N #0-3G61L°2 #0-3¥6°L G0-39C°S 6'6¢-S¢C

9t VIN VIN V/N ¥0-309'6 PO-ICP'E y0-32C°1L . 6'v2-02

(44 YIN VIN V/IN ¥0-392°8 ¥0-30C°¥ ¥0-3¥L T 66161

6'71-0L
(aioe/U0O]) (aioe/U0}} [EYRETT) {aysa1oejU0}) {1yraioeiUGY) (1yreioejUu0])
suni jo ‘Ae(] "P3S L+ ‘A9 "PS L- ‘A3 'PIS L+ ‘30 PIS |- (ydw)
JaquinN oyids ueaw woao | oxids ueaw wWoeo | ayids uesw wWosH | Xn|j ueaw WOBH | XN|} UBBW WOI3H | XNjj UBBW WI0BD | peads puim
dnN NYOL LON - IS 40 §103443 J0Od d3L03HH00 LON|  Sojis pajeany
syuessaiddns pa)sa) / JoAo pabelaAe - SHO 1OV NOISSING ANV d3ZIHgv.Ls o 3lqel




0L suni |ejo)
VIN V/IN V/N VIN V/N Y/N Y/IN 6°'69-G9
V/N YIN V/IN V/N VIN Y/N V/N 6'¥9-09
VIN V/IN V/N VIN V/IN YN V/IN 6'65-SS
VIN V/N YIN V/N V/N V/N VIN 6'vS-0S
V/N V/IN YIN YIN Y/N YIN Y/N 66V S¥
VIN VIN VIN YIN V/N VIN VIN 6oy
VIN VIN YIN V/N V/IN YIN V/N 6'GE-GE
Z V/N VIN VIN VYIN VIN V/N 6'v€-0€
gl V/IN VIN VIN ¥0-36L°9 ¥0-360°L G0-3¢6'L 6°62-6C
(A Go-3ic’L 90-d6S ¥ 90-3k/.'L $0-359°€ ¥0-38¢°L G0-3rC’S 6'v2-0C
8l G0-38Y'E 90-3£0°G £0-39C°L y0-3v0°L ¥0-359°C #0-300°L 6'6L-GL
6'v1-01
Pa)o91100 ayids (o10B/UGY) (e10e/UO)) (a1oejUO0}) (1u/a10€7U0}) (1yreioe/U0)}) {ayre10€/U0))
sunl jo ‘Ao PSS L+ “A3Q "PIS |- ‘A9 PIS L+ ‘Ao MIS - {ydw)
equinN ayids ueaw: woan | ayids ueaw wodn | aKids ueaw WoaH | xnjj uesw WY | Xnjj UBBW WIOBH | XN} UBSW WOIE) | peads PUuIMm
dN NJOL LON - 9MIdS 4O S103443 ¥0d4 a3L0IHH0D|  sa)is pajess)
sjuessaiddns pajsa)} / JaA0 pabelsAe - SYO LDV NOISSIWG ANV a3ZNIgvis g ojqel

22




0tl suni jejo}
VIN VIN Y/N V/IN VYIN VIN VIN 66969
VIN Y/N V/N VIN YIN VIN VY/N 6'¥9-09
V/N V/N V/IN YIN YIN VIN V/N 6'6G-GS
V/IN VIN VIN VIN YIN VIN YIN 6'¥S-05
YIN VIN VIN V/N YIN VIN YN 6'6¥-Sb
VYIN YIN V/N VIN VIN VIN VIN 8’0y
VIN YIN YIN YN VIN V/N VIN 6'GE-SE
Z VIN VIN YIN VIN €0-3L9°¢E Y/IN 6'vVE-0¢t
o YIN V/N VIN £0-3.6°7¢ y0-3FL'8 ¥0-385°¢C 6'6¢-6C .
86 VIN VIN V/N 20-3G61°1 €0-3L1L°C ¥0-30LV 6'vZ-0C o
[#4 V/N VIN VIN c0-3e¢'S €0-36£'6 £0-369°L 661Gl
4 V/IN VIN VIN VIN €0-38L°C VIN 6'v1-0L
pa)0ailod ayids (a1oe/UO}) (atoejuoy) (a1oefu0)}) (1yer0E/U0)) {1ysai1oe/UO)) {1yra10e/U0})
suni Jo ‘A8 "PiS L+ ‘A9 "MIS - ‘A9 "MIS L+ ‘AeQ 'MIS |- (ydw)
JoquinN 2yids ueow WodD | oyids ueall Woan | ayids ueaw Woa9 [ Xnjj ueaw wWoa | Xnij ueaw Wo3n | xnjj uesw Woss) | paads PUIM
FAILMONHL AG dN NHOL - IGS 40 S103443 ¥O4 Q31035600 LON|  S9jis pajeasy
sjuessaiddns pajse) / 1oA0 pabelaAe - SYOL10OV4 NOISSIWT ONV1 a3ZI1I8Y.LS g 9jqel




0cl suni jejo}
YIN YIN VIN VIN VIN YIN YIN 66969
YIN YIN VIN VIN VIN YIN VIN 6’7909
YIN VIN VIN VIN YIN YIN VIN 6'65-6GS
VIN VIN YIN VIN VIN V/N VIN 6'¥S-0S
VIN YIN YIN VIN YIN YIN V/N 6°'6v-SY
VIN Y/IN VIN VIN VIN VIN Y/N 6'vir-ob
YIN VN YIN VIN YIN V/IN VIN 6'GE-GE
< VIN 90-389'6 VIN VIN €0-3.6°¢C VIN 6¥e-0€
o ¥0-310°L G0-3E9'L 90-396°C £0-361L°C ¥0-30.L Y ¥0-310°L 6°62-GC -
8% $0-306°€ G0-3¥9'S 90-360'6 £0-309°L ¥0-368'8 ¥0-3¥0°L 6'v2-0C o
[44 £0-30v'€ ¥0-3.9°¢C S0-30L°C 20-3L0°C £0-308'C ¥0-30C° L 661Gl
4 Y/N £0-3G0°F VIN VIN £0-3.8'L Y/N 6'¥L-0L
pajoaiiod ayids (a101/UO0Y) {a1oe/u0y) (asoeyuoy) {1yse1oe/103) (1ysa10e/U0)) {1ysei1oeU0])
suni jo "A3Q 'PIS |+ A0 'S |- 'A9Q 'PIS L+ ‘Ao "PIS - (ydw)
jsquinN oyids uesw wosn | ayids uesw woay | eids ueaw Wod9 | Xnjj uedaw WodH | XNjj uesw wWoaH | xnjy Uueaw wWoas | paads puim
FAILMONHL AG dN NHOL - MIHS 40 S103443 ¥0d4d G3L034H0D|  Ssejis pajeayy
sjuessaiddns pajse) / Jano pabelaAe - S¥010VL4 NOISSIWI ONY1d3ZIIgv.s 4 9jqel




Spike corrections are significant for stable and unstable, untreated desert
lands, and for torn up, treated desert lands. Spike corrections are not
significant for treated, not-torn up desert lands.

The following table briefly summarizes mean spike-corrected PM-10

emissions factors for all categories, without uncertainties:

Table 5. Summary of geometric mean-spike corrected PM-10 emissions

factors

Source Table A Table B Table D Table F

Wind speed Unstable  Stable Treated Treated

range (mph) land land not torn up torn up
ton/acre/hr ton/acre/hr ton/acre/hr ton/acre/hr

15-19.9 4.95x10-3 1.95x10-3 2.65x10-4 3.80x10-3

20-24.9 5.21x10-3 1.38x10-3 1.38x10-4 8.89x10-4

25-29.9 6.40x10-3 2.57x10-3 1.09x10-4 4.70x10-4

30-34.9 4.62x10-3 3.16x10-3

35-39.9 7.056x10-3 2.99x10-3

40-44.9 1.13x10-2 5.92x10-3

Emissions factors reported in Tables A and B have not changed since the
February 22, 2000 report, and should match the values used in the Dames
and Moore microinventory. Tables A and B show the sample sizes used to

compute geometric means, and also report the uncertainties of the estimates.

The following table briefly summarizes mean PM-10 emissions spikes for all
categories, without uncertainties:

Table 6. Summary of geometric mean spike factors for use in emissions

calculations

Source Table A Table B Table D Table F

Wind speed Unstable  Stable Treated Treated

range (mph) land land not torn up torn up

ton/acre ton/acre ton/acre ton/acre

15-19.9 9.65x10-4 4.00x10-4 5.03x10-6 2.67x10-4

20-24.9 8.16x10-4 2.14x10-4 4.59x10-6 5.64x10-5
. 25-29.9 1.94x10-3 4.90x10-4 1.63x10-5

30-34.9 1.41x10-3 5.88x10-4 9.68x10-6

35-39.9 3.80x10-3 9.24x10-4

40-44.9 3.45x10-3 1.70x10-3
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The effects of removing spikes from the Phase II not torn up data was small,
since the spikes themselves are of low magnitude for intact, treated surfaces
(see column entry Table D in Table 6, above).

The following table compares Phase II mean not torn-up emission factors,
again omitting uncertainties, for the not spike corrected and spike-corrected
cases.

Table 7. Not spike-corrected and spike-corrected emissions factors for not
torn up Phase II treated surfaces

Source Table C Table D

Wind speed Treated - not torn up Treated - not torn up

range (mph) not spike-corrected spike-corrected
ton/acre/hour ton/acre/hour

15-19.9 4.20x10-4 2.65x10-4

20-24.9 3.42x10-4 1.38x10-4

25-29.9 1.94x10-4 1.09x10-4

30-34.9

35-39.9

40-44.9

If standard deviations are considered, the differences between the factors in
Tables C and D are not statistically significant

Valley-wide emissions estimates for various scenarios of stabilized land,
computed and reported for Phase II not-spike corrected, not torn up emission
factors (Table C, this report) in the March 28, 2000 report, have been
recomputed for the spike-corrected emission factor data in Table D. The
results are presented in Appendix A of this report.

The results for Valley-wide PM-10 emissions from a mixture of stable and
stabilized lands using spike-corrected Phase II values differ slightly from the
results reported in March. Results are summarized in Tables 8 and 9. The
September 13, 2000 report column in Tables 8 and 9, using spike-corrected
stabilized lands should be considered the definitive estimate for stabilized
lands newly treated with dust suppressant.
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Table 8 — 1999 Annual emissions estimates using revised, Phase II spike-
corrected values for newly treated surfaces. September 13, 2000 data are in

Appendix A of this report

Ratio stable/ March 28, 2000 Sept 13, 2000

stabilized non-spike corrected spike corrected
not torn up not torn up
tons tons

70/30 12,144 11,661

80/20 ‘ 13,424 13,102

90/10 14,705 14,544

Table 9 — February 25, 1999 Design day emissions estimates using revised,
Phase II spike-corrected values for newly treated surfaces. September 13,
2000 data are in Appendix A of this report

Ratio stable/ March 28, 2000 Sept 13, 2000

stabilized non-spike corrected spike corrected
not torn up not torn up
tons tons

70/30 478 457

80/20 529 516

90/10 580 583

Effects of the degradation of stabilized surface can be modeled by using
spike-corrected emissions factors from Table D, for stabilized, not-torn up,
and from Table F, for stabilized, torn up. The effects of degradation are
shown below in Tables 10 and 11

Table 10 — 1999 Annual emissions estimates using revised, Phase II spike-
corrected values for not-torn up and for torn up surfaces

Ratio stable/ Table D Table F
stabilized spike corrected spike corrected
not torn up torn up
tons tons
70/30 11,661 13,600
80/20 13,102 14,395
90/10 14,544 15,190
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Table 11 — February 25, 1999 Design day emissions estimates using revised,
Phase II spike-corrected values for not-torn up and for torn up surfaces. Ratio

stable/ Table D Table F
stabilized spike corrected spike-corrected
not torn up torn up
tons tons
70/30 457 534
80/20 516 567
90/10 : 583 609

IV. Field surveys to assess feasibility of using methodologies
contained in the proposed Maricopa County Rule and Proposed
Clark County Rule 41 for determining susceptibility of land parcels
to wind erosion.

A. Data source. Copies of the proposed draft Maricopa County rule and the
proposed Clark County Rule 41 were obtained on September 2, 1999 from
Rodney Langston of Clark County Comprehensive Planning. The proposed
rules are principally intended to require control measures for disturbed
vacant land, and establish criteria for when a vacant land parcel requires
control measures. The proposed rules also contain procedures for
determining susceptibility of vacant lands to wind erosion. The proposed
Clark County Rule 41 is a modification of the draft Maricopa County rule,
was under consideration for adoption in Clark County.

B. Procedure development and modification. After initial field trials of the
proposed procedures in proposed Clark County rule 41, a flow chart was
developed by graduate student Sherrie Edwards to aid field crews in the
rapid testing of vacant land parcels for susceptibility to wind erosion.

The flow chart, comprised of a series of if-then statements, allowed for
efficient sampling of sites under consideration. In essence the flow chart
guides a field inspector through the following flow of tests.

1. Using a 1-foot square sampling quadrat tossed at random into the
site, perform drop ball test using a 5/8” stainless steel ball bearing
from 1-foot height, and observe effects of ball impact on soil surface.
The ball dimensions and drop height are specified in section 41.9.3.
Repeat the test three times inside the randomly cast quadrat.

a. If there is no damage to the soil crust, or no splashing of
particles from the surface in two or more of the three samples
inside the randomly-cast quadrat, the test result is classified
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as a “pass”, and that quadrat is classified as resistant to

wind erosion.

b. If there is damage to the crust (formation of a distinct
indentation), or splashing of particles from the surface, in
two or more of the three samples inside the randomly-cast
quadrat, then the result is classified as a “fail” inside that
quadrat.

c. The quadrat is then cast into the site several (a minimum of
six) more times, and the tests are repeated.

(1) If a majority of ball drop determinations in the cast .
quadrats are passes, then the parcel is classified as not
susceptible to wind erosion. No further testing need be
done if the parcel passes the ball-drop test.

(2) If a majority of ball drop determinations are “fail”, then
the parcel is potentially susceptible to wind erosion, and
testing proceeds to the next stage.

2. A 100 foot string count is conducted at the site to measure the
frequency distribution of flat vegetation, debris and rocks larger
than 1 centimeter in diameter (all classified as non-erodible
elements). Note that the procedure described in the draft Maricopa
County rule specifies that only flat vegetation be counted. The
procedure identified in the draft Clark County rule specifies that
flat vegetation, debris (such as pieces of glass) and rocks > 1
centimeter be counted. UNLYV followed the draft Clark County
rule, section 41.9.5.

a. The string count was conducted by using a US Natural
Resource Conservation Service soil erosion test kit
containing at 50-foot string with 1 centimeter diameter
plastic beads attached at 6-inch intervals along the string.
Every other bead was used to conform to the 1-foot spacing
specified in the Maricopa County rule. Alternate beads were
marked with stripes from a permanent felt-tip marker to
generate easily recognizable beads at 1-foot intervals.

b. The 50-foot string was extended twice in the same direction
to generate a 100-foot transect.

c. Transect directions were, where possible, chosen using a
table of random numbers.

d. Any object 1-centimeter in diameter or larger underneath
any portion of the bead was counted as covering the soil at
that bead. The object could be a pebble, a twig, a tuft of
grass, any anthropogenic trash, or an overhanging branch of
a large bush. :

e. A rapid fill-in table was developed by graduate student
Sherrie Edwards to ease the process of counting non-erodible
elements, with + signs indicating a non-erodible element,
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and — signs indicating absence of non-erodible elements.

After 2 counts using the 50-foot string, the number of + signs

in the table was summed, and divided by 100 to give the

percentage frequency of flat vegetation + non-erodible
elements.

Interpretation of test results:

(1) If the frequency of flat vegetation + non-erodible elements
at the site exceeded 50%, the parcel was rated as stable
on that transect.

(2) If the frequency was < 50%, then the threshold friction
velocity test (TFV) was performed.

. The TFV test requires sampling of the top layer of soil with a

dust pan, and pouring the soil through a set of sieves, per
section 41.9.4.1. Retained sieve soil volumes are measured
in a 250-mL plastic graduate cylinder, and a TFV is assigned
based on the predominant volume (mode) of soil retained on
one of the sieves.

. Interpretation of TFV test results:

(1) If sieve analysis test shows TFV > 100 centimeters per
second (cm/sec), then the sample is rated as “stable”.

(2) If the sieve analysis shows a TFV < 100 cm/sec, then the
Rock Test is needed.

(3) Several more samples are collected and sieved, and the
majority of TFV determinations are used in determining
the stability of the parcel.

Rock Test. The method used by UNLV does not conform to

the Rock Test Method proposed in the September 2, 1999

draft of Clark County proposed rule 41 or the June draft of

the proposed Maricopa County rule. In December of 1999,

UNLYV attempted to develop a faster, more quantitative

procedure than that described in 41.9.7 of the draft Clark

County Rule. The proposed UNLYV test method is as follows:

Using a metal dustpan, sample all rocks to a depth of 1 cm

from a random cast of a 1-foot square quadrat. Pour the

sample through a 1-centimeter (1 cm) sieve. Pour rocks
retained on the 1 cm sieve into a metal cake pan, and shake
the pan gently, holding at a slight angle, to move the rocks
into a single closely packed layer in one corner of the pan.

Lay the pan flat and square up the rock layer with a ruler,

and measure its dimensions with the ruler. Compute the

area of the rock layer in square inches and divide by 144

square inches (1 square foot), and multiply by 100 to

determine the percentage coverage by rocks on the tested
site. Divide the percentage coverage by 2 to determine the
percent frontal area occupied by rocks on that site.

30




k. Interpretation of test results

(1) If rock frontal area exceeds 10%, then the site is stable.

(2) If rock frontal area is less than 10%, then adjust the TFV
using the percent frontal area per the table shown in
section 41.9.4.1 in the draft Clark County rule.

3) If adjusted TFV exceeds 100 cm/sec, the tested site is
stable

(4) If adjusted TFV is less than 100 cm/sec, the tested site is
not stable.

(5) Repeat the rock test from several other randomly chosen
sites on the parcel to determine the stability of the parcel.

C. Results of UNLYV field work. UNLV carried out field sampling between
October 1999 and March 2000, with the bulk of the sampling conducted in
January and February. Where available, aerial orthophotos were used to
guide the selection of field parcels and plan access to sites.

All fieldwork was performed during the near-record 140-day dry spell
experienced in the Las Vegas Valley in the early winter and spring of 2000.

1. Of 69 sites studied, ball drop data are available for 60 sites. Of these 60
sites, 33 (565%) passed ball drop and 27 (45%) failed. All 27 failed sites were
tested for % non-erodible elements using the string count.

2. Four parcels with no ball drop data have %non-erodible data, giving

a total of 27 + 4 = 31 that can be studied for %non-erodible cover. Of these 31
sites, 16 (52%) passed the 50% non-erodible criterion, and 15 (48%) failed
(had less than 50% non-erodible elements).

3. Of 15 parcels failing %non-erodible, 12 were tested for TFV (threshold
friction velocity). Of these 12 sites, 8 (67%) passed the TFV criterion (TFV >
100 cm/sec) and four (33%) failed the TFV criterion (< 100 cm/sec).

4. Of 27 parcels with records that show failing ball drop, 9 passed TFV (one
more parcel than in #3 because one site that passed non-erodible was also
tested for TFV and passed, as we expected it to do). The actual ratio should
be 8 of 27 (30%), because the one additional parcel that passed the non-
erodible cover criterion wouldn't ordinarily have been tested for TFV.

5. Parcels failing all three tests were all located in just one of the three

sections that have been studied on the east side of the Valley. Locations are
identified in Table B-4, Field Sampling Summary.
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6. After a visit to the parcel for field tests, its land area was measured on the
digitized aerial orthophotos and recorded in square feet. See Table B-4, Field
Sampling Summary.

7. Six of 69 visited parcels were rated as unstable (9% of total tested parcels).
The land area of the unstable parcels was 870,000 ft2. The measured land
area of all tested parcels was 87,000,000 ft2, and at the time of this writing
the land area determinations had not been completed. The percentage land
area rated as unstable in the UNLYV tests was 1%. It should be noted that
UNLV’s site visits north of the Summerlin Parkway, US 95, Bonanza Road
alignment were limited, and a definitive value for percentage unstable land
by the proposed Clark County rule would require a more extensive set of field
observations.

Of these 6 sites, 4 were identified by the sequence of three tests ball drop -
%non-erodible - TFV). Please note that these six sites comprise 9% of tested

parcels, not 9% of tested parcel area. The six disturbed parcels represent less
than 1% of the land area tested by UNLV.

8. For comparison, Dames and Moore's intensive microscale study around
five CCHD monitors estimated 10% to 59%% unstable, with an overall
average of 15%.

9. Clark County Health District’s dust inspectors (McDonnell-Canan and
Wallenmeyer, personal communication 2000) gave a qualitative estimate of
%unstable land from their field observations at 20%.

10. UNLV obtained a copy of Clark County Health District’s dust permit
database in MS-Access97 format. A query of this database showed a total of
40,243 acres permitted in Clark County sometime during 1999. The query
searched for all dust permits granted for periods ranging from Jan 1, 1998 —
Jan 1, 1999 to December 29, 1999 to December 29, 2000, and produced 3991
records. Some of these permits were for projects outside the BLM Land
Disposal boundary. Although there is no way to tell when the construction
regulated by the permits took place, if one estimates that the activity was
spread uniformly through time, with a two-year time interval in Jan 1, 1998
through December 29, 1999, then the estimate of the number of acres under
construction with potential to emit wind-blown dust would be 40.243 / 2 = 20,
122 acres as an average value for calendar year 1999. If all this activity took
place inside the BLM boundary, this would give a potential % unstable value
of 20,122 / 148,575 = 13%. Given that contractors will apply control
measures, the actual number of acres from construction with potential to
emit wind blown dust would be less than 20,122, so the 13% value should be
considered a maximum estimate for this method.
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Results from the different methods used to estimate percent unstable vacant
land are summarized below in Table 12.

Table 12. Summary of Percent Unstable Vacant land estimates obtained by
different methods

Source Method Ave. value
Clark County dust inspectors Visual estimate 20%
Dames & Moore microinventory Clark County rule 15%
UNLYV analysis CCHD dust database Permitted area 13%
UNLYV field inspections Clark County rule - 1%*

The * indicates that land area measurements for UNLV-visited parcels are
incomplete; when completed, the percent unstable area from UNLYV field
tests is <1%. The UNLYV field visits included sites on the West site of the
Valley where had been little human activity. UNLV did not sample the
northern and northeastern parts of the valley with the same intensity as it
sampled the south. Sampling of sites in these areas, especially in developed
areas might raise UNLV’s estimate.

The Dames & Moore microinventory was carried out around several monitors
in the urban core of the valley, where a higher percentage of disturbed
(unstable) land might be expected as a result of human activity.

Several group consultations featuring participation by Clark County
Comprehensive Planning, Clark County Health District, Dames and Moore,
and EPA were performed between October 1999 and July 2000 to
demonstrate UNLV flow chart and proposed modifications to the rule.

V. Determination of Vegetative Densities on Vacant Lands by
Examination of Aerial Photos.

A. Data source: In Spring 1999, Clark County conducted a complete aerial
orthophoto survey of the Las Vegas Valley. An aerial orthophoto database
was generated that contained images corresponding to each township, range
and section (approximately 1 square mile). Photos are available in digitized
format at levels of 1-foot, 2-foot and 4-foot resolution. The photo edges
slightly exceeded the section boundaries.

B. Image generation: A set of 54 orthophotos digitized at 1-foot resolution
from within the Clark County land disposal boundary was requested by
UNLY from Clark County Comprehensive Planning from October 1999
through January 2000.
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The aerial photos, digitized with pixel resolutions of 1 foot, were printed in
large A-size format at a scale of 1 inch = 200 feet (200 linear pixels to the
inch), producing images approximately 26 inches x 26 inches for a 1 square
mile section. Printing, performed by Clark County Comprehensive Planning,
was on a HP Designdet 755 large-format color inkjet printer with a resolution
of 600 dots per inch, giving a printer resolution of 3 dots per linear pixel (or,
9 dots per square pixel). Printer output switches were set by Majed Khater
(Clark County Comp Planning, 1999-2000) to give fairly accurate color
rendition and high contrast.

At 1-foot pixel resolution, objects on the order of 2 feet in diameter can be
resolved with the naked eye, occupying a physical dimension on the printed
photos of 0.010 inch x 0.010 inch. This dimension corresponds approximately
to the canopy diameter of desert vegetation such as Larrea divaricata,
creosote bush. Printer contrast settings were determined that allowed desert
vegetation, including creosote bush and trees, to appear in contrast to the
background desert soil surface.

C. Image examination: Each selected aerial photo was manually inspected for
vegetation densities. A transparent grid, of resolution 20 squares to the
linear inch (0.05 linear inch per square), 400 squares to the square inch, was
overlaid on a subregion of each aerial photo, and the number of grids
containing contrasting vegetation was counted. The percentage area covered
by vegetation was then determined by dividing the number of vegetation
grids by the total number of grids in the sampled region. This process was
repeated on 10 subsections of the aerial photo, and an average percentage
areal cover was computed and reported for that photo.

D. Results of analysis:

1. Of 54 photos examined by UNLV between November 1999 and January
2000, 52 could be analyzed for percent coverage by large shrubs and trees.
Two contained terrain that was too steep to permit accurate estimation of
vegetative coverage. Plants on steep slopes falling away from the camera
lens will appear at a denser coverage than if they were on flat ground.

2. The raw vegetation coverages for the 52 photos inspected by UNLYV is
tabulated in Table B-5. A summary is shown below in Table 13:
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Table 13. Frequency distribution of Vegetative cover data from Aerial Photo

Analysis
% Veg cover Frequency Cumulative % Indiv%

Q 4 8% 8%

2 15 37% 29%

4 3 42% 6%

6 7 56% 13%

8 3 62% 6%
10 3 67% 6%
12 4 5% 8%
14 2 79% 4%
16 0 79% 0%
18 2 83% 4%
20 0 83% 0%
25 3 88% 6%
30 2 92% 4%
40 2 96% 4%
50 1 98% 2%
60 1 100% 2%

Arithmetic mean 9.7%
Geometric mean 4.6%

The vegetation distribution in the sampled photos is bimodal, with peaks at
0-2% and 4-6% vegetative coverage. It is strongly right-skewed, with a few
photos showing fairly high densities. As a result, a geometric mean is a
better measure of central tendency, giving a value of about 5% coverage.

E. Sources of measurement error:

Resolution of the photos (1 foot per pixel) is not sufficient to resolve
objects smaller than two feet in diameter, so individual small plants and
individual tufts of grass will not be detected by this method. Dense
carpets of grass and small plants can be detected, if contrast is sufficient,
and areas with developed lawns, such as golf courses, could be detected in
the photos. However, light or scattered carpets of short-statured grasses,
often found on desert soil surfaces, could not be detected by manual
orthophoto inspection. As a result, the vegetation coverage determined by
visual inspection of areal photos will tend to underestimate the total
fraction of land area covered by vegetation compared to site visits.
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Appendix A — Valley-wide emissions estimates using stabilized soil, spike-
corrected emissions factors
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Table A.1.1 - Correspondence of GIS Polygons to Clark County Health District Monitoring stations

CcC City Center " |Bonanza & 7th street
WW Winterwood E Sahara & Nellis
SL Shadow Lane Alta & Shadow Ln

BS Craig Road Craig Road & 115

PL S.E. Valley W Lake Mead Drive & Van Wagenen
MC __ |East Sahara Maycliff Storage - E Sahara & I-515
Ms Micro-scale E Charleston & 28th St.

DM Dime Il ~1/2 mile south of Winterwood station
FL East Flamingo _ |E Flamingo & Swenson

PT Pittman Boulder Highway & Pabco Rd

JD J.D. Smith Bruce & Tonopah

PM Paul Meyer Park |W Flamingo & Tenaya
WJ Walter Johnson |W Alta & Buffalo
GV Green Valley Arroyo Grande & Santiago

CwW Crestwood E Charleston & 17th St
SA Sunrise Acres Sunrise Acres E.S. - Sunrise & N. Eastern
LO Lone Mountain |W. Gowan and Buffalo

a|2lalal=|alR]z]a]ele |||l ]|~

PV Palo Verde Palo Verde H.S. - W Alta & Hulalapai
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Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

18

29-Nov-99

1 123 655
2| 123 19 681 29-Nov-99
3f 123 20 655/ 29-Nov-99
4| 123 21 657| 29-Nov-99
5 123 22 188| 29-Nov-99
6] 123 23 1| 29-Nov-99
70 123 26 82| 29-Nov-99
8| 123 27 572| 29-Nov-99
.9 123 28 476 29-Nov-99
10| 123 29 413 29-Nov-99
11 123 30 620 29-Nov-99
12f 123 31 438 29-Nov-99
13] 123 32 435| 29-Nov-99
14| 123 33 575, 29-Nov-99
15| 123 34 459! 29-Nov-99
16, 123 35 296| 29-Nov-99
17 124 6 315/ 29-Nov-989
18] 124 7 645/ 29-Nov-99
19] 124 13 626 29-Nov-99
20] 124 14 627 29-Nov-99
211 124 15 639| 29-Nov-99
22| 124 16 633 29-Nov-99
23] 124 17 646 29-Nov-99
24| 124 18 647 29-Nov-99
25| 124 19 632| 29-Nov-99
26| 124 20 646( 29-Nov-99
27] 124 21 647| 29-Nov-99
28| 124 22 646/ 29-Nov-98
29| 124 23 612 29-Nov-99
30| 124 24 645/ 29-Nov-99
31 124 25 560/ 29-Nov-99
32] 124 26 558 29-Nov-99
33| 124 27 449 29-Nov-99
34| 124 28 131] 29-Nov-99
35| 124 29 471; 29-Nov-99
36 124 30 608| 29-Nov-99
37| 124 31 288| 29-Nov-99
38| 124 32 239 29-Nov-99
39 124 33 330 29-Nov-99
40| 124 34 181 29-Nov-99
41, 124 35 485| 29-Nov-99
42| 124 36 239| 29-Nov-99
43| 125 1 286| 29-Nov-99|
441 125 2 613 28-Nov-99
45| 125 3 596| 29-Nov-99
48| 125 4 308, 29-Nov-99
47] 125 5 496/ 29-Nov-99
48| 125 6 603| 29-Nov-99
49| 125 7 610/ 29-Nov-99
50| 125 8 301] 29-Nov-99
82




Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

516

51| 125 9 29-Nov-99
52| 125 10 598| 29-Nov-99
53| 125 11 518| 29-Nov-99
54| 125 12 527| 29-Nov-99
55| 125 13 504| 29-Nov-99
56| 125 14 341| 29-Nov-99
57| 125 15 259| 29-Nov-99
58, 125 16 237| 29-Nov-99
59| 125 17 505/ 29-Nov-99
60| 125 18 623| 29-Nov-99
61| 125 19 593| 29-Nov-99
62| 125 20 5685 29-Nov-99|
63| 125 21 321] 29-Nov-99
64, 125 22 220/ 29-Nov-99
65| 125 23 278| 29-Nov-99
66| 125 24 448! 29-Nov-99
67| 125 25 258| 29-Nov-99
68| 125 26 282 29-Nov-99
69| 125 27 157| 29-Nov-99
70{ 125 28 398| 29-Nov-99
71 125 29 297 29-Nov-99
72| 125 30 412| 29-Nov-99
73| 126 AN 518| 29-Nov-99
74| 125 32 286 29-Nov-99
75 125 33 93| 29-Nov-99
76| 125 34 101| 29-Nov-99
77| 125 35 108/ 29-Nov-99
78| 125 36 39| 29-Nov-99
79| 126 1 533| 29-Nov-99
80| 126 2 525| 29-Nov-99
81| 126 3 573| 29-Nov-89
82| 126 10 289| 29-Nov-99
83| 126 12 667| 29-Nov-99
84| 126 13 661| 29-Nov-99
85 126 24 649| 29-Nov-99
86| 126 25 564 29-Nov-99
87| 128 23 529/ 29-Nov-99
88| 137 1 673| 29-Nov-99
89| 137 12 529 29-Nov-99
90| 137 13 51| 29-Nov-99
91 137 14 57| 29-Nov-99
92| 137 15 335/ 29-Nov-99
93| 137 20 477| 29-Nov-99
94| 137 21 632 29-Nov-99
95| 137 22 654 29-Nov-99
96| 137 23 435| 29-Nov-99
97, 137 24 18] 29-Nov-98
98| 137 25 36, 29-Nov-99
99| 137 26 490 29-Nov-99|

100{ 137 27 653 29-Nov-99
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Table B-1

101

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

137

29-Nov-99

28 629
102 137 29 638| 29-Nov-99
103 137 33 684 29-Nov-99
104| 137 34 682 29-Nov-99
105 137 35 590/ 29-Nov-99
106 137 36 162| 29-Nov-99
107 138 1 100] 29-Nov-99}
108| 138 2 175| 29-Nov-99
109 138 3 141| 29-Nov-99
110 138 4 187 29-Nov-99
111] 138 5 506 29-Nov-89
112] 138 6 405/ 29-Nov-99
113] 138 7 260 29-Nov-99
114| 138 8 184| 29-Nov-99
115 138 9 147| 29-Nov-99
116] 138 10 160{ 29-Nov-99
117 138 11 23| 29-Nov-99
118| 138 12 71| 29-Nov-99
119 138 13 116| 29-Nov-99
120 138 14 52| 29-Nov-99
121 138 15 171 29-Nov-99
122| 138 16 63| 29-Nov-99
123| 138 17 3| 29-Nov-99
124| 138 18 5/ 29-Nov-99
125 138 19 96| 29-Nov-99
126| 138 20 46| 29-Nov-99
127 138 21 47| 29-Nov-99
128| 138 22 87| 29-Nov-99
129 138 23 42/ 29-Nov-99
130 138 24 16| 29-Nov-99
131] 138 26 13| 29-Nov-99
132| 138 27 92| 29-Nov-99]
133] 138 28 216/ 29-Nov-99
134 138 29 175| 29-Nov-89|
135 138 30 68| 29-Nov-99
136 138 3 169| 29-Nov-99
137| 138 32 197| 29-Nov-99
138| 138 33 11| 29-Nov-99|
139 138 35 9] 29-Nov-99|
140 138 36 8| 29-Nov-99
141] 139 1 325, 29-Nov-99
142] 139 2 287 29-Nov-99|
143| 139 3 206] 29-Nov-99|
144| 139 4 529| 28-Nov-99
145| 139 5 240| 29-Nov-99
146| 139 6 107| 29-Nov-99
147 139 7 275 29-Nov-99]
148 1398 8 206 29-Nov-89|
149| 139 9 199! 29-Nov-99
150] 139 10 397| 29-Nov-99|
84




Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

29-Nov-99
152| 139 12 327| 29-Nov-89
153| 138 13 78| 29-Nov-99
154 139 14 88| 29-Nov-99
155| 139 15 154| 29-Nov-99
156, 139 16 212| 29-Nov-989
167 139 17 520/ 29-Nov-99
158 139 18 369| 29-Nov-99
159 139 19 109| 29-Nov-99
160 139 20 198| 29-Nov-99
161 139 21 149] 29-Nov-99|
162, 139 22 67| 29-Nov-99|
163] 139 23 80| 29-Nov-99
164 139 24 10| 29-Nov-99
165 139 25 71 29-Nov-99
166| 139 26 23| 29-Nov-89
167 139 27 63| 29-Nov-99
168, 139 28 59| 29-Nov-99
169 139 29 55| 29-Nov-99
170 139 30 7{ 29-Nov-99
171 139 31 8| 29-Nov-99
172, 139 32 22| 29-Nov-99]
173] 139 33 191]  29-Nov-99
174 139 34 58| 29-Nov-99
175/ 139 35 25| 29-Nov-99]
176 139 36 50/ 29-Nov-99
177) 140 2 335/ 29-Nov-99
178| 140 4 119] 29-Nov-99|
179 140 5 297 29-Nov-99
180 140 6 219} 29-Nov-99
181| 140 7 168| 29-Nov-99
182| 140 8 223| 29-Nov-99
183| 140 10 315 29-Nov-99
184| 140 11 330, 29-Nov-99
185/ 140 14 350, 29-Nov-99
186 140 15 284! 29-Nov-99
187 140 16 343| 29-Nov-99
188| 140 17 322 29-Nov-99
189 140 18 214| 29-Nov-99
190 140 19 123| 29-Nov-99
191 140 20 193] 29-Nov-99
192| 140 21 110| 29-Nov-99
193] 140 22 87| 29-Nov-99
194| 140 23 29! 29-Nov-99
195/ 140 26 95| 29-Nov-99
196| 140 27 179) 29-Nov-89
197| 140 28 48| 29-Nov-99
198| 140 29 81| 29-Nov-99
199 140 30 60| 29-Nov-99
200, 140 31 56| 29-Nov-99
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Table B-1

201

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

32

22

29-Nov-99

140
202 140 33 44| 29-Nov-99
203| 140 34 178| 29-Nov-99
204| 140 35 49| 29-Nov-99
205, 160 26 . 563 29-Nov-99
206| 160 27 652] 29-Nov-99
207{ 160 31 631| 29-Nov-99
208| 160 32 626 29-Nov-99
209, 160 33 607| 29-Nov-99
210/ 160 34 226| 29-Nov-99
211 160 35 3| 29-Nov-99
212, 161 2 258 29-Nov-99
213| 161 3 135/ 29-Nov-99
214 161 4 29| 29-Nov-98
215 161 5 44| 29-Nov-99
216| 161 6 6| 29-Nov-99
217 161 7 67| 29-Nov-99
218| 161 8 68| 29-Nov-99
219 161 9 45| 29-Nov-99
220, 161 10 169 29-Nov-99
221] 161 11 28| 29-Nov-99
222 161 14 321| 29-Nov-99
223| 161 15 290 29-Nov-99
224 161 16 108| 29-Nov-99
225 161 17 34| 29-Nov-99
226| 161 18 26| 29-Nov-99
227) 161 19 28| 29-Nov-99
228{ 161 20 11| 29-Nov-99
229| 161 21 130 29-Nov-99
230, 161 22 4| 29-Nov-99
231] 161 23 227 29-Nov-99
232| 161 25 493 29-Nov-99
233| 161 26 440/ 29-Nov-99
234| 161 27 287| 29-Nov-99
235/ 161 28 141] 29-Nov-99
236; 161 29 51| 29-Nov-99
237 161 30 36| 29-Nov-99
238, 161 3 190{ 29-Nov-99
239 161 32 107| 29-Nov-99
240 181 33 116{ 29-Nov-89
241| 161 34 495| 29-Nov-99
242| 161 35 208| 29-Nov-99
243 161 36 398, 29-Nov-99
244| 162 1 37| 29-Nov-99
245 162 2 11| 29-Nov-99
246 162 3 5 29-Nov-99
247| 162 4 13| 29-Nov-99
248| 162 5 5 29-Nov-99
249 162 6 10| 29-Nov-99
250 162 7 11| 29-Nov-99
86




Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

251 162 8 8| 29-Nov-99
252| 162 9 76 29-Nov-99
253| 162 10 34| 29-Nov-99
254| 162 11 15| 28-Nov-99
255 182 12 16| 29-Nov-99
256, 162 13 74| 29-Nov-99]
257] 162 14 8| 29-Nov-99|
258| 162 15 86| 29-Nov-99
259| 162 16 83| 29-Nov-99
260 162 17 68| 29-Nov-99
261 162 18 2| 29-Nov-99
262| 162 19 97| 29-Nov-99
263| 162 20 63| 29-Nov-99
264 162 21 65| 29-Nov-99
265 162 22 76| 29-Nov-99
268| 162 23 5/ 298-Nov-99
267| 162 24 39| 29-Nov-99
268| 162 25 26| 29-Nov-99
269 162 26 47, 29-Nov-99
270| 162 27 53| 29-Nov-99
271 162 28 386 29-Nov-99
272| 162 29 185| 29-Nov-99
273 162 30 133] 29-Nov-99
274| 162 31 452| 29-Nov-99
275 162 32 298| 29-Nov-99]
276; 162 33 359 29-Nov-99|
277 162 34 465, 29-Nov-99
278| 162 35 358 29-Nov-99]
279 162 36 125| 29-Nov-99
280| 163 1 33/ 29-Nov-99
281 163 2 85/ 29-Nov-99
282| 183 3 115| 29-Nov-99|
283] 163 4 130| 29-Nov-99
284\ 163 5 45/ 29-Nov-99
285/ 163 6 52| 29-Nov-99
286 163 7 3| 29-Nov-99
287, 163 8 15| 29-Nov-99
288, 163 9 250 29-Nov-99
289| 163 10 117] 29-Nov-99
290| 163 11 71 29-Nov-99
291 163 12 65 29-Nov-99
202| 163 13 39, 29-Nov-99|
293| 163 14 11|  29-Nov-99|
294| 163 15 135| 29-Nov-99
295 163 16 186 29-Nov-99
296/ 163 17 125| 29-Nov-99
297 163 18 192| 29-Nov-99
298| 163 19 523| 29-Nov-99|
299| 163 20 206 29-Nov-99
300 163 21 129 29-Nov-99
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Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

301 163 22 16| 29-Nov-99
302] 163 23 8| 28-Nov-99
303] 163 24 97| 29-Nov-99
304, 163 25 206| 29-Nov-99
305 163 26 131] 29-Nov-99
306| 163 27 174| 29-Nov-99
307| 163 28 257 29-Nov-99
308, 163 29 561| 29-Nov-99
309| 163 30 617 29-Nov-99
310; 163 31 650{ 29-Nov-99
311] 163 32 624, 29-Nov-99
312 163 33 556 29-Nov-99i
313| 163 34 528 29-Nov-99|
314| 163 35 527| 29-Nov-99
315 163 36 426| 29-Nov-99
316, 164 1 567| 29-Nov-99
317|164 2 543| 29-Nov-99
318| 164 3 62| 29-Nov-99
319| 164 11 425/ 29-Nov-99
320/ 164 12 211| 29-Nov-89
321| 164 13 615 29-Nov-99
322/ 164 14 700/ 29-Nov-99
323| 164 23 620; 29-Nov-99
324| 164 24 561| 29-Nov-99
325 164 25 647 29-Nov-99|
326| 164 26 637 29-Nov-99
327| 164 36 854| 29-Nov-99
328| 175 1 318/ 29-Nov-99
329/ 176 1 587 29-Nov-99
330, 178 2 615/ 29-Nov-99
331| 176 3 618| 29-Nov-99
332| 176 4 645/ 29-Nov-99
333] 176 5 641| 29-Nov-99
334 176 6 650{ 29-Nov-99
335 176 7 679/ 29-Nov-99
336| 176 8 382| 29-Nov-989
337 176 9 648 29-Nov-99
338 176 10 609| 29-Nov-99
339 176 11 497 29-Nov-99
340 176 12 611 29-Nov-99
341 176 13 523 29-Nov-99
342| 176 14 568, 29-Nov-99
343 176 15 541| 29-Nov-99
344| 176 16 501| 28-Nov-99
345/ 176 17 563| 28-Nov-99
346, 176 18 643| 29-Nov-99
347| 176 19 585, 29-Nov-99
348; 176 20 585/ 29-Nov-99
349 176 21 573| 29-Nov-99
350 176 22 244| 29-Nov-99
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Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

29-Nov-99
352 176 24 483 29-Nov-99
353| 176 25 543; 29-Nov-99
354| 176 26 634| 29-Nov-99
355/ 176 27 604 29-Nov-99
356, 176 28 626 29-Nov-99}
357 176 29 612 29-Nov-99|
358, 176 30 320| 29-Nov-99
359 176 34 601| 29-Nov-99
360 176 35 461| 29-Nov-99
361 176 36 626| 29-Nov-99
362 177 1 151 29-Nov-99]
363, 177 2 169 29-Nov-99
364, 177 3 88 29-Nov-99
365! 177 4 315 29-Nov-99
3686| 177 5 330 29-Nov-99
367, 177 6 360, 29-Nov-99
368, 177 7 456 29-Nov-99
369 177 8 366! 29-Nov-99
370, 177 9 205/ 29-Nov-99
3| 177 10 163, 29-Nov-99
372 177 11 123] 29-Nov-99
373 177 12 111] 29-Nov-99
374, 177 13 29| 29-Nov-99
375 177 14 373 29-Nov-99
376 177 15 87| 29-Nov-99
377 177 16 273| 29-Nov-99
378, 177 17 316 29-Nov-89
379, 177 18 549| 29-Nov-99
380/ 177 19 6| 29-Nov-99
381 177 20 316| 29-Nov-99
382 177 21 276 29-Nov-99
383 177 22 198 29-Nov-99
384, 177 23 199( 29-Nov-99
385 177 24 318| 29-Nov-99
386, 177 25 352| 29-Nov-99
387 177 26 386| 29-Nov-99]
388, 177 27 312 29-Nov-99|
389, 177 28 398| 29-Nov-99
390, 177 29 509| 29-Nov-9¢
391 177 30 613 29-Nov-99
392| 177 31 837 29-Nov-99
393, 177 32 543 29-Nov-99
394 177 33 384| 29-Nov-99
395 177 34 610 29-Nov-99
396, 177 35 502| 29-Nov-99
397 177 38 360 29-Nov-99
398 178 1 107{ 29-Nov-99
399! 178 2 286 29-Nov-99
400| 178 3 213 29-Nov-99
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Table B-1

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

v-9
402, 178 5 29-Nov-99
403| 178 6 29-Nov-99
404, 178 7 29-Nov-99|
405/ 178 8 29-Nov-99
406, 178 9 29-Nov-99
407| 178 10 100{ 29-Nov-99
408| 178 11 446| 29-Nov-99
409 178 12 486| 29-Nov-99
410| 178 13 305, 29-Nov-99
411 178 14 284| 29-Nov-99
412| 178 15 339| 29-Nov-99
413, 178 16 290, 29-Nov-99
414, 178 17 19| 29-Nov-99
415/ 178 18 18] 29-Nov-99
416| 178 19 145, 29-Nov-99
417, 178 20 103] 29-Nov-99
418, 178 21 223 29-Nov-99
419, 178 22 502| 29-Nov-99
420, 178 23 253 29-Nov-99
421 178 24 313| 29-Nov-99
422| 178 25 572| 29-Nov-99
423, 178 26 633 29-Nov-99
424| 178 27 623, 29-Nov-89
425 178 28 471] 29-Nov-99|
426| 178 29 107| 29-Nov-99|
427/ 178 30 351| 29-Nov-99
428 178 31 318] 29-Nov-99
429, 178 32 605| 29-Nov-99
430| 178 33 636| 29-Nov-99
431, 179 4 319| 29-Nov-99
432| 179 5 520| 29-Nov-99
433, 179 6 631 29-Nov-99
434| 179 7 460, 29-Nov-99
435, 179 8 121, 29-Nov-89
436| 179 9 334, 29-Nov-99
437, 179 16 531! 29-Nov-99
438, 179 17 121]  29-Nov-99|
439; 179 18 100| 29-Nov-99|
440! 179 19 49| 29-Nov-99
441/ 179 20 126/ 29-Nov-99
442} 179 21 199, 29-Nov-99|
443, 179 27 73| 29-Nov-99
444) 179 28 310{ 29-Nov-99]
445/ 179 29 65 29-Nov-99|
446| 179 30 92/ 29-Nov-99]
447, 179 31 493| 29-Nov-99
448, 179 32 516] 29-Nov-99
449 179 33 309! 29-Nov-99
450, 179 34 402| 29-Nov-99]
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Table B-1

451

Clark County Assessor Data
Vacant parcels by Section 1/2 acre and greater

189

29-Nov-99|

3 252
452! 190 5 605 29-Nov-99
453| 190 6 262 29-Nov-99
454 190 7 290, 29-Nov-99
455! 190 8 595, 29-Nov-99|
456 190 17 287! 29-Nov-99
457) 190 18 634| 29-Nov-99
458! 190 19 333| 29-Nov-99
459, 190 20 35| 29-Nov-99
460 191 1 303| 29-Nov-99
461 191 2 179] 29-Nov-99
462 191 3 459 29-Nov-99
463, 191 4 555| 29-Nov-99
464, 191 5 537| 29-Nov-99
465 191 6 633 29-Nov-99
466, 191 8 510| 29-Nov-99
467, 191 9 546| 29-Nov-99
468 191 10 588| 29-Nov-99
469 191 11 608 29-Nov-99
470 191 12 275| 29-Nov-99
471 191 13 648| 29-Nov-99
472! 191 14 651 29-Nov-99
473 191 15 634| 29-Nov-99
474 191 16 631| 29-Nov-99
475 191 17 530| 29-Nov-99
476 191 20 593, 29-Nov-99
477 191 21 644 29-Nov-99
478 191 22 621| 29-Nov-99
479 19 23 629| 29-Nov-99
480 191 24 675 29-Nov-99
Total 148,575
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
277 1 139 21 149
l 296 1 139 22 67
331 1 139 26 23
309 1 139 27 83
I 310 1 139 28 59
349 1 139 33 191
348 1 139 34 58
347 1 139 35 25 635
l 247 2| 140 13 0
253 2| 140 14 350
256 2] 140 15 284
l 298 2| 140 20 193!
279 2] 140 21 110;
263 2| 140 22 87
l 261 2 140 23 29
257 2] 140 24 0
299 2| 140 25 0
l 300 2 140 26 95
301 2] 140 27 179
302 2] 140 28 48
l 303 2 140 29 81
340 2 140 32 22
337 2] 140 33 44,
l 338 2 140 34 178
339 2 140 35 49
335 2 140 36 0
' 381 2 181 1 0
383 2| 161 2 258
382 2] 161 3 135
l 384 2 161 4 29
385 2| 161 5 44
432 2 161 8 68
l 431 2 161 9 45
429 2 161 10 169 2,497
283 3| 138 24 16
' 316 3| 138 25 0
353 3| 138 36 8
224 3| 139 7 275
l 227 3 139 8 206
235 3| 139 17 520
236 3 139 18 369
l 271 3 139 19 109
270 3| 139 20 198
276 3| 139 21 149
' 311 3 139 28 59
312 3| 139 29 55
313 3| 139 30 7
' 352 3| 139 31 8
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
' Wind station number = Theissen polygon number
351 3 32
l 350 3 139 33 191;
356 3 139 34 58
394 3 162 3 5
' 395 3 162 4 13
396 3 162 5 5
397 3 162 6 10
443 3 162 7 11
l 440 3| 162 8 8
441 3 162 9 76
442 3 162 10 34
l 398 3 163 1 33
444 3 163 12 65 2,510
5 4 123 1 0
I 6 4 123 2 0
2 4 123 3 0
3 4 123 4 0
l 4 4 123 5 0
7 4 123 6 0
32 4 123 7 0.
l 29 4 123 8 0
27 4 123 9 0
28 4 123 10 0
l 31 4 123 11 0
30 4 123 12 0:
56 4 123 13 0
l 55 4 123 14 0
53 4 123 15 0
52 4 123 16 0
' 54 4 123 17 0
57 4 123 18 655
83 4 123 19 681
l 78 4 123 20 655
79 4 123 21 657
82 4 123 22 188
l 80 4 123 23 1
81 4 123 24 0
108 4 123 25 0
' 109 4 123 26 82
107 4 123 27 572
108 4 123 28 476
l 110 4 123 29 413
111 4 123 30 620
138 4 123 31 438
l 137 4 123 32 435
134 4 123 33 575
135 4 123 34 459
l 136 4 123 35 296
l 93




l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
l I»:‘Ef‘; AT
133 4 123 36 0
8 4 124 1 0:
' 9 4 124 2 0
10 4 124 3 0
12 4 124 4 0
' 11 4 124 5 0
13 4 124 6 315
38 4 124 7 645
I 37 4 124 8 0
36 4 124 9 0
34 4 124 10 0
I 35 4 124 1 0
33 4 124 12 0
58 4 124 13 626
l 59 4 124 14 627
61 4 124 15 639
60 4 124 16 633
l 62 4 124 17 646
65 4 124 18 647
91 4 124 19 632
I 88 4 124 20 646
86 4 124 21 647
87 4 124 22 646
' 85 4 124 23 612
84 4 124 24 645
112 4 124 25 560
l 113 4 124 26 558
116 4 124 27 449
116 4 124 28 131
l 114 4 124 29 471
145 4 124 32 239
143 4 124 33 330
l 144 4 124 34 181
140 4 124 35 485
139 4 124 36 239
' 166 4 139 1 325
167 4 139 2 287
168 4 139 3 206
l 169 4 139 4 529
174 4 139 5 240
198 4 139 10 397
l 197 4 139 11 170
195 4 139 12 327,
229 4 139 13 78
l 162 4 140 1 0
181 4 140 2 335
160 4 140 3 0
l 163 4] 140 4 119
l 94




l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
i T P s P Eer R | SE GG Acant Ao (Reree) | tal UHba Area (dcres)
164 4 140 5 297:
l 165 4 140 6 219
194 4, 140 7 168
193 4 140 8 223
. 191 4 140 9 0
192 4 140 10 315
190 4 140 11 330
189 4 140 12 0
l 220 4 140 13 0
221 4 140 14 350
223 4 140 15 284
' 225 4 140 16 343
226 4 140 17 322
228 4 140 18 214
I 260 4 140 20 193
258 4 140 21 110
259 4 140 22 87 25,920
l 714 5 178 11 446
712 5 178 12 486
717 5 178 13 305!
l 718 5 178 14 284
737 5 178 15 339
755 5 178 22 502
l 754 5 178 23 253
753 5 178 24 313
786 5 178 25 572
I 787 5 178 26 633
788 5 178 27 623
837 5 178 33 636
l 822 5! 178 34 0;
821 5 178 35 0
820 5 178 36 0
l 711 5 179 7 460
708 5 179 8 121
706 5 179 9 334
. 705 5 179 10 0
704 5/ 179 11 0
703 5 179 12 0
I 707 5 179 13 0
709 5 179 14 0
710 5 179 16 0
l 713 5| 179 16 531
7158 5 179 17 121
716 5/ 179 18 100
l 752 5 179 19 49
751 5 179 20 126
750 5 179 21 199
l 749 5/ 179 22 0
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
748 5 179 23 0
l 747 5| 179 24 0
780 5 179 25 0
781 5 179 26 0
' 782 5 179 27 73
783 5 179 28 310
784 5 179 29 65
I 785 5 179 30 92
819 5. 179 31 493
818 5 179 32 516
: 817 5 179 33 309
' 816 5 179 34 402
815 5 179 35 0
814 5 179 36 0
l 849 5 189 1 0
850 5 189 2 0!
851 5 189 3 252;
' 852 5 189 4 0
853 5 189 5 0
854 5 189 6 0
l 874 5 189 7 0
873 5 189 8 0
872 5 189 9 0
l 871 5 189 10 0
870 5 189 11 0.
869 5 189 12 0
l 889 5 189 13 0
890 5 189 14 0
891 5 189 15 0
l 892 5 189 16 0
894 5 189 17 0
895 5 189 18 0
l 914 5 189 19 0
913 5 189 20 0
912 5 189 21 0
l 911 5 189 22 0
910 5 189 23 0
909 5 189 24 0
' 928 5 189 25 0
929 5 189 26 0
930 5 189 27 0
l 931 5| 189 28 0
932 5 189 29 0
933 5 189 30 0
l 953 5[ 189 31 0
952 5 189 32 0
951 5 189 33 0
I 950 5 189 34 0
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Tahla B-2 Grid celis within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
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l Tahla B2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
487 8 162 13
l 528 8 162 24
569 6| 162 25 3 722
370 7] 139 36
326 7 140 29
' 334 7] 140 30
343 7 140 31
342 7| 140 32
' 388 7 181 6
389 71 162 1
411 71 162 2 11;
' 436 7| 162 12 16, 339
371 8| 140 36 0
373 8| 160 1 0
l 374 8| 160 2 0
375 8| 160 3 0
376 8 160 4 0
l 378 8| 160 5 0
379 8| 160 6 0:
424 8| 160 7 0i
l 423 8| 160 8 0
422 8| 160 9 0
421 8| 160 10 0
l 417 8| 160 11 0
418 8| 160 12 0
473 8| 160 15 0
l 474 8| 160 16 0
476 8| 160 17 0
A78 8| 160 18 0
l 519 8| 160 19 0
518 8| 160 20 0
380 8 161 1 0
l 404 8 161 2 258
416 8| 161 3 135
469 8| 161 8 68
I 452 8 161 9 45
428 8| 161 10 169
427 8| 161 11 28
l 426 8 161 12 0
479 8| 161 13 0
480 8| 161 14 321
l 482 8 161 15 290
483 8| 161 16 108’
484 8 161 17 34
' 525 8| 161 20 1
523 8| 161 21 130
522 8| 161 22 4
| 521 8| 161 23 227
' 08




Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
727 o 177 15 87
l 728 o] 177 16 273
730 o] 177 17 316
729 ol 177 18 549
765 o 177 19 600
l 764 ol 177 20 316
763 o 177 21 276
797 o 177 28 308
' 796 o 177 29 509
799 o 177 30 613,
: 833 ol 177 31 837
' 832 o 177 32 542 11,574
408 10[ 160 1 0
458 10| 160 10 0
l 420 10 160 11 0
419 10 160 12 0
471 10| 160 13 0
l 470 10, 160 14 0
472 10| 160 15 0
477 10/ 160 16 0
l 510 10| 160 17 0
524 10 160 19 0
516 10| 160 20 0
l 514 10| 160 21 0
513 10, 160 22 0
511 10| 180 23 0
l 512 10 160 24 0
552 10[ 160 25 0
551 10 160 26 563
l 553 10 160 27 652
554 10, 160 28 0
555 10 160 29 0
I 556 10 160 30 0
601 10| 160 31 831,
509 10 160 32 626
l 598 0] 160 33 307
597 10] 160 34 226
596 10| 160 35 3
l 595 10 160 36 0
549 10 161 24 0
558 10 161 25 493
l 568 10 161 26 440
503 10, 161 27 287
603 10, 161 35 208
. 602 100 161 36 308
637 10[ 178 1 107
638 10[ 178 2 286
' 674 10[ 178 11 446
' 100




l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
672 10] 178 12 486
I 631 10| 179 1 0
632 10, 179 2 0
633 10| 179 3 0
634 10| 179 4 319
l 635 10 179 5 520
636 10 179 6 631
673 10 179 7 460
l 671 " 10] 179 8 121
670 10{ 179 ) 334
: 869 10 179 10 0
' 668 10] 179 1 0
667 10 179 12 0 8,544
196 11 139 3 206
l 187 11 139 4 529
186 11 139 5 240’
219 11 139 7 275
' 205 11| 139 8 206
202 11 139 9 199
199 11| 139 10 397
l 217 11 139 11 170
222 11 139 12 327
230 11 139 13 78
l 231 11] 139 14 88
232 11| 139 15 154
233 11 139 16 212
l 234 11] 139 17 520
269 11] 139 20 198
268 1] 139 21 149
l 267 ' 11 139 22 67
266 11 139 23 80
265 11 139 24 10;
l 307 11 139 25 71
306 11 139 26 23
308 11 139 27 63
l 255 11 140 17 322
252 1] 140 18 214
264 11] 140 19 123
l 262 11| 140 20 193
281 11 140 21 110
304 11| 140 29 81
' 305 11| 140 30 60 5 365
550 12| 162 19 97 ’
574 12| 162 30 133
l 616 12| 162 31 452
481 12| 163 7 3
475 12| 163 8 15
l 468 12| 163 9 250
' 101




l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
. Wind station number = Theissen polygon number
465 12| 163 10 117
l 461 12| 163 11 71
460 12| 163 12 65
497 12| 163 13 39
I 499 12 163 14 11
498 12 163 15 135
504 12| 163 16 186
l 502 12| 163 17 125
503 12 163 18 192
541 12| 163 19 523
'» 540 12| 163 20 296
539 12| 163 21 129
538 12| 163 22 16
537 12| 163 23 8
l 536 12| 163 24 97
575 12| 163 25 206!
576 12| 163 26 131
l 577 12| 163 27 174
579 12 163 28 257
578 12| 163 29 561,
l 580 12| 163 30 617
622 12| 163 31 650;
620 12| 163 32 624.
. 621 12| 163 33 556
619 12| 163 34 528
618 12| 163 35 527
I 617 12| 163 36 426
517 12| 164 13 615
557 12| 164 23 620
l 542 12| 164 24 561
581 12| 164 25 647
585 12| 164 26 637
l 600 12| 164 27 0
630 12| 164 33 0
628 12| 164 34 0
l 627 12| 164 35 0
623 12| 164 36 654
661 12 175 1 318
l 662 12 175 2 0
665 12 175 3 0
664 12 175 4 0
l 666 12 175 5 0
702 12| 175 7 0
698 12| 175 8 0
I 697 12] 175 9 0
696 12] 175 10 0
695 12 175 11 0
l 694 12 175 12 0
l 102




' Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
l AYE fesh
739 12| 175 13 0
740 12| 175 14 0
I 742 12| 175 15 0:
741 12| 175 16 0
743 12| 175 17 0
l 744 12| 175 18 0
778 12| 175 19 0
779 12 175 20 0
l 776 " 12| 175 21 0
777 12[ 175 22 0
: 774 12| 175 23 0
I 775 12| 175 24 0
811 12| 175 25 0
810 12| 175 26 0;
l 809 12| 175 27 0!
808 12| 175 28 0
812 12| 175 29 0
l 813 12| 175 30 0
847 12| 175 31 0
846 12| 175 32 0
l 845 12 175 33 0
844 12| 175 34 0
842 12| 175 35 0!
l 843 12| 175 36 0
653 12| 176 1 587
654 12| 176 2 615
l 655 12| 176 3 618
656 12| 176 4 645
657 12| 176 5 641,
l 658 12| 176 6 650
693 12| 176 7 679
692 12| 176 8 382
l 691 12| 178 9 648
690 12| 176 10 609
689 12| 176 11 497
l 688 12| 176 12 611
732 12| 176 13 523
733 12| 176 14 568
l 734 12 176 15 541
735 12| 176 16 501
736 12| 176 17 563
' 738 12| 176 18 643
773 12| 178 19 585
772 12| 176 20 585
l 77 12| 176 21 573
770 12| 176 22 244
769 12| 176 23 433
l 768 12| 176 24 483
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. Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
' 802 12| 176 26 634
803 12| 176 27 604
805 12| 176 28 626
l 806 12| 176 29 612
807 12| 176 30 320
841 12| 176 31 0
840 12| 176 32 0
l 839 12l 176 33 0
838 12| 176 34 601
. 836 12| 176 35 461
l 835 12| 176 36 626
652 12| 177 6 360
687 12| 177 7 456
l 731 12 177 18 549
767 12 177 19 600
800 12| 177 30 613
I 834 12| 177 31 637
868 12 191 6 633
888 12| 191 7 0 34,568
l 297 13| 138 20 46
294 13| 138 21 47
293 13| 138 22 87
l 292 13| 138 23 42
291 13| 138 24 16
314 13 138 25 0
l 315 13| 138 26 13
317 13| 138 27 92
318 13| 138 28 216
I 319 13| 138 29 175
359 13| 138 30 68
363 13| 138 31 169
l 360 13| 138 32 197
358 13| 138 33 11
357 13| 138 34 0
l 355 13] 138 35 9
354 13| 138 36 8
399 13| 163 1 33
l 400 13| 163 2 85
401 13| 163 3 115
402 13| 163 4 130
l 403 13 163 5 45
430 13| 163 6 52
448 13| 163 7 3
l 449 13| 163 8 15
451 13| 163 9 250
447 13| 163 10 117,
l 446 13| 163 11 71
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
' 592 14] 161 27 287
501 14 161 28 141
590| 14 161 29 51
589 14| 161 30 36
' 607 14 161 31 190
610 14| 161 32 107
605 14 161 33 116
' 604 "~ 14| 161 34 495
609 14 161 35 208
504 14] 162 25 26
l 645 14] 162 35 358
606 14] 162 36 125
842 14 177 1 151
l 646 14 177 2 169
699 14 177 10 163;
677 14 177 11 123
l 680 14] 177 12 111
723 14 177 13 29
726 14] 177 14 373
l 725 14 177 15 87
746 14 177 16 273
766 14 177 21 276
l 761 14] 177 22 198
762 14 177 23 199
760 14 177 24 318
l 793 14 177 25 352
794 14 177 26 386
795 14] 177 27 312
' 798 14 177 28 308
804 14 177 29 509
848 14 177 31 637
l 831 14 177 32 542
830 14 177 33 384
829 14 177 34 610
l 828 14 177 35 502
827 14 177 36 360
639 14| 178 2 286
. 840 14| 178 3 213
641 14| 178 4 172
644 14| 178 5 50
l 643 14| 178 6 84
681 14| 178 7 5
683 14| 178 8 12
l 678 14| 178 9 64
676 14| 178 10 100
875 14] 178 11 446!
l 719 14 178 14 284
l 105




l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
720 14| 178 15 339
' 721 14] 178 16 290:
724 14] 178 17 19
722 14] 178 18 18
758 14] 178 19 145
l 759 14| 178 20 103
757 14| 178 21 223
756 14| 178 22 502
l 789 ~ 14] 178 27 623
790 14| 178 28 471
. 792 14 178 29 107
l 791 14| 178 30 351
826 14| 178 31 318
825 14 178 32 605
l 824 14] 178 33 636.
823 14| 178 34 0
859 14/ 190 4 0
l 860 14| 190 5 605
861 14| 190 6 262:
881 14] 190 7 290
I 880 14| 190 8 595
879 14] 190 9 0
901 14 190 17 287
' 903 14| 190 18 634
920 14| 190 19 333
922 14| 190 20 35
l 939 14| 190 29 0
940 14] 190 30 0:
960 14] 190 31 0
' 862 14| 191 1 303
863 14] 191 2 179,
864 14] 191 3 459
l 865 14] 191 4 555
866 14] 191 5 537,
867 14| 191 6 633
' 887 14| 191 7 0
886 14 191 8 510:
884 14] 191 9 546
' 885 14 191 10 588
883 14] 191 11 608
882 14 191 12 275
' 902 14| 191 13 648
904 14] 191 14 651
906 14 191 15 834
I 905 14| 191 16 631
907 14] 191 17 530
908 14] 191 18 0
I 927 14] 191 19 0
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Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number

943 14 191 25 0
942 14, 191 26 0
941 14] 191 27 0
944 14| 191 28 0
946 14 191 29 0
945 14 191 30 0
966 14, 191 31 0
965 14, 191 32 0
963 14! 191 33 0
964 14| 191 34 0
962 14| 191 35 0
961 14] 191 36 0 30,558
377 15 139 34 58
372 15/ 139 35 25
413 15| 162 1 37
392 15| 162 2 11
393 15 162 3 5
438 15 162 11 15
437 15 162 12 16
488 15 162 13 74
489 15| 162 14 8
490 15| 162 15 86 369
333 16, 139 25 71
336 16 139 26 23
345 16 139 35 25
346 16{ 139 36 50
328 16| 140 29 81
332 16| 140 30 60
344 16 140 3N 56
390 16| 162 1 37
391 16| 162 2 11 414

14 17 124 6 315
39 17 124 7 645
64 17} 124 18 647!
90 17| 124 19 632
104 17 124 20 646
121 17 124 29 471
120 17 124 30 608!
149 17| 124 31 288
148 17 124 32 239
15 17| 125 1 286!
16 17| 125 2 613
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
l 4 gL Gl Nomker | OS] SECTION| sacantarea (acresyidotalvadant diea (acies)
17 17] 125 3 596
' 18 17| 125 4 308
198 17, 125 5 496
20 17| 125 6 603
' 45 17, 125 7 610
44 17, 125 8 301
43 17 125 9 516
l 41 17] 125 10 598
42 A7) 125] 11 518
40 171 125 12 527
I 63 17] 125 13 504
70 17| 125 14 341
71 17; 125 15 259
67 17] 125 16 237
l 66 17) 125 17 505
68 17 125 18 623!
94 170 125 19 593
l 92 170 125 20 565.
93 17| 125 21 321
97 17| 125 22 220
. 96 17, 125 23 278
89 17] 125 24 448
119 17) 125 25 258
l 125 17 125 26 282
118 17| 125 27 157
117 17 125 28 308!
l 122 17| 125 29 297
123 17) 125 30 412
151 17) 125 31 518
l 147 17 125 32 286
146 17| 125 33 93
141 17] 125 34 101
l 142 17 125 35 108
150 17 125 38 39
21 171 126 1 533
l 22 17] 126 2 525
23 171 126 3 573
24 17 126 4 0
l 25 17) 126 5 0
26 17, 126 6 0
51 17) 126 7 0
l 50 17 126 8 0
49 17] 126 9 0
47 17 126 10 289
l 48 17 126 11 0
46 171 126 12 667
69 17| 126 13 661
l 72 17| 126 14 0
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
l 73 17| 126 16 0!
75 17, 126 17 0
76 17 126 18 0
l 102 17 126 19 0
101 17 126 20 0!
99 17 126 21 0|
100 17] 126 22 0
l 98 17 126 23 0
95 17 126 24 649
124 17| 126 25 564
l 126 17| 126 26 0
127 17| 126 27 0
128 17| 126 28 0
l 129 17 126 29 0
155 17| 128 33 0
154 17| 126 34 0
l 153 17| 126 35 0
152 17] 128 36 529
179 17 137 1 673
I 180 17] 137 2 0
181 17| 137 3 0
213 17] 137 11 0
I 210 17| 137 12 ] 529
244 170 137 13 51
178 17 138 1 100!
l 171 17| 138 2 175
170 17 138 3 141]
173 17 138 4 187
. 172 17| 138 5 506
177 17 138 6 405
207 17| 138 7 260
l 200 17 138 8 184
201 17 138 9 147
203 17 138 10| 160
' 204 17] 138 11 23
209 17 138 12 71
242 17] 138 13 116
l 238 17 138 14 52
237 17| 138 15 171
241 17| 138 16 63
' 240 17| 138 17 3
243 17| 138 18 5
282 17| 138 19 96,
l 280 17| 138 20 46
278 17] 138 21 47
272 17| 138 22 87
' 273 17| 138 23 42
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l Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
l Wind station number = Theissen polygon number
l 175 17 139 5 240.
176 17 139 6 107
208 17 139 7 275
206 171 139 8 206
' 239 17| 139 18 369
275 17 139 19 109, 28,958
77 18] 126 18 0 .
' 103 "~ 18] 126 19 0
105 18] 126 20 0
132 18] 126 28 0
' 130 18] 126 29 0
131 18] 126 30 0
158 18] 126 31 0
l 157 18] 126 32 0
156 18] 126 33 0
159 18] 126 34 0
' 188 18] 137 2 0
182 18] 137 3 0
183 18] 137 4 0
' 184 18] 137 5 0i
185 18 137 6 0
214 18] 137 7 0
l 215 18] 137 8 0
216 18] 137 9 0
211 18] 137 10 0
l 212 18] 137 11 0
218 18] 137 12 529
245 18] 137 13 51
' 246 18] 137 14 570
248 18] 137 15 335
249 18] 137 16 0
l 251 18] 137 17 0
250 18] 137 18 0
290 18] 137 19 0
' 289 18 137 20 477
288 18] 137 21 632
287 18] 137 22 654
' 286 18] 137 23 435
285 18] 137 24 18
320 18] 137 25 36
l 323 18] 137 26 490
324 18] 137 27 853
325 18] 137 28 629
l 327 18] 137 29 638
329 18] 137 30 0
369 18] 137 31 0
' 368 18] 137 32 0
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I Table B-2 Grid cells within or touched by each Theissen polygon Includes duplicates
Wind station number = Theissen polygon number
' gﬁi@g ared. 3
33
l 137 34
137 35
137 36
138 18
l 138 19
138 20
138 29 175
l 138 30 68
138 31 169
163 5 45
l 163 6 52
163 7 3
163 18 192
l 164 1 567
164 2 543
164 3 62
l 164 4 0
164 5 0
164 6 0
I 164 7 0
164 8 0
164 9 0
l 164 10 0
164 11 425
164 12 211
l 164 13 815
164 14 700
164 15 0
I 164 16 0
164 17 0
164 18 0
' 164 19 0
164 20 0
164 21 0
l 164 22 0
164 23 620!
164 24 561!
l 164 26 637
164 27 0
164 28 0
l 164 29 0
164 30 0
164 31 0
l 164 32 0
164 33 0
164 34 0
l 175 4 0
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Table B-2 Grid cells within or touched by each Theissen polygon includes duplicates
Wind station number = Theissen polygon number

660 o 18] 175|

5 0
659 18, 175 6 0
701 18, 175 7 0
700 18 175 8 0
745 18, 175 18 0 14,057
Total area, including duplicate sections 183,345 183,345
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l Duplicate grid celis in each Theissen polygon (wind station) - based on study area# assigned to more than one
l Table B-3 Theissen polygon (wind station)
1 2260 139 22 67
1 227 139 21 149
l 1 248 139 26 23
1 250, 139 27 63
1 251 139 28 59
l 7 272] 139 35 25
1 274, 139 34 58
1 275 139 33 191 635 318
' 2 195 140 14 350
2 196| 140 15 284
2 219 140 21 110
2 220, 140 22 87
' 2 221 140 20 193
2 246 140 29 81
2 270, 140 32 22
' 2 297, 161 3 135
2 298 161 2 258
2 300 161 5 44
. 2 328 161 10 169
2 329 161 9 45
2 330 161 8 68 1846 923
3 184 139 8 206
l 3 186, 139 7 275
3 204 139 17 520
3 205 139 18 369
. 3 227 139 21 149
3 228 139 20 198
3 229] 139 19 109
I 3 232 138 24 16
3 251 139 28 59
3 274 139 34 58
l 3 275 139 33 191
3 278 138 36 8
3 304/ 162 3 5
3 308 163 1 33
' 3 334 162 10 34
3 335| 162 8 8
3 336 162 9 76
l 3 337] 162 7 11
3 338 163 12 65 2390 1195
4 13| 124 6 315
l 4 37| 124 7 645
4 62 124 18 647
4 84 124 20 646
4 86 124 19 632
l 4 106] 124 29 471
4 134 124 32 239
4 154/ 139 3 206
' 4 155 139 4 529
4 160 139 5 240
' 4 176, 139 12 327
l 113




Duplicate grid cells in each Theissen polygon (wind station) - based on study area# assigned to more than one
Theissen polygon (wind station)

Table B-3

4
4 178 139 10 397
4 195 140 14 350
4 196 140 15 284
4 198 140 17 322
4 199 140 18 214
4 200 139 13 78
4 219 140 21 110
4 220 140 22 87
4 221 140 20 193 7102 3551
5 503 179 9 334 :
5 504 179 8 121
5 505 178 12 486
5 506 178 7 460
5 507 178 11 446
5 537 178 14 284
5 538 178 15 339
5 568 178 22 502
5 598 178 27 623
5 629 178 33 636
5 678 190 8 595
5 696 190 17 287
5 716 190 20 35 5148 2574
6 246 140 29 81
6 270 140 32 22
6 271 140 31 56
6 300 161 5 44
6 301 161 6 6
6 302 162 1 37
6 330 161 8 68
6 332 162 12 16
6 360 161 17 34
6 362 162 13 74
6 380 161 20 11
6 392 162 24 39
6 420 161 29 51
6 421 161 30 36
6 424 162 25 26 601 301
7 246 140 29 81
7 247 140 30 60
7 270 140 32 22
7 271 140 31 56
7 273 139 36 50
7 301 161 6 6
7 302 162 1 37
7 303 162 2 1
7 332 162 12 16 339 170
8 297 161 3 135
8 298 161 2 258
8 328 161 10 169
8 329 161 9 45
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l Duplicate grid cells in each Theissen polygon (wind station) - based on study area# assigned to more than one
l Tabls B-3 Theissen polygon (wind station)
8
8 360 161 17 34
l 8 390 161 20 11
8 416 161 25 493
8 417 161 26 440
l 8 418 161 27 287
8 419 161 28 141
8 420, 161 29 51
l 8 421 161 30 36 2168 1084
9 334 162 10 34
9 335 162 8 8
: 9 336 162 9 76
l 9 337] 162 7 11
9 338 163 12 65
| 9 362 162 13 74
l 9 363 162 14 8
9 364] 162 15 86
9 368] 163 13 39
l 9 392] 162 24 39
9 396] 162 19 97
9 398 163 24 97
9 424 162 25 26
l 9 427 162 30 133
9 450 162 36 125
9 453 162 35 358
' 9 456 162 31 452
9 483 177 2 169
9 486 177 6 360
l 9 500 177 11 123
9 513 177 10 163
9 516 177 7 456
l 9 543 177 15 87
9 545 177 16 273
9 546 177 18 549
9 575 177 21 276
I 9 5771 177 19 600
9 605 177 29 509
) 606 177 28 398
l ) 607|177 30 613
9 636 177 32 542
9 637 177 31 637 7483 3742
' 10 416 161 25 493
10 417 161 26 440
10 418 161 27 287
10 447 161 35 208
l 10 477 178 2 286
10 503 179 9 334
10 504 179 8 121
l 10 505 178 12 486
10 506 179 7 460
l 10 507| 178 11 446 3561 1781
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Duplicate grid cells in each Theissen polygon (wind station) - based on study area# assigned to more than one
Theissen polygon (wind station)

l Table B-3
11 154] 139 3 206
11 155 139 ] 529
' 11 160 139 5 240
11 176|139 12 327
11 177 139 11 170
l 11 178139 10 397
11 184 1390 8 206
11 186 1390 7 275
l 11 198 140 17 322
11 199 140 18 214
11 200] 139 13 78
11 204] 139 17 520
' 11 219 140 21 710
1 221|140 20 193
11 226] 139 22 67
l 11 227|139 21 149
11 228] 139 20 198
11 246 140 29 81
l 11 247|140 30 60
11 248 139 26 23
11 249 139 25 71
l 11 250 139 27 63 4499 2250
12 338 163 12 65
12 339] 163 11 71
12 340, 163 10 117
l 12 341, 163 7 3
12 342 163 8 15
12 343 163 9 250
l 12 368 163 13 39
12 374 163 18 192
12 376] 164 13 615
l 12 396 162 19 97
12 308|163 24 97
12 404] 164 24 561
12 408] 164 23 620
I 12 427 162 30 133
12 437 164 26 637
12 456 162 31 452
I 12 486 177 6 360
12 516 177 7 456
12 546 177 18 549
l 12 577, 177 19 600
12 807|177 30 613
12 837 177 37 837
12 667 191 6 633 7812 3006
' 13 230 138 22 87
13 231] 138 23 22
13 232 138 24 16
I 13 233 138 71 47
13 234 138 20 46
l 13 258] 138 29 175
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l Duplicate grid cells in each Theissen polygon (wind station) - based on study area# assigned to more than one
l Table B-3 Theissen polygon (wind station)
13 260 138 30 68
13 278 138 36 8
l 13 284! 138 31 169
13| 308 163 1 33
13 312 163 5 45
I 13 313] 1863 6 52
13 338 163 12 65
13 339 1863 11 71
l 13 340 163 10 117
13 341 163 7 3
13 342 163 8 15
l 13 343, 163 9 250 1309 655
14 418] 161 27 287
14 419 161 28 141
14 420 161 29 51
' 14 421 161 30 36
14 424 162 25 26
14 447) 161 35 208
l 14 450 162 36 125
14 453 162 35 358
14 477, 178 2 286
I 14 483 177 2 169
14 507 178 1 446
14 509 177 11 123
14 513] 177 10 163
l 14 537 178 14 284
14 538, 178 15 339
14 543 177 15 87
' 14 545 177 16 273
14 568, 178 22 502
14 575 177 21 276
l 14 598 178 27 623
14 605 177 29 509
14 606] 177 28 308
14 629 178 33 636
l 14 636 177 32 542
14 637 177 31 637
14 667, 191 6 633
I 14 678 190 8 595
14 696 190 17 287
14 716/ 190 20 35 9075 4538
' 15 272] 139 35 25
15 274 139 34 58
15 302 162 1 37
' 15 303] 162 2 11
15 304] 162 3 5
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l Duplicate grid cells in each Theissen polygon (wind station) - based on study area# assigned to more than one
l Table B-3 Theissen polygon (wind station)
15 332 162 12
15 334 162 10
I 15 362 162 13
15 : 363 162 14
15 364 162 15 354 177
' 16 246|140 29
16 247, 140 30
16 248 139 26
l 16 249 139 25
16 271 140 31
16 272 139 35
16 273 139 36
' 16 302 162 1
16 303 162 2 414 207
17 13] 124 6 315
l 17 37 124 7 645
17 62| 124 18 647
17 84 124 20 646
. 17 86| 124 19 632
17 106] 124 29 471
17 134 124 32 239
17 160| 139 5 240
' 17 184 139 8 206
17 186] 139 7 275
17 188 137 12 529
l 17 205 139 18 369
17 211 138 18 5
17 212 137 13 51
I 17 229|139 19 109
17 230, 138 22 87
17 231 138 23 42
' 17 232 138 24 16
17 233, 138 21 47
17 234, 138 20 46
17 235 138 19 96 5713 2857
l 18 188 137 12 529
18 21 138 18 5
18 212 137 13 51
l 18 234] 138 20 45
18 235/ 138 19 96
18 258, 138 29 ) 175
l 18 260, 138 30 68
18 284, 138 31 169
18 312 163 5 45
18 313] 163 6 52
l 18 341 163 7 3
18 374 163 18 192
18 376] 164 13 615
' 18 404| 164 24 561
18 408| 164 23 620
. 18 437 164 26 637 3864 1932
l 118




611

SIGEISUN S| OIS '098/WId 00} > AdL PaIsnipe Jj
9|qE)S SI 9Ys '09s/Wd 00} < AJL peisnipe |

Z9lqel L'¥'6° L Jod ynsal eale [ejuoy Juaolad sy
Buisn A4 isnipe uay} '9%,0) UBY) SSB) S| BAJE jejuoy %ool Jf AL isnipe|
‘2|ge1S SI 9YS UsY} %0 SPeeoXa Bale [ejuol 3o0. % Ji
‘BOlE .x._mE 196 0) (oo} aienbs | AjjeleusB) ued jshp o) Aq
paidwes eale sy AQ PIPIAIP UBY} SBM BaJe [BJU0l) 9Y] "SHO0I 9} JO EaIE [BJUOl)
andwiod o] oMy Aq pepiAip usy} ‘paiejnojes eale oy} pue ‘1eni e
UM painsesul a1am JaAe| 3001 JO SUOISUSWI(] "sjuswiale ool

10 oBe1oA00 [e9ie SUILLISEP 0} 19UI0D SUO Ul 19Ae| a)buis €

ojul usdeys pue ‘ued axeo & ojul painod a1om anas WO |

Buissed 10U $3901 pue ‘aAsis Wwd | e ol painod aiem sSHO0Y

| jeipenb joo) alenbs | ayy jo

1SEO WOpUBRI B WOl Wo | Jo yidap o) sydol jje pejdues ATTNN

16" 1 ueyj ainpadoid aagejzuenb asow ‘Isise) e dopasp

01 paidwane AINN L 8ins Aunood el pasodoud ug pouepy
1581190y /'6°L¥ 0} Wiojuiod Jou saop ATNN Aq pesn poylaw ay |
POYISIN 1881 Y00 188 Jo0y

1821 500y uni
uay) 0es/Wd 00} => A4L SMOYS 159} SisAjeue aAaIs |
[
9|qels Sl dYS UBY) '09S/Wd 00| < AJL SMOUS 1S3} SISAleU. aAajS §)
.
‘EL-Lp pue ZL-L¥ dd '} 'p'6 | Uonoas jod Jno pauled siisei A4l 8yl| AdL

29S/WI0 Ul A4] 8indwod B uopnguisip oS apppied [0S J0 epowl
auwIe}ep 0) Buinels Aq 158} AL Op USY) ‘%0 => aIqIpoia-Uou % Ji

peuwliopyad Ajjensn

jou s} 188} AL Pue ‘s|qe]s Si 3Ys Usy} %0S < S|qipos-uou + ey % Ji
SjusWeP ajgIpoIs-Uou JaYjo pue uoneisbeA 18y yloq sjunod powgew siu] G|y ebed

G'6 | Uonoes Jed 'susWwele s|qipoia-uou 3 uonelaban Jey % 40 Junoo op usil ‘(d) i) = doip jeg | Bonleld

pauslopad jJou Ajlenisn pue pspasu Jou aJe Sjs9)
AdL @[qiposa-uouy, pue (o) aiqe)s si eys oy Jussaud s 1SnId o[disiA e usy) () ssed = doip (leq 4| doip jleg
‘papaau Jou c_m.Es uaAe paulioyad alam SIS} oY) ‘Saseo awos Uj
| ‘Ayolesisy 2y} ui jnsel Jajes ue jo ashesaq
pauusopad Jou pue papasu Jou Sem s8] B ey} Ssiedipul 9pod 666 V
‘lesiyoleidy s aouanbes 1s8) AL <- 8jqipossuou %, <- doip [eg
oyl ‘2’z L'} v uondss el Aunod yler) pesodoid sy Buimojjo

| SJUAWILOD [elduan)

Aewwns Buydwes pjal4 ¥-g o|qe]




051

0 666 €05 d [ 319 S61 uuysniIM | vei
0 666 666 d 1€ 319 siz ed [eugsnpuyuosui|  zoi
0 666 666 d 3 319 siz (@ wsungeiny|  Zol
0 666 SES 4 000'8€E e 319 siz (v) wsungeiiny]| zol
0 666 666 d £ 319 sz (g) esungumessq|  Zgl
0 666 666 d 8€6'60L 1€ 219 siz (V) wsunganeseqg]  zoL
0 666 666 d 3 319 sic (2) femyiegigeseq| 291
0 666 666 d 3 319 siz (emyeginpeoeq|  zoi
0 666 [ d S 3¢9 szt (1071 y3ioN) eAsyopy/PER e  OLL
0 666 9L 4 S 3€9 ste (3071 yinog) eAeyop/pesiy oXel|  0L1
0 666 666 d 1 319 S0Z Zmg/py BeIn]  6el
0 666 666 d 1 319 502 {2 Py BreioanueM|  6EL
0 666 666 d ! 319 s02 So0ed/WNqusep\| 651
0 666 666 d ! 319 soz (1) 'py BieipAnuem| €1
0 666 666 d 889'Y8E o€ 319 siz wigiseq jo go udoiged|  zol
0 666 666 d 00518 9e 319 sic opuenborudomEd]  z9l
666 666 666 VIN 000'592 9c 319 siz 1S0d/POBIDON|  Z91
0 666 666 d 0sT9El gt 319 sic . UOSUIBH/POSIDON| 291
0 666 666 d 00S°'Z€ ot 319 Y4 opuenbo/sooed|  zgi
0 666 90S 4 £90'8¢E €€ EFE) Sz sueydejgruiyoiRed| 191
0 1929 4 4 000'0F8 33 3¢9 siz (@ MHgesnioyolessny| 191
0 666 S€9 4 000'089 £c 329 sie (0 AmHsesnioyoliessny!  19i
0 666 666 d cIE'erE 3 329 sic (8) 1q eusjlep/uPMWed] 191
0 66211 X d 005'20¢€ €c 329 siz (V) g eusjeyudouled| 19l
0 666 666 d 000'592 €c 229 Siz P jiessnyrig epejen| 191
WIN 666 666 VN 00001£C 8 319 sz « PAG AIWpUA| 111
0 666 S6¥ 4 005'SkY ) 319 [¥74 opeiopjg/meln Aejlep| 11}
0 666 €S 4 000'0S2 8 319 szt [ewsnpuypy puowreij enigl 1/}
0 666 66 4 000'028'8 g 319 [ Y44 “p shuuds wiepn pAlg seBep sey| 771
[+ 666 666 d 000°s61 z€ a19 stz shipasod|  z9lL
N 666 666 VN 000'0SE 3 319 siz “py APUIV\ PUB PAIg A 'UMIq J8SUNS ISOMN| 293
N 666 666 VN 000°009'9 [ 319 sz PAIE A\ PUB G- "umiq Py llessny| 201
MN 666 666 VN 000'56} Z€ 319 sie Jeshignesung 3sopM|  z91
0 666 666 d 000'FLL z€ 219 Siz suejodaesungisepm|  zgl
0 666 09 d 000'SZl'i ze ERE) sz suejod/PY jjessny|  zol
0 651 [X42 4 000'09¢ ze 319 sic ‘puIsodisi| 291
0 09 s9l 4 st 319 sie sodedpoolweys|  zgl
0 666 €S 4 Se 319 sz llessny Jo JoNeQ Jo1sepn|  Z9l
0 6LL1 ov 4 (514 319 sz uosuteHouey| 2ol
0 1oLl Log 4 4 319 siz uosiueH/BucQon|  zoi
0 666 666 d [ 319 sz Buooopypos o] Zo1
0 666 [ 4 Zi 365 siZ (39) g 1eued umoj/poomuere| 9|
0 666 5SS 4 ] 365 siz U1 8S0lullld Je5e(Q POOMUSABH "UMIq QUD UMOL [ pol
0 666 9l VN zl 365 siz (suod) Juewdojere poomusAeH| 91
0 666 og 4 Zl 365 sz (WM9)1q 19jue) umo] poomucneH| 91
0 666 X4 d 000°0S2 [ 329 X4 eALQ YN esuung|  oFlL
1 oc £oF 4 000°09 ve 3279 s$02 Rerseeg/ioqepn|  opl
1 666 12z VN cic'e8 3 329 Y14 (@) BBodneqeN| ori
0 €es Sl 4 0SZ'1St vE 329 S0z (0) Bbodneqen|  oFi
i oc 4 4 0S.'89 [ 279 s0Z () BBoJneqen| ovl
1 oc €6F 2 szo'ove [ 229 (Y14 (v) BBoJneqen|  ovl
0 9L 9Ge d 0SC i¥ ve 329 4 Bbogeay yemais|  ovl
I og Syl 4 000's2e ve 329 Y4 (pu3z 3sean) uaiheroriq ysiweds| o1
I o€ LE 4 000981 [ 329 sOC (pu3 ise3) uolkedriq ysiueds|  opi

0 : I 4 ve Bbo.

Nw
e () vav NO oSS DNV A

Arewwns Bupidwes pjoij

|/ &« (@ | & (@ (@ (@ (@ (@ (@ [ ® [ ®R (@ ! @D [ ®BRIE ("




161

0 666 666 d S 319 (i urelunopy eucysuowiST 6t}
0 666 666 d S 319 S0 Teyesny/Brein|  eei
0 666 666 d S 319 S02 uojAejO/ulRIUNOW 8U0T|  BEL
0 666 666 d Ll 329 s0Z Aerep/quiet| ol
0 666 666 d Ll 329 S0z Aaseppuowe|  ovlL
0 666 666 d L) 329 T4 sieN/oIY[  ovi
0 666 666 d Ll 329 s0c queyeuuedoyd! ovl
0 666 oL d 5 309 S0z oBurs/asiA Buog|  eel
[ 666 8 d S 309 (Y14 upgunop suoyeyoedy Jod|  gel
0 666 20} d 61 309 S6l (v} yeguoduep pueio| “czi
0 666 €'es V/N 0e 319 S61 (D) esnoH youeyssniim| vzl
0 666 666 d oe 319 S61 osnoH youey/sniiM| ¥l
0 666 LGS VN ' 319 S6l Awid feluuejuen/imeseq|  yel
0 d 0t

3 i e S e UL F SR M AN S T b ey S ) R R ETE CE R e e [ F T P TR T T T ? KTARY T AT P ; A
0oL PSSl STOVIS NN I RSAM ASL FOOMANCNES T T 96 U/ AONH T IVE e SUE VANV INGEESS S SONVE L JIMSNMEBLL s o o NOEIY.

0
S

Kewwns Bugdwes piod g elgel
Gl O O O O U O E h 0 T N i O B BE e e




443

692 (1)Aemyegunessq]  Z9t

(107 YyuoN) areyop/pesN e 0L1

(107 yinog) areuopypesN el 0L

Z|s/py Beip|  BelL

(2) ‘puBRioanUeM|  6EL

sooed/uingusepm|  6E1

(1) pu BrupanuEep|  6EL

z9l umjses jo jjo u omed| 29l

Z91 opuenbosu Youled| 2ol

ssed jensi-eale aapejaban AybiH 0 9l 1SOJ/PORION] 291

eaje Jo Uonoaes jjews Ul soejd Bupfe) Buidwinp aAY 29l UOSLIEH/PORIOON| 291
Zoi opusnbgysosad| 794

Buidiunp £q paieAco ease jo uood abien 9G alueydeg/u youed 191
95 (Q) AmH gs snjoyoessny] Lol

96 (D) AmH Gs SNjoyollessndl 191

9's (g) 1g eusjepuOWRL| 191

seale jjews ul punoj Buidwng 9¢g (v) iq eusjeouyyouled| 19l

uuoyun ealy B} /pejdwes ealy jjewg 95 PY II8ssny/1g Buejen! 19}
ssBd [BNS|\JULIolun Bary [Bjo) 0 « PNE AVIWPUIAN 224

uLogun ealy [ejo /pajdwes ealy jlews opesopj3ymein Aajrep| 1/}
feuisnpuypy puoureig enig|  2/1

uuoyun ealy [ejol/paidwes ealy jo uogiod jewg "pu sBuudg uepypag seBap sen| 11
¥'e mshinsod]  zgi

SSEd [ensij0 jPARIS/pajewixoxide easy 0 666 "PY APUIA\ PUB PAIE AT UMIG 19SUNS SO 291
pajelxoiddy ealyyssacoy oN/pepelg ARieidwoD/uoRonsueD Ay re PAIG /AT PUB GL-| "umiq pY [lessny | Z9l
0 ¥e Jeishignesung 1Issp| 2ol

uoioNNsUSD anldv/papeig Ajleleidwo) ¥'e suejodesung jsepy|  Zol
(a3 suelod/py [essny|  Zgl

¥e PHISOd/SL] 29l

X=4 sooadpooiweyg|  Z9l

(Y74 llessny joyoxep josom|  Zol

gEee uosiueHousy|  zZoi

8€e uoswey/Buogon| 29t

8€Z BuoOON/POSTON| 291

1l (35) 1 seed umo/poomusae| 91

Ll U'] Ssolld Hasa POOMUBSARH UWq JUD UMOL | 9}

jeadiaju; o} Ynolyip 158} doup jfeq = /N Ll (suoo) Juswidoaag poomusaeH| 91
Ll (MS)1Q 1ejua) umoj/poomuaaeH| ol

LS 8AUQ N asuung|  ovl

LS Aeisesgnedqen|  ovl

1exdisjul o3 ynoip 19 doup [jeg = /N 1S () Boineqey|  obL
1S (0) BBoyrPaen|  OpL

s {g) Bbonegen|  ovi

LS (v) BBo-ifeqey] ovl

LS Bbo/eay vemais| oyl

g (pu3 3s9An) uopkerorig ysiueds|  ovi

LS (pu3 3se3) uoieiprig ysiveds| oyl

pegmaal
23

¥-d8jqel
Gl B O TE 2 O R B E R T E G BE E h B e e




YA ,

ufejunoly suoysuowuis]  6e}
Esny/BrID|6EL
uope|/ueunop U0l 6ei
faleprque|  ori

fasreppuowey| gyl

sileNowv|  oFl

queypuusiayn|  opl
ebueisaisiA eyuocd|  gel
urejunopy auoeydedy uo4|  gel
(v) yreguofueg puesn| gzl
(D) esno yousyshikW| ¥l
8SNOH YOUBY/SHIM| 21

Amid feluusiuapumeseal — ¥zl
asno youey/imeosq| #zZi
uuysniipy] vzl

}ed feusnpujuosul]  zei

(@) wsungmyny|  Z9j
(v) esungepary|  zgj
(g)esungimieseq| 79l
(v) wsungzimeoeqg|  zol
(2) femyegumesaqg|  zoi

S ——— B I e T S S PR T ) ST IR TS R (T B e o LRy wi.ﬁ&gu e
s s SOON Ul e nen se e EA0=0U L EROA YIS oF koA di s 2 GNOH %%&%%&k&? e gl

EuEE:m Sujdwes pjai4 g e|qe




Table B-5

160 21 63 33 9.8
161 21 62 10 12.7
161 21 62 16 41.4
161 21 62 23 26.6
161 21 62 26 39.6
161 21 62 27 12.8
161 21 62 31 11.1
161 21 62 32 11.6
161 21 62 33 5.6
161 21 62 34 4.5
161 21 62 35 9.0
161 21 62 36 30.1
162 21 61 3 10.5
162 21 61 7 21.6
162 21 61 8 9.2
162 21 61 10 51.2
162 21 61 15 5.6
162 21 61 21 7.8
162 21 61 23 12.0
162 21 61 25 23.8
162 21 61 26 7.0
162 21 61 27 5.9
162 21 61 29 17.5
162 21 61 30 4.6
162 21 61 3 28.9
162 21 61 32 3.4
162 21 61 33 1.2
162 21 61 34 1.7
162 21 61 35 1.8
162 21 61 36 16.2
163 21 60 3 0.0
163 21 60 4 0.2
163 21 60 9 1.0
163 21 60 17 0.0
163 21 60 18 0.0
163 21 60 20 0.0
163 21 60 21 0.8
163 21 60 25 0.9
163 21 60 28 23.1
164 21 59 11 3.8
164 21 59 12 1.1
164 21 59 30{NA

176 22 60 10 1.3
176 22 60 11 1.5
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l Table B-5
' Orthophotos examined manually for vegetative coverage
SRy
176 22 60 27 1.4
l 178 22 62 32 0.3
178 22 62 33|NA
179 22 63 5 4.3
l 179 22 63 6 7.3
minimum 0.0
arith mean 9.73] .
' standard dev _ 11.78
maximum - 51.20
l lgeom mean - 1 std dev 0.95
[geom mean 4.64
[geom mean + 1 std dev 22.66
number of sections exceeding 20% coverage 9
l number of sections analyzed [ 52
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Introduction
This report:

1. Explains the methodology and uncertainties behind calculation of fluxes of wind-eroded
PM-10 (emission factors) using wind tunnel measurements carried out by UNLV in 1995
and 1998-1999, and

2. Contains emssion factor data developed by UNLYV for unstable (disturbed or weak
covering), stable (undisturbed or strong covering) and stabilized (treated with dust
suppressants) vacant lands. The emission factors presented here were used earlier in
UNLV’s computations of Valley-wide PM-10 vacant land emissions.

In this report, the wind tunnel volumetric flow rates, PM-10 initiation velocities, erosion
velocities and TSI PM-10 concentrations are converted to PM-10 fluxes (emission
factors) in tons/acre/hour, and PM-10 initiation and erosion velocities extrapolated to z =
10 meters. The 1995 wind tunnel field study sampling locations and sampling methods are
described. Methods used in the 1998-99 wind tunnel dust suppressant study are described
and compared to the 1995 wind tunnel study.

This is the second final report developed for this Clark County Comprehensive Planning-
funded project and the fourth report created for this project. The report dates and titles
are:

January 16, 2001 Estimation of PM-10 vacant land emissions factors for Unstable,
Stable and Stabilized lands using data from 1995 and 1998-1999
UNLYV wind tunnel studies of vacant and dust-suppressant treated
lands. Second final report.

September 13, 2000 Estimation of Valley-Wide PM-10 emissions using UNLV 1995
wind tunnel-derived emission factors, 1998-1999 emission factors,
revised vacant land classifications, and GIS-based mapping of
vacant lands. Final Report

March 28, 2000 Estimation of Valley-Wide PM-10 Emissions using UNLV 1995
wind tunnel measurements, revised vacant land classifications, and
GIS-based mapping of vacant lands. Supplemental Task:
Estimation of stabilized land PM-10 emissions using data from
1998-1999 UNLV wind tunnel study of PM-10 emissions from
different dust suppressants

February 22, 2000  Estimation of Valley-Wide PM-10 Emissions using UNLV 1995
wind tunnel measurements, revised vacant land classifications, and
GIS-based mapping of vacant lands




This report is divided into 10 sections that, taken together, provide a road map through
the wind tunnel data, from the PM-10 and flow measurements in the field to the statistical
summaries of the emission factor data, classified by wind speed category and major soil

group.

Section 1 provides information about the locations and stability classifications of the 1995
wind tunnel sampling sites, 1995 wind tunnel field test methods, and mass balances. It
also provides a comparison of the 1995 test methods to the 1998-1999 test methods, an
uncertainty analysis, the 1995 repeatability study, and flow rate corrections.

Section 2 tabulates the soil group and stability classifications, 10 meter velocities, TSI
measured PM-10 concentrations, and tunnel volumetric flow rates for each 1995 wind
tunnel test run. TSI concentrations and tunnel volumetric flow rates were used to
compute individual, non-spike corrected fluxes in mg/m?/min and ton/acre/hour. The
equations for computing fluxes are presented.

Section 3 tabulates 1995 wind tunnel individual and cumulative spike-corrected fluxes.
The method for correcting PM-10 fluxes for the effects of the initial loose PM-10 “spike”
is presented. Equations for computing cumulative fluxes and example calculations are
presented. Non-corrected individual flux data from Section 2 are used to compute spike-
corrected individual and cumulative flux data in Section 3.

Section 4 presents the methods for computing individuat and cumulative spike masses
from the 1995 study, and tabulates the resuiting data. Spike areas presented in Section 3
are used with TSI concentrations and wind tunnel volumetric flow rates from Section 2 to
compute results shown in Section 4.

Section S tabulates 10 meter erosion velocities from Section 2, cumulative flux data from
Section 3 and the cumulative spike data from Section 4 by major soil group and stability
classification. These data are used in Section C to compute emission factors classified by
soil group and wind speed range.

Section A tabulates 10 meter erosion velocities from Section 2, cumulative flux data from
Section 3 and the cumulative spike data from Section 4 by wind speed category for
unstable lands, all soil groups, and presents the calculations of log)emeans and
logiestandard deviations for each wind speed range for which data are available.

Section B tabuiates 10 meter erosion velocities from Section 2, cumulative flux data from
Section 3 and the cumulative spike data from Section 4 by wind speed category for stable
lands, all soil groups, and presents the calculations of logomeans and log;ostandard
deviations for each wind speed range for which data are available.




Section C presents summaries of the geometric mean emission factors and spike masses
for unstable and stable lands, classified by wind speed range and major soil group. Data
presented in these tables and figures constitute the emission factors that were employed to
compute 1999 Valley-wide PM-10 emission estimates from vacant lands. Data from
Section 5 were used in the computation of these resuits.

Section D presents statistical summaries of the aerodynamic roughness heights and PM-10
initiation velocities for each major soil group.

Section E presents comprehensive data the 1998-1999 wind tunnel emission factors from
stabilized (treated with dust suppressant), surfaces. Data for each dust suppressant and
test phase (Phase I, August - December, 1998; and Phase II, February - June, 1999), are
presented. Computations of the weighted average fluxes (from 5 and 10 minute runs) and
statistical summaries of the emission factors, averaged over all dust suppressants and
classified by wind speed range, are presented. Plots of emission factor data are presented,
some of which are plotted to the same scale as for stable and unstable lands, so that the
relative magnitudes of the emission factors can be visually compared for different stability
classifications.




Section 1 - Wind Tunnel Description, Field Methods and Uncertainty Analyses

1-A. Site selection (Table 1 and Figure 1-1)

Wind tunnel sites for the 1995 study were selected to provide uniform coverage in the
urban core of Las Vegas. The approximate distribution of sites across the Valley is shown
relative to major cross streets in Figure 1-1. The 1998-1999 dust suppressant study was
conducted in the long-abandoned sludge beds at the City of Las Vegas Water Pollution
Contro! Facility, located at the east end of Vegas Valley Drive next to Las Vegas Wash.

In the 1995 study, major cross streets and compass direction relative to the nearest
intersection (i.e. North-east corner of Mountain Vista and Gold Dust) were recorded, and
uncorrected global positioning system (GPS) coordinates were determined by a Magellan
hand-held Global Positioning System unit, generally accurate to +/- 2 seconds of latitude
and longitude (+/- 3 hundredths of a minute, approximately +/- 50 meters). When near the
intersections of major north-south and east-west streets, the compass location relative to
the intersection (example, north-east corner of Sahara and Walnut for WT006) was
usually recorded. To determine major soil group, site GPS coordinates were manuaily
mapped onto an enlarged version of the major soil group map from the 1985 Speck and
McKay US Agricultural Research Service soil survey.

Photographs of the site were taken, including an area photograph (nearest landmarks) and
a close-up of the soil surface under the working section of the tunnel. Two digit numeric
site codes were assigned to each tested location. A total of 85 sites were tested in a three-
month period from May 31, 1995 until September 1, 1995.

1-B. Methods for determination of site stability

In 1995, site stability was determined by presence or absence of intact crust, by proportion
of vegetation present (using an average from two 50-foot transects, counting vegetation
every foot), and by evidence of human disturbance (tire tracks, trash, litter, evidence of
recent earthmoving). Additionally, a surface soil sample was collected and subjected to
conventional ASTM sieve analysis. Vegetation coverage and ASTM soil particle size
distributions are available, but are not provided in this report.

Since the 1995 study was completed, new procedures for determination of stability of
vacant lands have been proposed and adopted by ordinances or rules in Maricopa County,
Arizona and by Clark County, Nevada. In late 1999, Clark County requested that the
stability of the 1995 wind tunnel sites be re-evaluated using 1995 close up (generally from
a distance of 2 feet) site photographs (most of which showed sheltering elements, rocks
and cobbles) and the proposed Maricopa/Clark County rules. The 1995 site photos were
evaluated by the 1999 UNLYV field crew (which had been performing field stability
classifications under the proposed Maricopa County rules) as to whether or not they
would pass ball drop and threshold friction velocity (TFV) tests. The result of this re-
estimation using the Maricopa/Clark County rules converted three 1995 “unstable” site
designations to “stable,” at Wind tunnel sites, WT058, WT059 and WT060. All other
1995 site stability designations were unchanged.




Table 1 contains 1995 test date, site cross street and compass corner locations, GPS
coordinates, stability classification and major soil group information, sorted by Wind
tunnel site designation. Stability designations are shown as a 1 (unstable) or 0 (stabie) in
Table 1.

1-C. Spatial and temporal variability field studies (Table 1A)

Several locations tested early in the summer season were visited later in the season in an
attempt to determine temporal and small scale spatial variability. During the late season
visit, the wind tunnel was operated at a location adjacent to the early season site visit
(excavation of earth for sealing the tunnel flaps to the soil surface made it difficult to re-
position the tunnel at exactly the same location. Because the tunnel was not run in exactly
the same location, the late-season site revisits were given a new two-digit designation.
One unstable site, WT031, was tested over a 6-day period at eight different locations
(WT031-A through WTG31-H) on a small lot on the east site of the Las Vegas Valley in
an attempt to determine small-scale spatial variability. A concordance of early and late
season site visits is shown in Table 1A.

1-D. Description of Wind Tunnel (Figures 1-2 and 1-3)

The UNLV-CCHD wind tunnel used in the 1995 field study and the 1998-99 dust
suppressant study is a modification of the draw-through design developed by Duane Ono
at Great Basin Unified Air Poliution Control District, Bishop, California. Modifications in
the UNLV tunnel include a 6 inch diameter working section instead of 4 inch section,
addition of a TSI Dust-Trak"™ PM-10 monitor in the riser section, use of heavy gauge
plastic flaps and soil or draft tubes to seal the tunnel to the surface instead of sharp metal
runners, and use of a rear air bypass to control averaging flow instead of a venturi and an
electronic motor speed controller. Major components of the tunnel are shown
schematically in Figure 1-2. Wind tunnel processes are diagrammed in Figure 1-3.

The working section of the tunnel is 6.00 inches wide x 6.00 inches high x 60 inches long.
Additionally, not shown in the figure, there is a 60-inch long flow-conditioning section
installed ahead of the working section of tunnel with a honeycomb flow diffuser at the

front end, giving incoming air 10 diameters to develop a turbulent profile before it passes
into the tunnel working section.

The working section is sealed to the soil surface with 3-inch wide heavy gauge flexible
PVC flaps. In 1995, the flaps were sealed to the surface with soil and rock excavated
from the site being tested. In 1998-1999, to allow measurement of much lower fluxes on
stabilized surfaces treated with dust suppressants, the flaps were sealed to the surface with
closed cell foam and 2-inch diameter 6 foot long cloth draft tubes filled with sand.

A Dwyer 90-degree pitot tube (labeled “profiling pitot tube” in Figure 1-2) is located in
the working section, attached to a height adjusting system that allows the tube to be set at
a logarithmic series of elevations above the soil surface. The pitot tube is connected in




parallel to two Magnehelic(r) pressure gauges, one reading from 0.00 to 0.20 inches of
water, and the other reading from 0.00 to 1.00 inches of water.

As air passes through the working section of the tunnel, it entrains particulates from the
soil surface (Figure 1-3), and the particulates are conveyed in the air flow through the
working section to the divergence section. The expansion section contains a front bypass
atr inlet, located on the top of the section. The size of the front bypass opening is
controlled by a sliding damper. The purpose of this front bypass air inlet is to control the
volumetric flow rate of air in the working section, and thus control the erosion velocity.
Air flow rate in the working section is lowest when the damper is wide open, and highest
when the damper is closed. In field work the damper is adjusted to give a specified
centerline pitot tube reading for a particular erosion run.

The expansion section is connected to a rectangular metallic box called the elutriation
chamber (Figure 1-2). As air flow enters the elutriation chamber and slows down, the
chamber captures particles with diameters greater than 70 microns physical diameter
(Figure 1-3). A door at the back of the elutriation chamber allows it to be cleaned after
each wind tunnel run.

Air flow leaves the elutriation chamber through a 6-inch diameter PVC pipe section, called
the riser (Figure 1-2). Air velocity in the riser is generally sufficient to suspend soil
particles with physical diameters less than 70 microns (Figure 1-3).

As air proceeds up the riser, a small sample is pulled off by the TSI Dust-Trak PM-10
monitor. The Dust-Trak(r) measures PM-10 concentrations in the range 0.000 to 19.99
mg/m’. The instrument uses attenuation of a laser diode light beam to estimate PM-10
concentration. Air is drawn into the unit at a fixed rate of 1.70 liters per minute by a
positive displacement pump, and passes through a built-in cyclonic separator (50%
aerodynamic cut size, 10 microns) before proceeding into a chamber where the suspended
particle stream breaks the light beam. The units are factory calibrated against a standard
dust suspension. The manufacturer (TSI) recommends annual servicing and recalibration.
UNLV’s first unit (Unit A) was acquired in the Spring of 1995, and was used during the
summer 1993 study with its original factory calibration. Prior to the start of the 1998-1999
wind tunnel study, Unit A was shipped to the factory for calibration. A second TSI Dust-
Trak", Unit B, acquired in 1999, was employed at the end of the 1998-1999 study, when
Unit A was returned to the factory for calibration.

After passing the TSI sampling port, particle-laden air in the riser makes a 90-degree tum
and passes by the sampling orifice of the cyclone, filter, venturi and fan system (Figure 1-
2). The venturi, fan motor and filter housing, from a standard General Metal Works PM-
10 atmospheric sampler, is equipped with a venturi orifice designed to choke air flow
through sonic velocity, and thus make air flow independent of temperature and pressure.
Design flow rate is 40 cubic feet per minute. The cyclone was built by UNLYV to have a
50% physical cut size of 6.5 mlcrons for approximately spherical particulates of density
approximately 2.5 grams/cm’. This physical diameter corresponds to an aerodynamic




diameter of 10 microns for particles of density 1.0 gram/cm’ for particles settling in
Stokesian flow. After passing through the cyclone, air is drawn through a glass fiber filter
for particle trapping before exhaust to the atmosphere (Figure 1-3).

After passing the cyclone orifice, the remaining flow proceeds through a reducing
coupling into a 4-inch diameter flexible tube, and then enters the velocity box (Figure 1-2).
The velocity box is a 6-foot long 4-inch diameter PVC pipe that is used for measurement
of the total volumetric flow rate in the wind tunnel. A Dwyer averaging pitot tube is
located 40 inches (10 diameters) downstream of the entrance to the velocity box.

Pressure drop across this pitot tube is measured by a Dwyer solid-state pressure logger
with a range of 0.00-9.99 inches of water, a resolution of 0.01 inches of water, and an
accuracy of 2%.

After passing the averaging pitot tube, flow enters the rear-bypass air inlet (Figures 1-2
and 1-3) . The rear by-pass air inlet is adjusted to give a specified pressure drop in the
averaging pitot tube, so that the flow sampling at the TSI and the cyclone is nearly
isokinetic. Typical pressure drop values were usually in the range of 3.00-3.30 inches of
water.

After leaving the rear bypass, air is drawn into the fan section and exhausted from the
system (Figures 1-2 and 1-3). The Dayton 10 5/8” diameter fan is powered by a 1
horsepower Dayton electric motor, turning approximately 3000 rpm. At field sites, the
electric motor is powered by a 5 horsepower portable AC generator.

1-E. Wind Tunnel Air flow balance (Figures 1-4 and 1-5)

Intakes and withdrawals of air in the wind tunnel are graphically depicted in Figure 1-4.
Air is drawn into the wind tunnel at front end of the working section and at the front
bypass air inlet. The combined flow proceeds through the riser, where a small subsample
is withdrawn at 1.7 liters/minute by the TSI Dust-Trak®. A 40 cfm sample is then
withdrawn from riser by the sampling tube connected to the cyclone, filter, venturi and
filter fan subsystem. The flow then proceeds down the flexible PVC tube to the velocity
box, where it is measured by the averaging pitot tube, and then blended with air from the
rear bypass air inlet before entering the fan and being exhausted from the system.

Assuming negligible air density changes in the tunnel, air mass flow rate balances can be
converted into air volumetric flow rate balances. The corresponding volumetric air flow
balance equations are shown in Figure 1-5. The key result is equation g, which shows that
the sum of two unknown flow rates, Qdil + Qwork, is equal to the sum of two known or
measured flows, Qavg +Qcyc,

(Equation 1-5g) Qdil + Qwork = Qavg + Qcyc

where:




Qdil is the flow rate entering at the front bypass air inlet

Qwork is the flow rate entering through the working section of the tunnel
Qavg is the flow rate measured by the averaging pitot tube in the velocity box
Qcyc is the known flow rate passing through the venturi in the cyclone-filter set.

This relationship will be used in section F to estimate flux rates from the soil surface.
1-EF. Wind tunnel PM-10 mass balance and PM-10 flux calculation

Intakes and withdrawals of particulates are graphically depicted in Figure 1-6. The
correspording mass balance equations are shown in Figure 1-7. The term “mdot” in
Figures 1-6 and 1-7 corresponds to a particulate mass flow rate in the system.

The purpose of Figure 1-7 is to lead the reader through the mathematics of the derivation
of the PM-10 mass fiow rate (shown as mdotsoil) from the soil surface in the tunnel
working section. PM-10 mass balances and air flow balances from Figure 1-5 are used to
develop am equation that estimates PM-10 flux rate from the soil surface in terms of
known or measured guantities.

Figure 1-7, equation p shows the key relationship that is derived from the mass balance:

(Equation 1-7p) fluxsoil = [(Qavg + Qcyc) x (Crise - Cbak)] / [Tunnel floor area]

where:

fluxsoil is mass rate per unit area of PM-10 eroded from the soil surface in units of
mass/area/time, generally milligrams per square meter per minute and tons
per acre per hour.

Qavg is the flow rate measured by the averaging pitot tube in the velocity box

Qcyc is the known flow rate passing through the venturi in the cyclone-filter set

Crise is the PM-10 concentration measured by the TSI Dust-Trak™ in the tunnel
riser

Cbak is the PM-10 atmospheric background concentration, typically assumed to
be 20 or 30 ug/m’

Tunnel floor area is the exposed area under the working section of the tunnel, 2.5 fi?

Measured, known or assumed quantities from each wind tunnel run are substituted into 1-
7p to compute the wind tunnel flux. An example calculation of the flux is shown in Figure
1-8.




Fluxes computed using this methodology are tabulated in Section 2 of this report. These
fluxes are not corrected for the initial “spike” of loose PM-10 that was recorded by the
TSI Dust Trak” in many of the wind tunnel field study runs.

Spike corrections are computed and explained in Section 3 of this report.
1-G. Wind Tunnel Test procedure - 1995 field study

The wind tunnel was transported disassembled in the back of a medium size (Dodge
Dakota) pick-up truck, and assembled at each site. A flat area at least 15 feet long x 5
feet wide was needed for assembly of four rigidly-connected units, the tunnel flow
conditioning section, tunnel working section, elutriation chamber, and support stand for
the cyclone-filter combination. Other components, attached with flexible PVC, could be
arranged in a variety of locations behind the rigidly connected units. Soil was excavated
from locations outside of the funnel working section with hand trowels and shovels and
deposited in a 2-3 inch thick layer on the flexible plastic flaps to form a seal to the surface.

After assembly, the ambient barometric pressure, atmospheric temperature and relative
humidity were recorded, and the pressure gauges were zeroed. The rear bypass air inlet
was set to measure a pressure drop of 3.20 inches of water to give a riser section flow
velocity that was nearly isokinetic with the flow velocities of the cyclone and TSI Dust-
Trak(r) sampling ports.

The TSI Dust-Trak™ was turned on and set to measure instantaneous PM-10
concentration, with no logging of data to memory. The tunnel fans were turned on and the
damper on the front bypass air inlet was closed until a “spike™ of PM-10 exceeding 1
mg/m’ was observed on the TSI display. Damper position was fixed at this point, and the
velocity profile over the soil surface was determined by the profiling pitot tube. The
tunnel fans were then turned off and the front bypass air inlet was opened all the way.

Barometric pressure, air temperature, and profiling pitot pressure drop data were entered
into a Quick-BASIC® computer program on a laptop computer to determine the
aerodynamic roughness and a corresponding set of pitot tube centerline pressure drops
that would correspond to a range of three or four 10-meter erosion velocities.

For the first wind tunnel run, the TSI Dust-Trak(r) was then set to datalogging mode, the
tunnel fans were turned on, and the bypass damper was closed until the indicated pressure
drop from the pitot tube reached the first designated 10-meter erosion velocity. At this

point, the Dust-Trak was set to begin recording one PM-10 concentration each second for
10 minutes.

The TSI display would blank at the end of the 10-minute period, and the tunnel fans were
turned off. Dust captured in the elutriation chamber and cyclone was brushed into new,
preweighed zip-lock plastic bags, and the glass fiber filter was changed. The tunnel was
reassembled, and the sampling repeated in exactly the same location, at a higher indicated




wind speed. For the first 49 wind tunnel sites (WT001 through WT049), the goal was to
conduct three sampling runs per location at progressively higher wind-speeds. For sites
WTO050 through WTO78, this was changed to four runs per location. at the request of
Clark County Health District.

Samples collected in the elutriation chamber were brushed into clean, plastic bags at the
end of each run and returned to the laboratory for weighing. Weight changes were
determined in a Sargent-Welch electronic analytical balance with resolution of +/- 0.1
milligram (mg). These data are available, and were reported in the UNLV M.S. thesis by
Joe Alvin Haun, but are not reported in this study.

Samples collected in the cyclone were brushed into clean, plastic bags at the end of each
run and retumed to the laboratory for weighing. Weight changes were determined in a
Sargent-Welch electronic analytical balance with resolution of +/- 0.1 milligram (mg).
These data are available, and were reported in the UNLV M.S. thesis by Joe Alvin Haun,
but are not reported in this study.

Glass fiber filters were pre-conditioned in a constant relative humidity chamber, weighed,
sealed flat in large plastic ziplock bags, handled with latex gloves when installed and
removed from the PM-10 filter mount in the field. After sampling, they were returned to
the lab and reconditioned to the same relative humidity and temperature, and then
reweighed. Filter weights were determined to +/- 0.1 milligram in a Sargent-Welch
electronic balance. Experience in both the 1995 and 1998-99 wind tunnel studies showed
that, unless an unusually high PM-10 concentration was eroded from the soil surface, 10
minute wind tunnel sampling runs were of insufficient duration to obtain a detectable
weight change on the glass fiber filters. For this reason, TSI Dust-Trak PM-10 data are
the only values reported in this study. PM-10 filter data are available, and were reported
in the UNLV M.S. thesis by Joe Alvin Haun.

1-H. Variations in wind tunnel field test methods and flux calculations for the 1998-
1999 dust suppressant study

Changes in sampling techniques developed for the 1998-1999 dust suppressant study are
described in this subsection.

1) Surface seals

In the 1995 study, soil was excavated from locations outside of the tunnel working section
with hand trowels and shovels and deposited in a 2-3 inch thick layer on the flexible plastic
flaps to form a seal to the surface. In the 1998-1999 study, this approach was not found
to work on the dust-suppressant-treated surfaces, as good surface seals could not be made
with some of the crusted suppressant material, and cleaner sampling techniques were
required. Instead, the tunnel flaps were placed on pad of flexible closed cell foam, and
weighed down with 6-foot long, 3-inch diameter cloth tubes filled with sand.




2) Determination of aerodynamic roughness and velocity profile

During the 1995 study, PM-10 eroded in during first three minutes of low-velocity
operation of the tunnel, was assumed to be small relative to the reservoir on the surface,
and other than observing the first exceedance over 1 mg/m3, was not recorded by the TSI
Dust-Trak"”. During the 1998-1999 dust suppressant study, it became apparent that the
PM-10 reservoir on dust suppressant-treated surfaces was very limited, and the first three
minutes operation during velocity profile determination was significantly depleting the
reservoir. A revised sampling procedure was developed as a result of this realization.

The TSI Dust-Trak™ was set to record PM-10 concentrations for a fixed period of five
{5) minutes during the velocity profile determination. The tunnel was set to operate at a
fixed centerline profiling pitot pressure drop during this initial 5-minute run. During this
initial run, the velocity profile was measured and the fans and TSI were shut off exactly 5
minutes after they were started.

The aerodynamic roughness and corresponding wind velocity at 10 meters were then
calculated with the Quick-BASIC® computer program. Then tunnel fans were then
restarted, and tunnel was operated at exactly the same damper opening as in the 5 minute
run, while the TSI logged PM-10 for 10 minutes. At the conclusion of the 10 minute run,
the elutriation chamber and cyclone contents were swept into plastic bags, and the glass
fiber filter was changed.

Fluxes obtained during the 1998-1999 sampling were then computed as a weighted
average of the 5 minute (weight 1/3)and 10 minute (weight 2/3) runs.

3) Flux (emission factor) calculations

As discussed above, the wind tunnel was operated only one time in each place during the
1998-1999 dust suppressant testing study. In contrast, during the 1995 wind tunnel field
study, the wind tunnel was operated for three or four times in each place at progressively
increasing wind speeds, and cumulative fluxes were computed (see Sections 3 and 4 of
this report for the computational methodology.

As a result, the flux values from Stabilized surfaces treated with dust suppressants are not
cumuiative, and the 1995 flux values from Unstable and Stable surfaces are reported as
cumulative results.

There should be little effect of this difference in data processing at lower wind speeds (<
30 mph), where most of the 1995 fluxes are reported for run 1, and are, not cumulative.

4) Site sampling protocols

Since the dust suppressant-treated surfaces generally had very low reservoirs of PM-10, it
was found after a few tests that multiple runs in one location at progressively higher wind
speeds did not produce additional PM-10. The first 15 minutes of operation (5 minute run
+ 10 minute run) significantly depleted the treated surfaces of PM-10. As result, the




tunnel was operated for only one run (a “run” being the 5 minute velocity profile
determination followed by the 10 minute erosion experiment) in each location. The tunnel
was moved to a different location for a subsequent run.

In Phase I, to assess effects of weathering, the tunnel was moved from one treated
surfaced to another after one run on each surface. With a set of 10 treatments, and a
productivity of 2-3 runs per day, each surface was revisited generally about once every 7-
10 days. See Section E, Tables E12 through E.22 for Phase I sampling dates for each
suppressant.

In Phase II, to assess spatial variability of PM-10 on each surface as the surface
weathered, the tunnel was moved from one location to another on the same treated
surface until a set of about 5 runs had been completed, and then moved to the next
surface. Each treated surface was visited about three times during Phase II. See Section
E, Tables E.2 through E. 11, for Phase II sampling dates for each suppressant.

Wind tunnel testing during each 1998-1999 dust suppressant testing Phase took place over
a four to five month period, with many visits to the same locations. During the 1995 field
study, wind tunnel testing took place over a three month period, with very few visits to the
same locations.

The following table summarizes differences between the 1995 field study and the 1998-
1999 dust suppressant study

Feature 1995 field study 1998-1999 study
Surface seals Site soil directly on flaps open cell foam under flaps
sand filled tubes over flaps
Aero roughness 3 minute, not logged by 5 minutes, logged by TSI
Velocity profile TSI used in flux calculations
PM-10 spike damper closed until too little PM-10
velocity spike observed not performed
Repeat runs Yes, three or four No, only one per test
in one place location
Emission factors Computed directly Weighted average of
from 10 minute runs 5 and 10 minute runs
Emission factors Cumulative at higher Not cumulative
wind speeds, accounting Few runs > 30 mph

for earlier runs in same
place. Many runs > 30 mph




1-L Uncertainty analysis of wind tunnel measurements
A complete uncertainty analysis of wind tunnel measurements was developed for this
report. Uncertainties for derived quantities were determined as the square root of the

sum of the squares of uncertainties of directly measured values, using the following
formula.

For a quantity, X, that is a function of parameters A, B, C . ..
La) wX = { [(BX/BAWA)? + {(SX/6BWB)]* + [(BX/BCWC)+. . . }1?

where 8X/8A, 8X/8B, 6X/8C , etc. represent the partial derivatives of X with
respect to A, B, C, etc. respectively, and

wA, wB, wC, etc, represent the experimental uncertainties of the
parameters A, B, C, etc. respectively

The partial derivatives represent the rate of change of the quantity X with respect to each
parameter, and can be thought of as “weights” on the uncertainties.

For example, for computation of gas density, p =[P MW]/[R T]

1b)  wp={ [(Bp/SPWPY + [(BpBMWIWMW)F’ + [(Sp/BRWR)Y® + [(Bp/STWT)” }*
When the partial derivatives are symbolically determined and substituted into the equation,
and the result is divided by the formula for p, the foliowing symbolic relationship for
relative uncertainty is obtained:

Ic) wplp ={ [WP /PP + [wMW / MWT + [-wR/R + [-wT/T)F }'?

Values of P, MW, R and T, and values of the uncertainties wP, wMW, wR, and wT, may
be substituted into equation L.c to compute the relative uncertainty of gas density. For
example, for

P =0.920 atm uncertainty, wP = 0.00167 atm

(from P =2753 inches Hg, uncertainty, wP = 0.05 in Hg)

MW = 28.9 g/gmole uncertainty, wMW = 0.2 g/gmole

R = 0.08206 atm-L/mole/°’K uncertainty, wR = 0,0001 atm-L/mole/’K
T=294°K uncertainty, wT = 0.55 °K

wp/p = { [0.00167 / 920 + [0.2 /28 9 + [-.0001/.08206 ] + [-.55/294)] }\**
wplp = {5.62x10°}? = 7.50x107

and  p=[(0.92) (28.9)] / { (0.08206) (294) ] = 1.100 kg/m’,

giving wp = 7.50 x 10° x 1.100 kg/m* = 0.008 kg/m’.




In this study, uncertainties were computed for gas density, centerline velocity, 10-meter
velocity, averaging pitot velocity and tunnel volumetric fiow rate, and PM-10 flux.

Tables 1B through 1E present uncertainty results for quantities used in determination of
the PM-10 emission factors

Table Parameter Estimated relative uncertainty
Worst case Best case

1B air density no data 0.75%

1C centerline velocity 13% 4%

1C 10 meter velocity 17% 12%

1D tunnel volumetric flow rate 6% 4%

1E tunnel floor area no data 0.50%

1E others see Table 1E and Tables IF and 1G

1F PM-10 flux - low riser flow uncert 71% 7%

1G PM-10 flux - high riser flow uncert 71% 10%

Tables 1F and 1G present uncertainty results for PM-10 emission factors (flux in
ton/acre/hr) for several combinations of riser flow uncertainty and PM-10 concentration.

When the relative uncertainty of riser flow rate is low (4%), and with PM-10 background
uncertainty of 10 ug/m’, the following emission factor uncertainty results are obtained.
Corresponding combinations displayed in Table 1F are underlined. * = not physically real.

Riser PM-10 concentration 40 200 1000
Riser PM-10 uncertainty pg/m’ pg/m’ pg/m’
2 ug/m’ 51% 7% 4%
6 pg/m’ 58% 8% 4%
10 pg/m’ 71% % 4%
20 ug/m’ 112% 13% 5%
50  pg/m’ . 29% 7%
100 pg/m’ * 56% 11%
200  ug/m’ * . 21%

When the relative uncertainty of riser flow rate is high (9%), with a PM-10 background
uncertainty of 10 ug/m’, the following emission factor uncertainty results are obtained.
Corresponding combinations displayed in Table 1G are underlined. * = not physically real.

Riser PM-10 concentration 40 200 1000
Riser PM-10 uncertainty pg/m’ ug/m® pg/m®
2 pg/m’ 52% 11% 9%
6 ug/m’ 59% 11% 9%
10 pg/m’ 11% 12% 9%
20 pgm’ 112% 15% 9%
50 pg/m’ * 30% 10%
100 pg/m3 * 57% 14%

200 ug/m3 * * 22%




The above tables show that flux (emission factor) relative uncertainties tend to plateau at
the riser flow rate uncertainty for conditions where the relative uncertainty in PM-10 riser
concentration is small (low fluctuations and a high average PM-10 concentration). This
corresponds to physical conditions where the stochastic fluctuations in the TSI-measured
PM-10 signal are small.

Relative uncertainties in flux estimates are highest for conditions where the riser PM-10
concentration is low and uncertainties in riser and background PM-10 concentrations are
high. Physically, this corresponds to occasions when the tunnel is measuring fluxes from
stabilized surfaces that generate low amounts of PM-10.

1-J. 1995 repeatability study

In late 1995, a repeatability study was conducted with the portable wind tunnel in an effort
to estimate the inherent variability of its particulate measurements.

About cubic feet of soil were collected in five 5-gallon plastic buckets from WT078, an
unstable site with one of the highest measured PM-10 production rates, located on the
east side of the Las Vegas Valley near the intersection of Mountain Vista and Gold Dust.
Bucket contents were thoroughly mixed prior to application.

A one-inch thick, one foot wide, eight foot long, uniform layer of soil was placed on a
level concrete pad in the utility yard of the UNLV College of Engineering, a site partially
shielded from the wind by a 10-foot high wall. The top surface was smoothed with flat
cardboard, and then indented with about 1/8” of surface relief with corrugated cardboard.
The cardboard was removed and the portable wind tunnel was placed on the soil, with the
flaps sealed to the surface with more soil from the site. The wind tunnel was operated at a
fixed flow rate, and PM-10 filter, cyclone, saltation, and TSI measurements were obtained.

Eight controlied runs were conducted at the same tunnel flow rate, with each run
conducted on a new batch of soil. (Soil from the previous run was swept up before new

soil was applied to the concrete pad). Results of these eight controlled are shown in Table
1H.

The average TSI PM-10 mass collected was 46.2 ug, with a standard deviation of 21.0 ug,
giving a coefficient of variation (CV) of 21.0/46.2 = 0.45, or 45%, for an average riser
concentration of 2.72 mg/m’® (2,720 pg/m’). This CV was lower than for the other
collected size fractions, but higher than the theoretical uncertainty estimated for single
measurements of high riser PM-10 concentrations in Tables 1F and 1G.




1-K. Flow calculation error in original 1995 data

Average wind tunnel flows for each 1995 run were re-computed in late 1999 for this
study. This occurred because a flow calculation error was uncovered in the summer of
1998 during a refit of the portable wind tunnel for the 1998-1999 dust suppressant study.
The source of the calculation error was incorrect interpretation by UNLV of units for a
pitot tube constant in a manufacturer-supplied guidance document for use of the averaging
pitot tube. The averaging pitot tube was used to calculate average volumetric flow
through the wind tunnel, and average volumetric flow is used to caiculate PM-10 fluxes
from the tested soil surfaces.

Use of corrected units for the pitot tube constant reduced computed flow rates by a factor
of about 3, and correspondingly reduced computed fluxes by a factor of about 3. Upon
discovery of the calculation error, all 1995 fluxes were recalculated in late 1999 and early
2000.

Only the correct, recalculated average tunnel flows and recalculated fluxes are reported in
this document. Flux rates reported by UNLV to Clark County in 1996, and used in the
Clark County 1996 PM-10 SIP, were too high by a factor of about two to three. Data in
this report reflect the use of the correct, recalculated average flow rate, and emission
factors in this report supersede emission factors reported by UNLYV in 1996.
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Table 1A - Index of repeat sites - 1995 wind tunnel field study

Cross street location Early season date & site # Late season date & site #
(before 7/15/95) (after 7/15/95)
Cameron & Harmon 6/21/95 WTO016 7/27/95 WTO054
7/27/95  WTO055
Carey & Revere 6/21/95 WTO015 7/24/95 WT0438
7/24/95 WT049
Carey & Simmons - unstable 6/26/95  WTO020 7/26/95 WTO053
Carey & Simmons - stable 7/25/95  WTO0S1

7/25/95  WTO052

Craig & Losee 6/9/95 WT007 8/2/95 WTO61
8/2/95 WT062
8/2/95 WT063

Hollywood & Bonanza 7/7/95 WTO033 8/4/95 WT064
8/3/95  WTO065

Martin Luther King & Alta 6/28/95 WT024 7/31/95  WTO038
8/1/95 WTO059
8/1/95 WTO060

North Las Vegas Post Office 7/28/95 WTO056
7/28/95  WTO057

Racetrack & Powerline 6/30/95  WTO028 8/3/95 WTO066
8/3/95 WTO067

Washington & Bledsoe 7/5/95 WT-031A
7/5/95  WT-031B
7/5/95  WT-031C
7/6/95 WT-031D
1/7/95 WT-031E
7/10/95  WT-031F
7/10/95 WT-031G
7/10/95  WT-031H
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Figure 1-1

Approximate major cross street locations of 1995 Wind tunnel test

sites Clark County, Nevada.

IF 32.33.3&,35.36,37.3@




((Pa1sAyd) wn g/ < ss8dipind s8njdnd) (wojjoq 4o uedo)
JBGUUIDY3 uoyDIaN3 spas dpjj x uooss Bupom jsuuny

x0q A}100ieA T /

,,,,,

1SNBYxa up}
upj uipw T uibw

/7 / /
/, 18Ul [puuny

/ mQE to41d Buyyoud

// jajut JIo

sspdAqQ juoJ4

UD} 8UOQJOAD
X 1INJUBA

L014D20|

3|y 4D sspdAq Jpay Buydwos

agn} jopd @c_mem»,q

= J9sIJ

Jsp47

(wn G'g = 8zis—
1o paisAyd % (0G) duoPA)

woJboiq jusuodwor) |puun] puip — 7—1 84nbi{




80DJuns |10s pasodxa W0}
wn g/ < .

d SSauyYbNoJ oJUIPUAPOJBD s8|21}4pd suIbJjUD
1SNDYXB S8[0HJDa S{09|I03 .
JaqUIBYD UoOLINT (¥ puUD A}IO0|9A $84NSDALU pPUD [3UUN} JO UOI}D8S
vbj LDt C agn} joyd Buyljoud (7 Bupriom susjua Jy (|
jD jauuUNy T ,
SaAD3| JIY (6 _

J3s14 Ul A4I00|9A
Bundwios o1jauios!
uIDjuIbWw 0} pajsnipo
}3jul 4o sspdAg ey (g

A}1o0j8A MO|} WDB A sdN
s¢snlpo Jaur Jip
sSDAAQ juody (¢

BUOIDAD JO WID8JJSUMOP A}IDO[BA
saansoawl sqn} jojid buiBoasay (/

Ui /deglf £°1 4o |S)
AQ j40 umpup s|dwps X
Jasid dn spssooud Jsquipyo

uoHDIN® Wod) Ay Am

-

43|} U0 pUD BUOAD UI
P8}23]j00 SB|J14ID4 ‘UD} BUOIDAD AQ
JaSId WoJj umpap mojy wiyo 0f (9

SUOI}08JIP MOJ} JID 8iDJIPUl SMOUIY
LD JBDIQ $8SS80044 [dUUn| puip  ¢—1 24nbiy




0A00D — s = bapy agny joyid Buyo.ud

\ NIOMD)
dAgp _l — /
+ 60D S | . r— i
= uoyy I | | | (/ ~
. | PO “4alUl AID

dAgp sspdAg juody

19Ul JID ssSpdAQ Jpay

agn} jojid Buibpusay PO + HdomD = 8siiD

-
(Wio Q1) 249D

SUOIL09JIP MO|} B}DOIpUl SMOUIY
20UDIDE MO[{ AV Jauun| puipm — v—| @4nbi




paindwod ag UBD YJOMD + (IPD Usy) ‘umouy 2420 g painseaw BABD YA
200 + BABD = YJomD + |IpD ‘uIRlqo 0} } ebuelesy (B

YOMD - 240D + BABD = |IpD uielqo ‘e ol p sInsang ()

YIOMD - 8SLD = |IPD ‘B woid (8

2400 + BAeD = asuD 'q wol4 (p
'suollenbe pealaQ

aouejeq mo|} seb ul a|qiflibou pawnsse -  UIW/IBY| £°| ‘UMOUY [3te)
UyD Of ‘Umouy 2420
Aslip painseaw Baed

UMOU) JO paunsesipy
dAqD + Baep = ueyd (2
2/00) - asup) = 6aeD (q

HIOMD + [IPD = 8suD (e
:suonenbe Aewild

MO} DLJBWNIOA = MO|} ssew usy 'seBueyd Aisusp Jie 8qibiiBsu Buiwnssy

suonenbe esuejeq Mol JIy - -1 8JnBiy




0AoJopwl — asjdjopwi= BAbjopw 9s|J40) S8JNspsW (S|

ubj) X UbjQ -
= upj jopw =

l0sjopw 4 -

(/ IPD HIOMD)

X 1PqQY X Pq)
= |IP{opul =ARgjopu

-

UOHP0
Buydwips

ISL 1S40

(Iptopw

+ jlosjopwl

+ >pgjopw)

= 8Sli) X 8slID
= 8slJjopud

wog) x dAgp = dAgjopuu

-
2A0D

X 8sl4)
— JAojopwl

SOXN|} SSDW ()1 —WNd 94P0oIpul SMOUIY
S0UDIPY SSOW (O | —Wd [2Uun] PUIp — 9—| ©4nbi




Figure 1-7 - Mass balance equations for PM10 (mdot = mass flow rate)

Primary equations:
a) mdotfan = mdotbyp + mdotavg

b) mdot avg = mdotrise - mdotcyc

c) mdotrise = mdotdil + mdotsoil + mdotbak
d) mdotbak = Qwork x Cbak

e) mdotdil = Qdil x Cbak

f) mdotrise = Qrise x Crise

Measured, assumed or known:

Crise Measured with TS1 Dust Trak(r)
Cbak Assumed 20 or 30 ug/m3, or measured with TSI Dust Trak(r)
Tunnel floor area 0.5 ft wide x Sftlong = 2.5 fir2

Derived equations:
g) from ¢, mdotsoil = mdotrise - {mdotdil + mdotbak)

h) from d&e, mdotdil + mdotbak = (Qdii+Qwork) x Cbak
i} from Figure 1-5, equation g, Qdil+Qwork = Qavg + Qcyc
J) substitute1intohand hinto g
to obtain mdotsoil = mdotrise - (Qavg+Qcyc) x Cbak
k) by ¢, mdotrise = Qrise x Crise
I) by Figure 1-5, equation d, Qrise = Qavg + Qcyc
m) therefore, mdotrise = (Qavg + Qcyc) x Crise
n) therefore, mdotsoil = (Qavg+Qcyc) x [Crise - Cbak]

0) fluxsoil = mdotsoil / Tunnel floor area

p) therefore, fluxsoil = [(Qavg+Qcyc)x(Crise-Cbak)] / [Tunnel floor area]
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Section 2 - 1995 wind tunnel field data and uncorrected flux calculations.

Table 2 contains the following data, sorted by Wind tunnel site designation:

1) Date at which each site was sampled.

2) Wind tunnel site designation, listed as WTOxx, where xx is a two-digit site number.
3) Major soil group.

4) Wind tunnel run number at each site.

5) Duration of PM-10 logging event, in minutes. Each event was 600 seconds (10
minutes) long. Logging frequency and run duration were programmed into the Dust-
Trak®. The Dust-Trak® measured and recorded PM-10 concentrations every second. The
TSI shut-off automatically after 600 seconds of monitoring.

6) Erosion velocity extrapolated to z = 10 meters above the surface (shown as U10).

7) Wind tunnei site stability classification, with O = Stable, and 1 = Unstable.

8) Average PM-10 concentration measured by the TSI Dust-Trak"™ during the 10 minute
sampling run.

9) Average volumetric flow rate measured through the averaging section of the tunnel
(Qactual), measured with a Dwyer averaging pitot tube.

10) Individual, non spike-corrected flux in milligrams per square meter per minute
(mg)/(m*-min). This uncorrected flux is computed using the following equation:

PM-10 flux = [(average measured PM-10 concentration) - (assumed background PM-10
concentration)} x f(average flow rate) + (cyclone flow rate) / (tunnel floor area)

A PM-10 background concentration of 0.030 mg/m’ (30 pg/m*)was assumed for all runs.

For example, using data from WTO002, run 1, with an average PM-10 concentration of
0.157 mg/m’, and a flow rate of 431.1 fi*/min, the calculated result is:

PM-10 flux = [(0.157 mg/m") - (0.030 mg/m*)] x [(431.1 ft*/min) + (40 ft*/min)] / (2.500
ft’) = 23.93 (mg-ft)/ (m’-min) x (0.305 meter/foot) = 7.30 mg / (m’~min).

11) Individual non spike-corrected flux, converted to ton/acre/hour. The conversion factor
from mg/m*/min to ton/acre/hour is 2.206 x 10 Ib/mg x 0.0005 ton/lb x 4047 m*/acre x
60 min/hour = 2.68 x 10™ (ton/acre/hr) / (mg/m*/min). For WT002, run 1, this results in:
7.30 (mg /m%/min) x 2.68x10™ (ton/acre/hr)/(mg/m%min) = 1.95 x 10° ton/acre/hour.
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Section 3 - 1995 wind tunnel spike-corrected individual and cumulative fluxes
Table 3 contains the following data:

1) Fractional spike area, computed as the proportion of the area under the curve that can
be attributed to the initial “spike” of loose PM-10. This proportion of area is graphically
displayed as the dark portion of the line on the left side of the plot in Figure 3-1. It was
computed using a Turbo-Pascal® program that processed the data files, computing the
area under the spike portion of the curve, the total area under the curve, and then
calculated the ratio of the spike area to the total area.

2) Individual, not spike-corrected flux, from Table 2.
3) Fractional area, not spike, computed as (I - fractional spike area)

4) Individual spike-corrected flux, computed as (fractional area, not spike) x (Individual,
not spike corrected flux)

5) Cumulative flux, spike-corrected = running sum of spike-corrected fluxes over the
several runs at each wind tunnet test site.

6) For Exampte, using data from WT002, runs 1 and 2

Run 1 Fractional ares, not spike =1 - 0.178 = 0.822.
Individual flux, spike-corrected = 0.822 x 1.95x10™ = 1.61 x 10 ton/acre/hour

Run 2 Fractional area, not spike = 1 - 0.602 = 0.398.
Individual flux, spike-corrected = 0.398 x 7.22x10 = 2.87 x 10" ton/acre/hour

Cumulative spike-corrected flux, un 2 =
individual flux, run 1 + individual flux, run 2 =
1.61 x 10” ton/acre/hour + 2.87 x 107 ton/acre/hour = 4.48 x 10” ton/acre/hour

Cumulative spike-corrected flux, un 3 =
individual flux, run 3 + cumulative flux, run2 =
1.50 x 107 ton/acre/hour + 4.48 x 107 ton/acre/hour = 5.98 x 10” ton/acre/hour

7) Blanks in Table 3 indicate runs for which 600 data point TSI files, needed for
computation of spike area, were not available. Some files were corrupted or lost after
download from the TSI Dust-Trak®. Spike corrected individual and cumulative fluxes are
presented in Table 3 for all wind tunnel runs for which TSI data files are available.
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Section 4 - 1995 Wind tunnel individual and cumulative spike masses
Spike masses were computed by the following procedure:

1) The TSI Dust -Trak™ logging software computes an average PM-10 concentration
sampled during each 600 second run.

2) The average flow rate in the riser section of the tunnel was computed as

(flow from averaging pitot tube data, cfm) - (cyclone flow, cfm). The cyclone flow,
choked through a venturi, was 40 cfm for all runs.

3) The total PM-10 mass passing through the riser during the sampling peniod is
PM-10 mass = (average riser flow rate) x (PM-10 riser concentration) x {run duration)
4) For each 600 second run, the proportion of the total signal area that corresponded to
the initial “spike” of loose PM-10 was computed using a Turbo-Pascal™ computer
program. Figure 3-1 depicts this spike area as the dark line on the left side of the plot. This
proportion of spike area is presented in Table 4 in the column labeled as Aspike/Atotal.
5) The PM-10 spike mass per unit area for each run was computed as

PM-10 spike mass = (PM-10 mass) x (Aspike/Atotal} / (tunnel floor area)

and converted from mg/ft’ to ton/acre using 4.797x10°° (ton/acre) / (mg/ft})

6) The cumulative spike masses were computed by summing spike masses from preceding
runs at each site.

- For example, using data from WT002, runs 1 and 2

Run1 PM-10 spike mass = (0.157 mg/m’ x 12.21 m*/min x 10 min) x (0.178) / 2.5 fi* =
1.37 mg/ft® x (4.797 x 107 [ton/acre)/[mg/ft’] ) = 6.56x10"° ton/acre

Run 2 PM-10 spike mass = (0.499 mg/m® x 12.21 m*/min x 10 min) x (0.602) / 2.5 f* =
14.66 mg/ft’ x (4.797 x 107 [ton/acre] / [mg/ft*] ) = 7.03 x 10™ ton/acre

The cumulative spike mass, the amount of loose PM-10 assumed to come off if the first
wind tunnel run had started at the higher wind speed of Run 2, is the sum of the two spike
masses for Runs 1 and 2.

Cumulative spike mass = 0.656 x 10* + 7.03 x 10™ = 7.69 x 10™* ton/acre

7) Blanks in Table 4 indicate runs for which 600 data point TSI data files were not
available. Some files were corrupted or lost after download from the TSI Dust-Trak™,
Spike mass data are presented in Table 4 for all runs for which TSI data files are available.




PO-398'S VO39S |SZ el oL giel | Geer Z€0  |9690 L | SIOLAA
€0-351 ¥ 203021 |1GSE oL 86'LL | ZEZY geel 1550 € | #i01m
€035V €0F20’Llezlz Job 8611 | Zezv 290 16590 12 | PIOLM
E0-3epL  [€0-3Ev'L |SH62 oL | 88l | ZeZr | 060  [/89°0 L PLOLM |
z0-3gL°L £0-386') 19T i oL ZeTL | osey g82c 1220 € | EL0IM
£0-9566 _ [€0-3/9°9 [046EL 0L | z€Zl | 0%er | ety  |vi00 Z_ | CLOLM |
£0-2/8 £0-3/87 896 oL ZEZL | O'sey 6927 0650 b | €l0IM
£o-36e€  p0-3106  ei8k 0l 60°C) (3144 6080 08y 0 £ ZLOLM |
E0-36¥ Z 0351 v1ZE 0l 60Z) | 1 4Zv €880 190.0 Z_ [ ziolm
v0-31Z6 |YO-1Z6 [BLEL 0L 80ZL | 1izv ZIg0 18110 RET)
€0-36C L €0-30vE  (280L oL | zezh | oser | 4190 [vLi0 Z | FIOLM
€0-358°€ £0-3G8E  PZ08 ol ZeZL | 0'ser 608Z 8950 b LLOLM
£0-362°€ vOravS 9 vOE) oL 0ZL | £92y | G860  |¢e¥0 € | DIOIM
£0-3¥9Z €03 T e99Y 0l 1020 | Ty PSL 5290 Z | 0loiMm
¥0-300'% ¥0r300v 659 04 1021 | eoey YIEOD 0550 L | OMOLM
0i Il | vESK €120 - € | 600LM
\\i oL ZZL | peer ) Z__ | 8001M
oL 1220 | vEEy €810 I | 6001M
pOraLLT VOr320Z_ |1Z ol ZLZL_| 642y E9L0_ lees0 £ | B0OLM
S0-3z69 S0-av9S 8k} oL Lzl | 8.2y §500  |Wv0 Iz | 800LM |
503821 503 L 220 04 ZiTL | 6.2y 8100 19060 L [ 5001
e0-3vF |} PO-3ELE LLL [¢]" og'Ll g Z28c0 ESS 0D £ 200LAA
£0-3/0} ¥0-386'6  |080Z ot 08t | a9l 1690 2600 Z T 1001M
50-358°0 S0-358'9  |ev't ot 0811 | goip 100 [9z¥0 I | Z00IM
£0-309L  |EO3REL (eLee O | S8LE [ y8lP 0 Z99F  (VEPO  |E 1 S00LM
€0-3/6G S0-2EE 6069 oL se'kl | ¥eiy 8507 80,0 2 1 s00um
£0-3997 e0-359C  |/Z'SS oL | skt | vew L) 19690 i | 900LM
yO-IlvE YO-306Z_ 0B 0i BSlL | e8op IEL0 12640 Z | G00IM
vO-30L L (vO-30LL o€ (0b 4 8GTLE [ 680F 2810 €20 ib ] SO0LM |
) ol 094k | oLy 800 ARSI
0L 0g'LL | golF 8500 z__ | vooim
oL 0g'LL | 89ip 6ELD || ¥OOLM
£0-30¥ T €03/0t |82 ol €vTL | O6ep 1¥90 __ |869°0 €| €00LM
£0-3€E | €03ll’L POET ol €rZl | OBEY Zilo 0090 Z__ | €001M
¥0-3¥2 2 v0-3vz e |99 ol EvZL | OBEY 1810|1050 I | €00LAA
€0-3104 FO-38e'Z 61 o]} [T xA" L LEV SIZ0 viyr0 £ Z00LAA
Y0-3897 vO-3E0 L |99pL 01 1220 | L IEp 66v°0__ |Z090 Z__| 200LM
S0-395°9 503959 i€ 0l 22k | L IEY 510|810 I | 200LM
£0-329Z E0-AEL vSiZ ol EvZL_ | o6er 9900|6280 € | 100IM
£0-306 | S0r305 LIS IE ok E¥ZL | O6ey xm c 890 Z__ | L00LM
00+3000 __ |00+3000 1000 ol Er'Zl . ,

210 119045 9)B1 MOy} [SULN]} PUB LORBIUAOUOD |5 WOJ) SOSSEL ayds eAJRINWND pue |BnplApul JO uogeindwo? - ¢ ajqe |




€0-3P1'S £0-3Zv'Z_ [€505 i STZL 8920 £
£0-32LT €039 lsc® 01 . z
£0-39¢ | €030t |ove 04 L
£0-30Z ¥ €032z lsloy 0l £
£0-366 | vOr3L67L 1991 0l 4
£0-364 1 €036 L lee¥be L i
e0-3127 €0-30LL |06 ol €
£0-329'1 €03k L (M2 0} z
y0-38LF y0-38LY (966 oL }
£0-308'L €0-380Z |92 ey ol €
€0-324°S E0-3657 [T €S ol 2
E0-3LLE  [E03LLE 18099 oL . L
€0-352°0 €0-3667  |€€Z9 oL £
E0-392°€ €0-360°)L  |6L9Z ok Z
e0raLlZ e0-3LLZ  [9LGy 0} f
€0-360° 2 _ |€0-309L  |eyeE  OF €
£0-3Sv'S  |e0ra0T |06 i 0l 4
€0-IVVE £o-avr'e  |0L1L 0l }
¥0-3919 YO-3zZ L |8 € 0 g
O g yO-30r € |60L 0l z
vO-av0 | pOrav0’L 8L ¢ 0l b
£0-389'1 $0-3089 |62 ¥i 0l g
¥0-366 6 vor3/ry |26 6 oL z
¥0r325s ¥0-325S |06 +i oL b
£0-30€L pO-a28'Y SO0} ok £
¥0-202 8 v0-38L Y (966 oL z
vo3zve  [vorazve  lebl oL b
€0-380€  |p0-30/6_ SEOZ oL £
£0-aALLZ €0-36Z ) 19 oL Z
v0-36.8 ¥o-36.8 _|€cBl 01 L
£0-30v G €0-36v | |00'LE ot £
€0-AL6E £0-9v6' L | LEOF oL z
€0-36°F €026 LLLY ot b
” 0l €
ol z
£0-311 2 €03l eV 01 L
€0-369G__ |E0-3LLE  |v8 ¥ 04 €
£0-38S°Z v0-3687  |640L 04 4
£0-3607 £0-360Z |£9'Ev 0} !
€0-ale'|l vOIVGL |24 Sk 0l €
£0-390°L ¥0-30L 7 (086 z

}joZ19sug 2J81 MOJ} [SUUN] PUE UOREIUSOUOD S| WO Sassel axids sAgenwNS PUB |BnpINpUI jo uogeindwio) - ¢ digel




ol WwZi | ZEEr zeg'L z

‘ S U URO AU £ el (47154 oe60 | ... .ib

€036 €0-3L4°S £8°40) oL A4 LZEY ey 8180 €

€0-3v2€  [e03zel  1464€ 0L SZZL | lZEv £/07  |riED 2

€0-326'1  |e0-326’)  '86'6E ol STTL | lZey S¥Z | 9590 |

£0-318¢T pOr39€sL IPESE ol S¥Z, | B6Er 1850 9150 £

[£0-320T e IR A T o0l SvZL | g6er €90 [Zes0 Z

£0-30¢°1 £0r302°L  (S6FZ ol SVZi | 965y €590 /9.0 |

¥0-30L€  |PO-3601L 82¢ 0L 9EZL | o9k SZ10  |69E0 €

¥0-300°Z cO-301L  ls¥L ot 9ETL | 99%EF SII0__ 0820 Z

#0-36Z | PO-36Z1 (892 ol gEZE | 99w 9610 |6vE0 |

ol E¥ZL | O6Er 1668y .-- £

oL EvelL | oecr £56'61 z

0l ezl | oecy ov8ZE }

0l Lzl Z BE¥ L9l £

i vz | zZsey 1091 7

ol WwzZl | Zseer ZEO'L b

T 0l szzl | lzey 0822 €

Q) SZZT) LCEY 865’1 <

oL | szZL | Lzew o8t L

B oL 91zl | g6y eviz 3

0l 912l | s6Zv €461 z

| o] 1.98121 S6ZY 950 I

oL ZlTL | cev 6016 3

- 0i zizy | cevr 8e5 ) Iz

0} ZLZL | cew 0EE L

ai 8521 | Levb 589G g

- 01 9SZL | Levd ovee | Z

[*]3 g5 Zi LEbP BES'E I

ol \WwZy | zeer 169'G 3

0l WwZL | Zeer 5992 z

oL \WZh | Zeev ZBE'| |

Z0-30¥°L €0-38.9 er Ly 0l gL'zl £0er 7154 96890 £

£0-39C L €0-3ES |26 0)1 ol gLzl | coer vi9Z __ |1580 F

e0-3IFe1 €0-3r6°L 05'0F 0} 8L ZL € 0EP LE¥'L 1850 }

£0-986 | vO3196  |¥002 [\ 0SZL | vivr GBS0 15890 £

£0-320°) vO-30L'r [$58 01 05TV | vbr 0050 |ZvE0 F

¥0-3r1 9 vO-3ri9 082l |0b 0521 | ¥ivk gvs0 _ |69r 0 L

£0-367'| pO-38LC (P99 0 2TV | veey GIEQ  |8Zp0 £
€0-3L1L 03664 S99l 0l 1ZZL | veey ger0 15890 RS

YO-3LLE YO3LLE vLL oL IZTL | vEEN 9020 |S8.0 L

Llogeays 9]B1 MOJJ [8UUN] PUE UOREBJIUSDUOD |G WO SISSELI IS SARIMUNS PUE [enpiapul Jo uogenduo? - ¢ ojqe L




oL 000 ¥
PO-3EZZ yOr30v'lL 16T 0L | 60Zk | 0Zzv £
503828 So-3828 (e} ol 801 | 0¥ z
00+3000 ___ [00+3000 (000 ot 60ZL | 042y L
20392 Z 00+3000 _ |000 oL iwel | Zeey €
£032C  |p0-38LL 2T 94 oL WwZL | zeer z
e0-38y L g03er L |Ze0E ob | _wZh | zser I
£0-36E ¥ £0-366C  |S£ 9 oL zzL | Lzew I
[e0-30¥ 1 ¥0-3088 |28l 0L szzL | LZer z
pOrIEL'S vO-3ELSs (9901 oL SZZL | LZEp |
£0-36F L £0-369C |85 oL SvZL | B6EY €
€0-O8LP €009t 0L%E oL | s¥ii 2'6er [4
co-3LbEe o3I e |28V oL s¥ZL | @6y b
co3vLZ £0-329'L  |6L€E 0L | oizh | ceew £
EEAN . i oL 8LZL | Seer z
PO-3EZ ¥ AL oL 91 ZL | Ge&p l
03T} £0-36L'G (G2 901 oL 95Tl | Low £
£0-325L €03y (9588 0} 96ZL | Lerb z
£0r38Z € E0-382€  |6289 oL | eszh | Levk b
€0-349') vO-3528 (B Ll ot WwZTlL_ | ZeEr €
vO-3rp @ vO-38SE |9V L o) \wZL | Zeer z
yO-3/8Y po-3/8% P10} 0t trZL | Zeer b
I E0r3eV L |90'6Z 0l gLzl | e0ey €
E0-3YET yora/82 vl ot 8LZL | €06V z
£0-355 1 £0-355'L  |PEZE oL gLzl | €06y b
£0-385°S £0-38LT _ |vESH oL SvzL | geey €
E0-36EE £0-30L'C_ |SBEF b SvZL | geey Z
€035} £0-3sZ’h 1009Z o} SvZh | geey |
£0-308°1 VO-3EES  |LL L) o4 ZEZh | OGEr €
€0-32) vO35LY V98 ot ZeTl | osey 3
v0-3268 vO-3268  (SLAL 0L Zezl | osey b
pO-3ISE vo-350F eV 0l 9iZL | ceey €
Sry ol BLZTL | Sezy z
¥69 ol BLZL | Seey !
veZL 0l izl | ZeEy €
9551 01 Wzl | zeer z
86°EE ot Wzl | zeey |
vaZEL 0L 81CL | E0ck 3
1862 oL 8LZh | €0ew z
91'%€ oL 812k | eoer L
0L Izl | zeer
s o i 5

110 ¥ 199ys B)BJ MOJJ [SULN} PUB UOKBAUIIUOD |G LIOL SBSSEW aXids SAJEINLIND PUB [eRPIpUl Jo uoheindwo?) - ¢ elqe L




210 G)83US

Y0382 vO-391Z  [ISF ol vEZi | 8SEr | QIZ0 _ |SEFD Z 6S01M
[S0-360L SO-360°2 (8L 0} veZl | 9SEr 05,0 0020 (L | 650iM
€0-390°G vO-3v6¥ 620} oL E¥ZL | O6Er SZ80 1820 v 8501M
£0-395 ¥ £0-3G€T  |/06F 0} £PZL | OBEP 2LV 0480 E _( 950IM
€0-3122 £0-392}  [62'9T [ EPZL | OBEP | 9980 0190 z 2501M
vO-31G6 _ [¥0-3156 |2 6L [y E¥ZL | OBEP ELLO _ [BSSO } 8S0LM
ol 95ZL | Lewy ¥z 0 ¥ £501M
ot gseL | Levy 1010 £ 2S01M
ot 95ZL | LEwb £91°0 4 1SOLM
0l 95ZL | Ltwr £90°0 L /501M
ot E¥'ZL | O6ey 8rE0 v 9501M
ok EvPTL | o6ty £6Z°0 - £ 950LM
0l EvZL | O6Er S0E0 Z 9G0LA
vO-322 1 v0-IZZ L (VST 0t EvZ) | D6EY £610 |PEED b 9501M
ol 89T1 | llwy Z¥s0 b SSOLM
ol 89CL | Livy 09g’L £ G501M
ot 892L | Liwy 9.0 | z SS0LM
PO-30Gy  |PO0SP  1BE6 ]} 89ZL | Livy 0SE0  |825°0 b | S90IM
. o 0l Wzl Z'8EY TESO 1P | PSOLM
2] [5.44] ZB8Er 2650 £ PSOLA
R 0l wweL | Zeer ®Zo | z YSOLM
v0-325°Z pO-3262 |62 0l L | zeey veL0 /690 b ¥SOIM
0l 62TL | 6Lk 2690 ¥ | €S0IM
0! 8TL | 8.5k €S2 £ £G01M
0l POEL | b 09k 9960 z £50.M
vO-3¥68 yO-Iv68  [¥98L ol IZEL | 999 SEOL  [I¥E0 L £50.LM
oL _ Z5¢L | vk 8120 ¥ ZSOLM
ol 57V | BER v¥e0 E ZSOLM
0l 2921 | GSvy P10 Z ZSOLM
00+300°0 00+3000  |000 0l Z9Ch | SShy 100 Joooo b ZS0LM
£0-392°L ¥O-366€ |98/ [ 8921 | Liwy EOrV0_ [0SE0 ¥ LSOLM
¥0-350'6 vO-3062  [#9'GE o) 80TL | Livy £660  |0260 £ LSOLM
$0-355°) vO-355'L [ZZE o 8921 | Livv 89€0  |€/10 F4 LSOLM
00+3000 00+3000 (000 oL 89ZL | Lliby €210 0000 i LSOLM
ot veLL | L2k Ly} v 0SOLAM
0l g8l | vely €58°S € 0S0LM
ok g8l | valr 04L0 z 050.LM

. . . !

€

it

i b

a)e1 MOJJ jeULN} PUB UOHRAUSOUOD [S] WOl Sasseuwl eyids SAREJNING PUE |BENPAPUI JO uogeindiuoe) - ¢ aiqe]




210 9l9syg

Zo-3E8 L Z0-3bv'L |6V 008 ot Z5ZL | L2 Zist _ [zelo €
€0316€ €038 E |82 E9 oL Z6ZL | Ly 852z [¥090 Z
YO-32E9 pO-3ZES  BLEL 0L Z5Zi | v SEY0  |S090 b
€03vSh  v0r3BLY 866 oL evZL | 06Er 19E0 |9850 v
£0-390°| yO-3.8%  |9L0) oL EvZlL | 06ty €5v'0 | ISP 0 £
yOraELS yO-305Y (558 ob EVZL | D6ey peE0_ |/8¥0 z
eI vo-asl L Ove oL EFZL | 06Ev vELD _ |00E0 I
ot v
v0-38.6 voazys  [0E bl oL eLZL | sew g
YO-39E b yo-321  v9C oL EL2i | Serr 4
Y0-360°€ vO-360€ _ 1P¥9 oL | erzi | cevp 1
c-36c€  [v0-3096  j2002 oL | €ezL | €Sew iy
£0-3iv2 _ |eo-36v 9608 oL €ETL | eser £
v0-3066 ¥O-3066 19561 ot EETL | CSer z
0L €EZL | coe¥ L
€0-366S  |eo-alve  |GL0S oL 0521 | Sivy y
£0-386 € £0-300)[6022_ |04 0SZL | Sivr £
£0-325Z 00380 | iZ oL 0SZTL_| Siv z
£0-3061 £03051 |02 1E oL szl | Sivb }
03825 |v0-302S ¥ 0L ot 9L | 990ev v
£0-39/ ¥ £0-399°€  (€E9L oL ®zZl | goer £
£0-304 1 vO-356G | IP L L 9eZ) | 9%y z
v0-310'G y0-310G ¥V Ol oL o€zL | 99%¥ J
£0-381 € E0-362C  yrov ol ZLTL | c6hF v
£0-385'L _ [v0-38.9  (vi vl oL zLZL | cew €
¥0-36.°8 yO-30ES_ SO LL 0t ZlZL | cowr Z
v0-3gvE pO-Io¥E  |1ZL 04 zLZl | cemr |
€0-268°6 e0-36L L |8TLE 0L S9ZL | eovr ¥
E0-311L 8 £0-306% _ [Z0201 |0} S9ZL | BowF £
€0-31Z°€ £0-36rZ_ 9616 ol 58ZL_| 69 z
¥0-391°L yo-39L L €6 ¥l 0t 59zl | 60vF L
£0-3€9'/ 03621 €692 01 6ETL | viey ¥
£0-3¥E9 £0-3/62 2919 0y 6EZL | ¥ it E
£0-3EE €0-36ZZ (B9 LY 0i 6EZL | wiey z
£0-380°| £0-380'L /S22 oL 6ECL | ¥ic¥ i
£0-2491 ¥0-3.0€ | OV9 oL 05zt | viry v
£0-34E) #0-39.G | 102H oL 0SZL | viry £
¥0-306Z 0307 100G 0i 052l | vy z_
¥0-306°S v0-30SS  (9¥ L1 oL 0621 | vivr |
p0-309. _ v0308L |VLE 0L vETL | ooer v
¥0-318°G v0-3¥6C_ 219 04 vEZL | 9Ser £

a]EJ MO} [2UUN) PUB UOGEIUSIUODD |S] WO SaSSBW S3ids 8AREINWND pue fenpinipul j0 uogendwod - ¢ aiqeL




LW-3E £0-3969 £0'Spi oL £2Cl 6 lEY 4850 ¥ BL0LM
10-30€° ZorasL's |EE'€L04 ol | ¥ A4} 6'IEY oZe0 £ B8L0.1AA
20-358'4 coavsl  |9GELSE o] 2Tl gler Zel0 4 8L01M
€0-J90°€ €0-390¢C (Z8ES ol XA Bty CESD b 8L0iM
e0-3ZE'6 er3zve  [EVOS 1] 96572 LEVF S50 14 L40LM |
£0-306'9 £0-369G  |iS8il ol gscl LEYP | ErL0 £ LL0iM
£0-31e°L yoaee (108 oL 98Tl LEVF Zse'0 4 2/01M
¥o-30c8 3088 [0EL) o} 9gc! Levy 0440 i LL0LM
E03Z8T PO-3ELS8 2061 1] A4 LiEr 080 4 9L01M
£0-319') €0-301°4  [sBEe oL el L ier 1840 € 9L01M
PO-30LC YO3PLT |11 ol 122 | LIy 1520 Z_ | 9.01M
Wo3lEC_ |¥O-3LET |E6F ol IZZh | VIER P01 | 9201M
€002 vo3zLz |95 [0 662t | FiEw €220 v | GIOLM
€0-344'L  |go3zh)h  |9TET ol 6E2L | VIEY SE90 € | S/0IM
v0-305'9  |PO-3gz€ (w29 oL 6EZL | VIEY 12950 Z__ | s/01m
PO-3LZE PO-2LZE BEZI ¥ IEY ELLD i SL04M
¥O-3EZ8 ¥0-395°€ S0Z1 S'eey €280 L4 PLOLM
PO-328'v y0-3€9°C S0zl S'eTk 980 € P01
¥0-350C atar [ S0¢H SSZr 2050 {4 ¥L01M
SO-384'9 03819 A Soey 8ie0 3 FLOLM
€0-380C P0-32L6 T4 LIEY S0E0 L4 £L01M
€0-305°1L yO-3Z6 lgch Liey 15 4Y) £ £400M
y0-36L'G #0-301 v gzl LiEr LLED [4 €L0.M
$0-369°L Po-369°1 Tk L'LEr T4 4" L £L04M
£0-389°6 E0-FTLE 951 LEVP 6290 v ZL0LM
£0-396'G €0-38E¥ 25! LEvp 374 € ZI01M
£0-38s’L e0-310°L 25¢i Lehb &850 Z ZL01M
¥0-369°G $0r369°'S 95¢i LErY ierQ I ZL0LM
Zo-3sT e e0-39.L°G Gl LZer 8990 L4 LI01M
20-349¢ 20y} Sl LEEY <890 £ LLOIM
Z0-J6L’L £0-3426 STZl L'CEY GZL0 4 L20LM
€0-3497 £0-3297C L'Ter 1080 L LACLM
€0-300¢ PO-3LEY 8geP Z0e0 ¥ 0L0LM
£0-3/57  |S0-3i5 ) gser 890 € | 00LM
¥O-3986 PO-3ZF°L 8'GeEP 2890 4 0L0LM
$0-306°Z2 PO-396°E 8GEy H080 l 004iM
€036l e £0-JI9E X4 oo L4

A sl HEspiintuni cagihy

110 21984 a)eJ MOJ [LILIN} PUB UOGELJUSIUOI |S | WOJ) SESSELL 8y)ds eAIRINLIND PUE [ENPIAPUE JO UOREINAWIOY) - ¢ 8iqR L




Section 5 - 1995 Stable and Unstable cumulative fluxes and spike masses

The tables in this section represent a consolidation of the results presented in Sections 3
(fluxes) and 4 (spike masses). The tables present results organized according to the

following scheme.

Table # Major soil group Stability
no table 1 Stable
no table 1 Unstable
52.0 2 Stable
521 2 Unstable
530 3 Stable
531 3 Unstable
no table 4 Stabie
no table 4 Unstable
550 5 Stable
5.5.1 5 Unstable
560 6 Stable
no table 6 Unstable
5.7.0 7 Stable
no table 7 Unstable
58.0 8 Stable
58.1 8 Unstable
590 9 Stable
591 9 Unstable

If no data were available for a particular soil group, there is no corresponding table in this

section.

Each table contains wind tunnel site designation, wind tunnel run number, major soil
group designation, 1999 stability classification, average erosive wind speed extrapolated
to z = 10 meters (U10), cumulative spike-corrected flux, ton/acre/hour, and cumulative

spike mass (ton/acre).

Explanations of missing tables are given below:

Soil group 1
Soil group 4
Soil group 6 - unstable
Soil group 7 - unstable

steep slopes, mountain-sides, inaccessible to test equipment
located mostly outside the Las Vegas Vailey

no tested sites corresponded to this classification

no tested sites corresponded to this classification
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Sections A and B - 1995 Unstable and Stable cumulative fluxes and spikes - sorted
by wind speed category

Data in the tables in Section A and B are organized as follows:

Wind speed category Unstable Stable
all soil group all soil groups

(extrapolated to z=10 m) Table # Table #
15-19.9 mph B.0
20-24.9 mph Al B.1
25-29.9 mph A2 B2
30-34.9 mph A3 B3
35-39.9 mph A4 B.4
40-44.9 mph AS BS
45-49.9 mph A6 B.6
50-54.9 mph A7 B.7
55-59.9 mph A8 B8
60-64.9 mph B.9

These tables contain the data and computations of the geometric mean spike-corrected
cumulative fluxes (ton/acre/hour) and cumulative spike masses (ton/acre), for all soil
groups in each wind-speed range.

To generate these tables, data from the Section 5 Tables was combined, and sorted by
wind speed range and surface stability category, and exported to Tables A.1-A.8 and B.0
through B.9. The flux and spike mass data were then log10 transformed, and
computations of mean and standard deviation were run on the log10-transformed data.
The log1Omeans and standard deviations were then back-transformed to generate the
geometric mean data. The following formula were used for the back-transformations:
geometric mean - 1 standard deviation 1 mean of logs - standard deviation of logs)
geometric mean 1 fmean of lowe)

geometric mean + 1 standard deviation ] Qftesn of logs + standacd deviation o logs)

The transformations were performed because most of the data sets exhibited a strong
amount of right-skew (right-skew =a condition where the data set contains a few high
values far from the mean, but no low values equally distant from the mean)

Results from the tables in Sections A and B were combined into the summary tables
presented in Section C
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Section C - Statistical summary tables and figures, 1995 Unstable and Stable PM-10
cumulative fluxes and spikes

Tables C.1 through C.16 contain data on the samples sizes, geometric means and standard
deviations for PM-10 emissions as fluxes in ton/acre/hour, and for PM-10 spikes, in
ton/acre, from unstable lands and from stable native desert in the 1995 wind tunnel field
study.

The geometric means and standard deviations in each wind speed category in Tables C.1-
C.16 were extracted from the computational tables in Sections A and B of this report.
Sample sizes are shown in the header of each table as n = x, where x is an integer value
representing the number of records in the study that correspond to that particular
classification.

Tables C.1-C.16 are organized in the following manner:

Soil group Unstable Stable
All soils C.1 C2
Group 2 C3 C4
Group 3 CS5 Co6
Group 5§ C7 C8
Group 6 Co* C10
Group 7 Cl11* C.12
Group 8 C.13 C.14
Group 9 C.15 C.16

An asterisk(*) indicates that the table contains no data (the 1995 wind tunnel field study
did not uniformly cover all seil groups and conditions), but the blank tables are included
for completeness.

Figure C.1 is a plot of the spike-corrected cumulative flux data in Table C.2 for stable
lands, all soils. Cumulative fluxes from stable lands tended to consistently increase with
increasing 10-meter wind speed.

Figure C.2 is a plot of the spike-corrected cumulative flux data in Table C.1 for unstable
lands, all soils. Cumulative fluxes from unstable lands did not increase uniformly with wind
speeds, but tended to oscillate near a mean value of 5.00 x 10" ton/acre/hour.

Figure C.3 is a plot of the spike data in Table C.2 for stable lands, all soils. Cumulative
stable spikes lands tended to consistently increase with increasing 10-meter wind speed.

Figure C.4 is a plot of the spike data in Table C.1, for unstable lands, all scils. Cumulative
spikes from unstable lands tended to be somewhat larger and to increase more erratically
with increasing wind speeds than cumulative spikes from stable lands (compare Figure C.4
to Figure C.3).
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Section D - 1995 wind tunnel aerodynamic roughnesses and PM-10 initiation
velocities

Table D.0O0 contains the direct measurements of aerodynamic roughness height, zo, and
observed PM-10 spike velocities, at both z=7.5 centimeters and z=10 meters, from the
1995 wind tunnel field study.

Aerodynamic roughness height, zo, was determined from a logarithmic fit to the velocity
profile measured over the soil surface by the profiling pitot tube in the working section of
the tunnel. Physically, aerodynamic roughness may be thought of as the height above the
surface at which the wind velocity goes to zero.

The PM-10 spike velocity is computed from the profiling pitot tube pressure drop that
corresponded to the first indication of a PM-10 concentration “spike” exceeding 1.00
mg/m’, as measured by the TSI Dust-Trak™. The concentration “spike” was obtained by
starting the wind tunnel with the front bypass air inlet wide open, and slowly closing it
untif a spike was observed on the TSI display. The pitot tube pressure drop, measured at
an elevation of 7.50 centimeters, corresponding to this damper position was recorded, and
the pressure drop was subsequently converted to a flow velocity.

The aerodynamic roughness height was then used with this 7.50 cm spike velocity to
compute an extrapolated velocity at an elevation of 10 meters.

Data in Table D.00 are sorted by wind tunnel Site designation, to facilitate direct
comparison with wind tunnel site data in Section 1, Table 1 of this report.

In the next table, Table D.0, the same data are presented, this time sorted by major soil
group and by unstable/stable classification. Sorted data in this table were then extracted
into a series of sub-tables, one table for each soil group and stability condition.
Computations of geometric mean and standard deviation were performed in each sub
table, and the results from each subtable were exported to Tables D.1 through D 8.

Tables D.1 through D.8 contain minimum, maximum, geometric mean and standard
deviation aerodynamic roughnesses and spike velocities for each major soil group and for
each stability (unstable/stable) classification. The tables are arranged in the following
order:

Table # Major soil group

D1 All soils

D.2 2

D3
D.4
D.5
D6
D.7
D8

NGO~ O W




£ 40 | je8yg

(senoole eyids) OL-INd POIeAS|® JO} SBIIID0IeA LoNEIIUl paalesqo pue sesssuybnol oiweudpolee G661 - 00°A ©19el

suonedo] Suidwes Aq paposg

LELD L 8 V-LE0LM |S6/50/L
N eeve 0 ) 0E0LM  [56/0E/9
) T440) L € 8C0LM  |S6/0E/9
_ 69L0° 0 9 2C0LM  [S6/08/9
8590 0 9 LZ0LM  [SB/62/9
__¥6E0° 0 9 920LM  |S6/62/8
Lesy’ 0 Z GeO0LM  |56/82/9
- 1314 ! 6 YZOLM  |S6/82/9
A 5 czoim [serzm
2091 L Z ZZOIAN  |G6/L2/9
. o980’ . . Z LZOLM  |5B/LZ/9
£6ve’ i g 0ZOLM  |56/92/9
L¥Ss0’ { R 6L0LM  |56/92/9
| o8V L 4 8L0IM  {G6/2T/9
Q9LL 0 c LLOIM  [§6/C2/9
GGE0’ L 2 SLO0LAN  [S6/12/9
89l 0 Z SL0LAM  [86/12/9
8080¢" 0 ;] YIOLM  |S6/12/9
14 b 8 ELOLM  156/02/9
1r4% 0 4 CLOLM  |56/0C/9
_ Geen’ 0 9 LLOIM  [56/61/9
yECO 0 g8 OLOLM  |56/61/9 |
Yo60° 0 8 800LM  |96/60/9
oL 0 8 800LM  |56/60/9
e 0 g LO0LM  |56/80/9
) 9Ll B 0 8 800LM  |S6/80/9 |
£¥00 ) g GO0LM  |96/80/9
Q661 i 0 8 ¥OOLM  |SB/L0/8
LZIT 0 9 cO0LM  |S6/1L0/8
1000 0 9 Z00LM  |S6/1L0/9
0 € SB/LE/S _
B kb S Mo, i arom A2




£ J0 Z 198YS

00¥70’ ] Z  |SSOLM  [S6ILZIL
9651 ! z  lysoum  [seilzil
1220 | g |£SOLM  |S6/92/L
o8l 0 8 |ZS0LM  |S6/S2/L
18Y0° 0 ) LSOLM  |S6/S2/L

B LsL” L Z |osoim  [se/eziL
LE00° 0o Z_ |6vOLM |S6/PZIL
2800’ 0 Z  |8YOLM  [semeil
s 0 UL livoum[ge/oziL

. ASHY I € |9YOUM  iS6/02/L |
83T 0 . 2 |Svoim  {S6/8LIL

BT 0 Z_ |vvOIM _ [s6/6L/L |
LESO" T Tz levoam [seivL
OLYE’ 0 7 Tzvolm [seisliL
geee 0 Z LPOLM |S6/8L/L
L9Y0 0 Z OPOLM  |SEivHL
T 0 Zz ecOAM  |S6ivLIL
1920’ 0 Z  |8S0UM  |S6/PLIL
Zvel’ 0 z |leom lseriEdiL

- SovZ" 0 2 [9t0lM |serEiiL
L000" 0 Z~ |ssoim  [serehiL
8eLL" 0 z  |ve0lM  |S6RRLL
£yl 0 "6 CE0LM  |s6/20/L
oroo’ L Z ze0lm |S6/90/L |
ZLED i T8 [HHE0LM [S6/0L/L
ZL10 L 8 |D-LE0LM |SBIOLL
9850° L 8 |d-LECLA |S6/0L/L
009" L T 8 [3ricoim [serLoir |
929z L T8 |G-LE0.LM |S6/90/L
opLL P 8 |2-LEOLM {S8/S0/L
L0L0° 1 g |a-1e0LM |S6/S0/2

E ME |

suoneoso) Bulidwes Ag peuos
(senI00jaA B)IAS) 0 L-Wd PeleAs|@ Jo} SBIIJ0|SA UoIBINUI PeAISS]o pUB sassauybnoi olweuAposee Ge6l - 00°d e|9el




£3i0 g leaysg

Z8l — 96 €ee0 L 8 [BLOLM |S6/10/6
9Lz o¢l ¥590' 0 8 |LI0LM _|S6/0¢/8
e zzL ¥Ee0’ 0 6 |9L0IM _ |S6/0¢/8
e 5zl 8608 o 6 IG/0LM_ |[se/sL/8
| sez | €zt €501 0 N L vloIm |se/suse
ekt Lyl 14 0 L |cl0LM_ |s6/sLie
vk gzl 0£60° 0 L |ZlLOLM_ |servLss
581 I LZ00_ L B LIOLM  [semlig |
| S0¢ _n igol 0 S |0L0LM_ |s6/60/8
622 e 1'ZL 0060 _ 0 s |eooim  [se/e0/8 |
R ) vZi OveQ' 0 Z__ [e90M  [se/ie0/g |
0 9 |l901m _ |[s6/cors
sz Ra 0690° 0 9 |990.M _ |S6/€0/8
95z o€l 68¥0’ 0 S |sooim  |se/cors
] €62 90} 9zzT 0 S |vsoim  [sevoss
61E 8zl 1682 0 S |Es0LM  [S6/20/8
e gl 6ELE’ 0 ) ¢ |290LM  [S6/20/8
98z L0t 660V ! 5 L0LM __ [S8/Z0/8
] g0z g1l ZLLO" 0 8 |0S0LM _ |S6/10/8
L0g gt G8EL 0 8 |6S0LM  |S6/10/8
162 Zh 1691 0 8 |8SOLM _ |S6/LE/L
X LSl €220° 1 8 |ZS0.M _ |seisziL
L 8 |9SOLM _ |S6/82/L

(sen100|oA 8XidS) O L-INd PEIEASIS JO} S8IIIDCIOA UoneUl peAIesqo pue sesseuybnos olweudpoise G661 - 00°Q eideLl




£ 40 L j1e8ys

(semoojon eyids) O L-Nd PaleASlS 104 SBIJI00[SA UOlBBIUI PaAlasqo pue sesssulybnos olweuipolse G661 - 0°Q diqel

gEl T 12w ! € |BCOLM  |S6/0€/9
oSt 082 | 0 3 LOOLM __ [S8/LE/S
Xd ISLE 0 € |9vOLM_ |S6/0Z/L
sy 2091 L Z__ |2z0LM |S6/LZ/9
691 gGE0 ! z_lgloim  [se/12/9
¥SL | zes0 ] Z_ |IZ0LM  [s6/izro
LSt 965} } 2 IPSOLM_ [S6/Lz/L
ovL L¥S0 ! 2 [6I0LM |S6/92/0
T 900 il z__ |zeoam  sereoiL
~ow 00v0 b Z__ Iss0im_ IseiLzis
T 0461 L Z__ [8l0LM__ |S6/ZZ/9
R 1€S0 1 Z___ |[cPOLM |SB/8LIL
o oL | I Z___ |osoLm  |se/9ziL
vZi oLve 0 z_ [ZvOLM [sersliL
L6l 8100 o Z__ |voIm |se/eliL
5zl so¥e’ 0 z_ |ocoLm  |se/ciiL
i 80l 168Y’ 0 Z__ |szom  [seseeie
- 82} Zvel 0 Z__ [I1E0LM |s6/Eb/L
g2l 8e2Z 0 — z_ [ivoum |sereliL
oeL 8EL} 0 Z__|veoim [s6rZiiL
ZZl ZLIZ 0 Z__ |BEOLM _ |Se/vLiL
] Lvi L9v0 0 z__ |ovom |semviiL
- 8L 09Z} 0 Z L0 |sereie
A 6122 0 Z  [svosm |sereliL
X4 1820 0 Z___ |SE0LAA  [SEIPLIL
£l 5691 0 Z___ [slolm_ [sé/izie
T T 0 — 2 _|z10IM” |seoe/s |
R T 0 "z [ssolm [se/e0r
gzL €00 o Z |evoum  |semveiL
gLl 9800 0 — Z__ |9Y0LM\ _ |S6/vziL
811 1000’ 0 Z___|sEOLM  |sérziiL

dnouf 10s Jofew Ag papog




€ JO Z 193ys

980’ 0 g G6/60/9
cogl’ 0 1 s G6/STIL
9661 0 g $6/L0/9
gool" 0 8 56/1Z/9
L8v0 0 ] 8 $6/S2/L
oLL0’ 0 8 56/60/9
YIS 0 1 s $6/80/9
............ V€20 0 ) g 56/61/9
61EZ 0 L G6/51/8
LZLL 0 1 G6/02/L
0£60 0 ] SB/7Le |
€50} 0o /] 56/21/8
IT{%4 0 9 S6/10/9
8590 0o | e 56/62/9
£S¥Z 0 9 G6/08/9 |
0680 0 9 $6/£0/8
La1 0 9 56/62/9
8910 0 9 [seroere
S6€0"_ 0 9 M 1s6/8L/8
1000 0o 9 S6/10/9
860y’ L S G6/20/8
1200 o 1 s S6/¥L/8
Jri%4 0 g 56/60/9
1882’ 0 g S8/20/8
1801 0o S 6/60/2
eovl 0 g G6/L0/L
BELE 0 g $6/20/8
88LZ 0 g 6/12/9
88P0’ 0 S 56/£0/8
9zeT 0 5 56/¥0/8
00E0’ 0 G $6/80/8
4as

dnoJb jios Jolew Aq pauos
(son100ieA 9Y)Ids) OL-INd PBIBAS|e IO} S8I}00]eA UCEIIUI peAsasqo pue sessauybnos ojweudpolee G661 - 0'(Q SI9eL




€ 40 € J93US

) 1901\ __[56/60/8
N T 6 |vZ0LM _[s6/92/9
| eezeo Ty e |sdoum  lserioe
[ se0g 0 8 |S/0LM |se/isLie
T e 0 6 _[6S0LM _[s6/10/8 |
........ 1 yee0 0 1778 [L0im [seloesg
1691 0 6 |950iM  IS6/LE/L
¥EEO 0 8 |9/0LM __ |56/0e/8
ZLLO 0 6 |090LM  |S6/10/8
¢ere’ 1 8 |0Z0LM  [s6/92/9
A I ~ [ 8 |0-i£0iM lsero0iL
€220 1 8 |LS0LM _ |S6/8ZiL
9991’ | 8 |3-1e0.0M [g6/20/L
 £EL0 ! 8 |v-1E0.LM [58/50/L
oriL ! 8 [O-1E0LM [S6/S0/L |
85T I - 8 |C0LM  [s6/0z/e |
A3} L 8 _ |[H7IEO0LM [S6/0V/L
000 | ! 8 [a-1eoim |s6/50/L
e } 8 |9-1c0LMm |seoLiL
1S20’ L 8 |950LM _ |se/gZiL
8850 _ } 8 |3LEOLM [S6/01/L
1220’ v 8 |eSOLM  |56/92/L
' l 8 S6/80/8

dnoJb jlos Jolew Aq peuos
(senioojon ayids) OL-Wd PaleAs|e J0f S8IIID0[eA Uoienliul paAlasqo pue sessauyfinos siuueuAposse ge6l - 0'Q digel




L'6S L6l 668¥°0 wnwixew
¥'EE L't QLy0 ADP'PIS | + UBBlL
042 LTl ZLL00 ueail
B le 60l ¥210°0 ABD'P)S | - uesw
¥zl LS 10000 winwHuny

(ydw) w oL @ Auoojea ayids| (ydw) wo 92 @ KIoojeA exids| (W) sseuybnol oiae AoBayes

pejejodelixe pandwod

L'i¢ el 660¥'0 wnwixew
£l 6'vl 86810 ASDPIS | + Ul
L4 0El vis0'0 ueaLu
zee 14 6100 ABp'p}S | - UB3W
8l 986 L200°0 umnuiuiw

{udw) wi gL @ Ausojea aqids| (ydw) wo 972 @ Ai20joA aids| (W) sseuybnol 0i9e Kiobeyes

painduwod

S{1os Iy
Sa1100|aA @Yids 0L-Wd pue sassautybnos sweuApoIge Jo ABRWLLNS {BONSIEIS

L'gaigel




[44N 1’6l 168Y°0 wNwIXew

SIE 1A £68¥°0 ABp’P}S | + UBBW

992 9¢cl Ly§0°0 ueail

§'eZ LbL 2800’0 ABPP)S | - uesW

£il 80l £Q00°0 winwiun

(ydw) w g @ Aoojea ayids] (ydw) wio 9-Z @ Aoojea aids| (wd) ssauybnos olee KioBejed
pajejodrixs pandwo

Freen

e gLl 0.81°0 WInwixew
L4 £9l 25810 ABP'MIS | + Uesl
Z'ee vl 1290°0 ueaw
£ 92 »Zl L0200 ABppis | - Uil
L'GZ ZLi o¥00'0 N

{ydw) w g3 D Anooiea amids]| (ydw) wo 97 ® ANooea aqids| (wd) sseuybnod osoe KioBajed

By gy

£
R
£

pajejodenxa payndwod

5

Z dnosg 1108
saoojan aNids g1-Wd pue sessauybnod onweuApoiser Jo AlBUILINS jeINsSBIS Z'asqed




28 6'vi 9.820 wintixew

§C¢ €6l £L¥E°0 ASD'PIS | 4+ ueaw

L £4% 6'tl yZel’o uesw

€2 9'ZL 85600 ABDP'PIS | - Ueatl

£2t oel 15110 wnuiuiw

{udw) w o1 @ Auoolea anids| (udw) wo 9°Z @ Ansojea ayids| (wd) ssauybnos osee AioDayed
pejejodenxa pajnduiod

YiIN /N YN winiIxeiL

YN V/IN VIN] ASpP°P)S | + UBBW

0¥C 9'cl LZL00 ueawy

VIN YIN VIN{ Aap'pis | - ueoll

V/N ViIN YiIN wINWIUIW

{uduiy ur g} @ Aoojaa eyids]| (ydw) wd 97 @ ANoJolaa aWids| (wo) sssuybnol olee Kobayed
pajejodesixe panduwod

8 (e T

piits

€ dnoro lios
SaID0jaA aMIds O1-INd pue sessauybnos olwueuAposse Jo AleWiWNS (BAISHBIS £'goel




L 6E G9ol BELED wnwixew
L've oyl 2o1£0 AQp'pis | + Ueall
414 6Zl co¥L0 ugall
0’62 vil 02900 Asp'pls | - ueew
82T 20l 00E0'0 wnuiuiw
{ydw) i 0} @ AusoaA anids| (ydwl) wo 92 @ ANsojeA ayids|  (wa) sseuybnol olee XioBajes
_ ﬂ&u_onEﬁc paynduwiod
9ac A4 660%°0 wnuwijxew
60¢€ ¥'2l 9e9l’L ABp'DIS | + UGN
e £l pee0’o ugew
08l ¥0l $000°0 ASDPIs | -~ Ueaw
g6} L0l L2000 LU
[uydu) wi g} @ Knoojea exids| (ydw) wd 97 @ ANo0jeA onids| (wo) sseuybnoJ osse KioBajes

g dnoi jlog
SOII0jaA aids OL-Wdg pue sessouybnos olweuAposae Jo AlBlWIWNS |B31ISIBIS

¥'aeiqel




l'6E S'gl esSvZ 0 wniujxew

6E¢ LSt 050¥ 0 ASD'DIS | + UEeW

LA x4 €.20°0 ueews

6.1 £ 0l 81000 ABp°pls | - ueatl

S¥l 56 L0000 WU

{yduw) w o @ AudojeA axnids| (ydw) wo 9z @ Anoojea exids| (w2) sseuybnor oiee KioBejes
pajyejodesxa paynduso)d

L AU S
R ETE IR

¥iIN /N YIN winuixew

Y/N V/N VY/N| Aep'pIS | + ueaw

Y/N YN Y/IN ueaw

Y/N YIN YIN| A8p'pls | - Ueall

YN V/N YIN wnwiuu

(qduiy wi o) @ Aioojea exids| (ydw) wo 97 @ Anoojea eyids| (wo) sssuybnos osee KioGayes
o

pae|

g dnoio jog
saoojaA ayids 01-Wd puB sassauybnos diweuApCIoE JO AJBLIWINS {BDHISIIBIS ¢'gsoKel




£'GE L'vl 81€2°0 wnwixews
cye ¥yl ISIT0 ABpP°pIS | + ueall
662 £El Lo¥L'0 ueaw
162 vzl 21600 ABP'PIS | - Ueewl
6’97 £Cl 0£60°0 Wwnwiutil

(udw) w o1 @ AnooreA aqids| (Ydw) wd 92 @ Atoojea ayids| (w?) sseuybnos osoe Xiobajes

pejejodesjxe

: Fomty

a1
e

HRER A,
lss Las pRARR Y R,

£ dnoo yog
S311100[0A aNIdS 04 -INd pue Sassouybnos DIUBUADOIAE JO AIBLULUNS [BDNSHRIS

Y/N Y/IN YIN winuxxew

/N YIN VY/N] ABP°PIS | + Uwetl

YN YIN Y/N ueaw

V/IN V/N VIN] Aap'p}s | - uaati

Y/N YIN VYIN wnunum

(udw) w gy @ Anoojea axids| (ydw) wo 9°7 @ AuoojeA aids] (wo) sssuybnos osee Atobajed
pejejodeIIXe paInGLIO?D

9'asiqelL




pojejodes

G'2¢ £Sl 2861°0 wnwijxew

6'vE 0’9l a0 ABpPP)S | + UeBil

5'GC £zl £0L0°0 uBaw

1’8l '6 G620°0 ASD'PIS | - UBsLU

L&4] L9 2L1L00 wnwiuny

(yduws) wi g} @ Kdopea ayids| (ydut) wd 9°2 @ Andojea eyids| (wa) sssuybnoi oree KioBayed
X3 payndiiod

A LGl €640 wnwixew
80t orl 99640 ABD'PIS | + UuEsll
097 L'C) 8¥60°0 ugauwl
0¢e oL €5100 ASp'p}s | - ueswl
L6l L'LL ¢P000 winunuit

{udw) w o1 @ Apoojea anids| (udw) wd 92 @ Andojar apids| (wo) sseuybnol cise KobBajes

pajejodenxa

pajndwiod

g dnoup ji0g
sanInojaA ayids 01-INd pue sasseuydnos opueuAposee Jo AlBLWIWNS [BINSIRIS

'galqel




L'LE g'tl 660E°0 wnuixew

OLE GEl ¢8ECc0 ASDP}S | + UBBW

€92 el 8080°0 ugoLl

L4 il €200 Aap'pis | - uesl

8'0¢ kL cLIO0 WU

(ydw) wi g @ Aoofen oids| (Yydw) ud 9°2 @ Andojen eyids| (wo) sseuybnos osee Kiobayed
pejejodesixs pamdwod

A 81 L1500 wnuixew

8've vl 29500 Aap'pis | + UBaW

L2 01 90v0'0 uesws

el c6 ¥620°0 ABppls | - Ukl

cgl 9’6 e2e0’0 wnuiuw

(ydw) ui g} @ Anaojea onids| (ydw) wa 92 @ AnoojeA ayids| (wo) sssuybnos osee Kiobeyen
pajejodenx peandwod

6 dnoso f10g
SaNIN0BA aNIdS 01 -Wd Pue sa550UYBN0I DIWBUAPOISE JO AJBLILLNS |EDNSIIBIS

g'asiqel




Section E - 1998-1999 wind tunnel emission factors for Stabilized surfaces
A. Explanation of Tables

The wind tunnel mass balance diagram and the list of mass balance equations (see Section
1) summarize the manipulations of wind tunnel flow data, TSI Dust-Trak™ concentration
data, assumed PM-10 background concentration and tunnel floor dimensions that were
employed to compute PM-10 fluxes from the stabilized soil surfaces during Phase I and
Phase I1 .

Phase I took place from August 1998 through December 1998. During wind tunnel
testing, the tunnel was run at only velocity on each treated surface. To catch the effects of
weathering over time, the tunnel was run once on a treated surface, and then moved to the
next treatment. After all 10 surfaces had been tested, the cycle was repeated. the tunnel
was returned to the first treated plot, run once, and again moved to the next plot.

Phase I was terminated after inundations of the test location with flood water from four El
Nino-associated storms in September and October, and after a freezing and inundation
with snowfall from a La Nina-associated storm in December. It was the opinion of the
investigator that weathering of the suppressant-treated surfaces under these conditions
was not “typical” for southern Nevada, and Phase I was terminated at the end of
December.

At the end of Phase I, suppressant was completely removed from all of the surfaces
(except for RAP). After removal of all suppressant and crust, the plot that had been
treated with lignin sulfonate surface was tested with the wind tunnel prior to reapplication
of dust suppressants. This was done to determine the baseline emissions of the untreated,
uncrusted surfaces prior to application of suppressants in Phase I1.

Phase II took place from February through June of 1999. During Phase II, the tunnel was
run several times on each test plot before being moved to the next surface. Additionally,
surfaces of the plots were torn up by a pick-up truck tire, and the torn-up sections were
tested. Results for Phase IT are available as both not torn-up (intact surface) and as torn-
up (partially abraded surface) throughout the testing period.

Table E.1 reviews the constants and conversion factors used in PM-10 flux calculations.
The cyclone flow is nearly constant at 40 cfm because it is drawn through a venturi that
chokes the flow at 40 cfim regardless of atmospheric density. A PM-10 atmospheric
background concentration of 20 mg/m’® was assumed.




Tables E.2 through E. 11 are organized as follows by dust suppressant for Phase I1, not
spike-corrected data, both not torn-up and torn-up.

Table E .2 Magnesium chloride

Table E.3 Double water

Table E.4 Lignin sulfonate

Table E.S PennzsuppressD™

Table E.6 Rohm & Haas acrylic polymer
Table E.7 Hydroseed

Table E.8 Recycled asphalt product (RAP)
Table E.9 Control (surface crusted)

Table E.10  Plastex"

Table E.11  Soil Sement®

Tables E.2 through E.11 show, for each suppressant applied during Phase II (February
1999 through June 1999), the run date, the wind tunnel run number, the run duration
{minutes), soil surface condition (torn up = 1, not torn up = 0), extrapolated wind speed at
10 mph for the run (based on measured aerodynamic roughness), measured average PM-
10 concentration (in mg/m’) for the run, wind tunnel total volumetric flow rate (cubic feet
per minute), and computed not spike-corrected flux in milligrams/square meter/minute
(mg/m*/min) and in ton/acre/hour.

Tables E.12 through E .22 are organized as follows for Phase I, not spike corrected data,
not torn-up.

Table E.12  Magnesium chloride

Table E.13  Double water

Table E.14  Lignin sulfonate

Table E.15  PennzsuppressD"

Table E.16  Rohm & Haas acrylic polymer
Table E.17  Hydroseed

Table E.18  Recycled asphalt product (RAP)
Table E.19  Control - crusted

Table E.20  Control - uncrusted

Table E21  Plastex®

Table E22  Soil Sement”

Tables E. 12 through E.22 show, for each suppressant applied during Phase I, (August
1998 through December 1998), the run date, the wind tunnel run number, the run duration
(minutes), soil surface condition (torn up = 1, not torn up = 0), extrapolated wind speed at
10 mph for the run (based on measured aerodynamic roughness), measured average PM-
10 concentration (in mg/m’) for the run, wind tunnel total volumetric flow rate (cubic feet
per minute), and computed flux in milligrams/square meter/minute {mg/m’/min) and in
ton/acre/hour.




Tables E.23 through E.26 are organized by wind speed category for Phase II stabilized
surface, not torn-up fluxes, averaged over the several dust suppressants:

Table E23  15-19.9 mph
Table E.24  20-24.9 mph
Table E25  25-29.9 mph
Table E26  30-34.9 mph

Tables E.23 through E 26 show the computations of geometric mean non-spike corrected
flux in each wind speed category for the Phase 1I testing. The geometric mean fluxes were
averaged across all Phase II applied dust suppressants, except for RAP (which had not
been reapplied, and would not typically be used to stabilize vacant lands), Hydroseed
(which would not typically be used to suppress dust in short-term applications), and the
control {which had not been treated with any suppressant).

Since the tunnel was never operated in the same place for more than one run, cumulative
fluxes were not computed for the stabilized surfaces. (In comparison, during the 1995
field study, the wind tunnel was operated in the same place for three or four runs at
progressively increasing wind speeds, so cumulative fluxes were computed. See Section 1
and Sections A through C, for the methodology of computation of cumulative fluxes and
for the results).

Tables E.27 through E.33 are organized by wind speed category for Phase I stabilized
surface, not torn-up fluxes, averaged over the several dust suppressants:

Table E27  5-9.9mph
Table E28  10-14.9 mph
Table E29  15-19.9 mph
Table E30  20-24.9 mph
Table E31  25-29.9 mph
Table E32  30-34.9 mph
Table E33  35-39.9 mph

Tables E.27 though E.33 show the computations of geometric mean non spike-corrected
flux in each wind speed category for the Phase I testing. The mean fluxes were averaged

across all Phase 1 applied dust suppressants, except for RAP (which would not typically be
used to stabilize vacant lands), Hydroseed (which would not typically be used to suppress
dust in short-term applications), and the control {which had not been treated with any
suppressant).

At the end of Phase I, the lignin suifonate surface was torn-up and fluxes were measured
for the surface without any suppressant or crust present. These runs were performed to
generate baseline, untreated surface data prior to the reapplication of suppressants in
Phase II. Records for these runs are marked with an asterisk(*) in Table E.14 and in
Tables E.28, E.29 and E.30. As these torn-up surfaces had much higher fluxes than the




treated surface, Phase 1 fluxes were computed for two cases. Case 1 included the torn-up
surface runs in the computations of average flux in each wind speed category. Case 2
excluded the torn-up surface runs from the computations of average flux in each wind
speed category.

Tables E23 through E33 were generated by running queries to extract all records for each
wind speed category for each experimental Phase in a MS Access™ database of the wind
tunnel flux data.

Tables E.34 through E .38 summarize data presented in earlier tables. They are organized
as follows:

Table E.34 - Phase I fluxes not-tornup  not spike-corrected, compared to Phase 11
Table E.35 - Phase II fluxes nottomup  not spike-corrected

Table E.36 - Phase Il fluxes nottornup  spike-corrected

Table E.37 - Phase II fluxes torn-up not spike-corrected

Table E.38 - Phase II fluxes tom-up spike-corrected

Table E 34 summarizes and compares Phase I and Phase II not torn-up , not spike-
corrected fluxes previously presented in Tables E.23 through E.33. It presents geometric
mean - 1 standard deviation, geometric mean, and geometric mean + 1 standard deviation
values. Each entry in Table E.34 is referenced to the table number (23 through 33) where
the computations are carried out. Geometric means were computed instead of arithmetic
means because the data sets of fluxes in each 5 mph wind speed range were all strongly
right-skewed. Arithmetic means and arithmetic standard deviations did not adequately
describe the data, as computations of arithmetic mean - | standard deviation would often
produce negative results.

Given the unusual weathering (fiood inundation and snow) experienced by the Phase I
surfaces, it is felt that the Phase II surfaces more realistically represent typical surface
treatments that would be initially applied and then weather in the Las Vegas Valley. it is
recommended that Phase II emission factors be used for stabilized lands, and not the
Phase I factors. Phase 1 data are presented here for completeness and for comparison to
Phase II.

Both Phase 1 and Phase II data were processed for spike removal. However, since use of
Phase II factors is recommended, the only spike-corrected stabilized surface data
presented in this report are for Phase II. The effects of spike correction on the Phase 11
data were found to be small

Tables E.35 and E.36 present the Phase I emission factors for intact treated surfaces (not
torn up by the truck fire). Table E.35 contains data not corrected for effects of the initial
“spike” of high PM-10. Table E.36 contains data corrected for effects of the spike.




Tables E.37 and E.38 present the Phase II emission factors for treated surfaces, torn up
by the truck tire. Table E.37 contains data not corrected for effects of the initial “spike”
of high PM-10. Table E.38 contains data corrected for effects of the spike.




B. Explanation of Figures

Figures E1 through E12 graphically display data from Tables E.34 through E 38, so that
the reader may visually compare means and dispersions for the stabilized surfaces.

Relationships between data in Figures and Tables are:

Figure  Table Description

El E.34 Phase I stabilized not spike-corrected fluxes

E2 E 34 Phase I stabilized not spike-corrected fluxes - same scale as Fig E3

E3 E.35 Phase 11 stabilized not spike-corrected fluxes - not torn up

E4 E.36 Phase II stabilized spike-corrected fluxes - not torn up

ES E.37 Phase II stabilized not spike-corrected fluxes - torn up

Eé6 E.37 Phase II stabilized not spike-corrected fluxes - tor up - scale as Fig E3
E7 E.38 Phase 11 stabilized spike-corrected fluxes - torn up - same scale as Fig ES
E8 E.38 Phase 11 stabilized spike-corrected fluxes - torn up - same scale as Fig E6
E9 E.36 Phase II spikes (ton/acre) - not torn up - 1/1000 scale of Figs C3 and C4
El0 E.38 Phase 11 spikes (ton/acre) - torn up - 1/10 scale of Figs C3 and C4

EIl1  E35-E36  Phase II fluxes - not spike-corrected v. spike-corrected - not torn up
El12  E37-E38  Phase 11 fluxes - not spike-corrected v. spike-corrected - torn up

Figures E1 and E2 depict Phase I stabilized not spike-corrected fluxes, and are generated
from Table E.34. In this case, “not spike-corrected” means that the PM-10 concentration
“spike” observed at the beginning of a wind-tunnel run has not been removed prior to
computing hourly average fluxes.

Figure E.3 depicts Phase I stabilized not-spike corrected fluxes, (Table E.35) plotted on
the same scale as Figure E2 so that Phase I and Phase I1 data may be directly compared.
Figure E3 shows that Phase II stabilized fluxes were lower than Phase I stabilized fluxes.

Relative magnitudes of Phase I and Phase I fluxes may be best compared by examining
Table E.34 and by comparing Figures E2 and E3. In general, Phase I fluxes were higher
than in Phase II. Typical treated surface PM-10 flux values are on the order of 6x10™
ton/acre/hour for Phase I and 3x10™ ton/acre/hour for Phase II; however, the standard
deviations are very large.

In the case of intact surfaces treated with dust suppressant, the presence of the spike was
assumed to be small. This assumption was tested for the Phase I by subsequent
processing of the data to remove the spike.

Figure E4 depicts Phase II stabilized spike-corrected fluxes from intact surfaces, and is
generated from Table E.36. In this case, “not spike-corrected” means that the PM-10
concentration “spike” observed at the beginning of a wind-tunnel run has not been
removed prior to computing hourly average fluxes. In the case of intact surfaces treated




with dust suppressant, the presence of the spike was assumed to be small. This assumption
will be tested by subsequent processing of the data to remove the spike.

Figures ES and E6 depict Phase 11, not spike-corrected fluxes from the surfaces torn up by
the truck tire (Table E.37). Figure E6 replots the Figure E5 data on the same scale as
Figure E3 so that not tom up (Figure E3) and torn-up results (Figure E6) may be directly
compared.

Figures E7 and E8 depict Phase 1I, spike-corrected fiuxes from the surfaces torn up by the
truck tire (Table E.38). Figure E7 plots the spike-corrected data on the same scale as
Figure ES, so that spike-corrected (Figure E7) and not-spike corrected (Figure ES) results
may be directly compared.

Figure E8 replots the Figure E7 data on the same scale as Figures E6 and E3 so that torn-
up spike-corrected (Figure E8), torn-up not spike corrected (Figure E6), and not torn-up
(not-spike corrected -Figure E3) may be directly compared.

Figure E9 presents the Phase 11 not forn-up spike data in ton/acre, (Table E.36) plotted on
1/1000 the scale of the spike data for unstable and stable native desert (Figures C3 and
C4), and shows that not-torn up stabilized surface spike data are very small, about 1/1000
the magnitude of spikes measured from unstable or stable native desert.

Figure E10 presents the Phase II torn-up spike data in ton/acre, (Table E.38) plotted on
1/10 the scale of the spike data for unstable and stable native desert (Figures C3 and C4),
and shows that torn up stabilized surface spike data are about 1/10 the magnitude of
spikes measured from unstable or stable native desert. After a modest amount of abrasion,
stabilized surfaces still produce somewhat less PM-10 than native desert.

Figure E11 graphically compares not spike-corrected and spike-corrected not torn-up
Phase IT stabilized land PM-10 emission factors (fluxes in ton/acre/hour) for three wind-
speed categories (Tables E.35 and E.36). It shows that spike-removal processing
produced spike-corrected means somewhat lower than not-spike corrected; however, at
15-19.9 mph (plotted as 17.5) and 25-29.9 mph (plotted as 27.5), the not-spike corrected
and spike-corrected distributions show considerable overlap. At 20-24.9 mph (plotted as
22.5), the distributions show less overlap. Subsequent statistical analyses will determine if
the means in the 20-24 9 mph category are significantly different.

Figure E12 graphically compares not spike-corrected and spike-corrected forn up Phase
11 stabilized land PM-10 emission factors (fluxes in ton/acre/hour) for three wind-speed
categories (Tables E.37 and E.38). The data need to be replotted on a finer scale to
compare the means, but, within each wind-speed category, the distributions show
considerable overlap.
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