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1. INTRODUCTION

The Wyoming Department of Environmental Quality, Air
Quality Division has identified two areas that might have
the potential of exceeding the National Ambient Air Quality
Standards (NAAQS) because of existing air quality and/or
projected growth over the next ten years (1975 to 1985).

The U.S. Environmental Protection Agency has published these
areas as designated Air Quality Maintenance Areas (AQMA's).
They are: Powder River Basin (PRB) and Sweetwater County.
The PRB includes Campbell and Converse Counties and is
designated for two air pollutants: particulates and oxi-
dants. Sweetwater County is designated for particulates and
sulfur dioxide. Figure l.1 shows the location of the two
AQMA's.

Once designated as an AQMA, a detailed analysis of the
impact of projected growth on air quality is required. This
report presents such an analysis for the two areas.

If the AQMA analysis demonstrates that the NAAQS will
not be exceeded, no plan for maintenance of standards is
required and the AQMA can possibly be de-designated.
However, should the analysis show a problem in attaining the
NAAQS by 1975 and/or maintaining the standards from 1975 to
1985, revisions to the Wyoming Air Quality State Implementa-
tion Plan (SIP) and development of an Air Quality Maintenance
Plan (AQMP) will be required.

The procedures used in the AQMA analysis are consistent
with the proposed regulations on maintenance of National
Ambient Air Quality Standards, 40 CFR, Part 51.l Table 1.1
shows the primary and secondary NAAQS for the three desig-

nated pollutants. If the ambient concentrations are projected
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Table 1.1. NATIONAL AMBIENT AIR QUALITY STANDARDS
FOR DESIGNATED POLLUTANTS

Primary NAAQS, Secondary NAAQS,

Pollutant Frequency ug/m ug/m
Suspended Annual geometric mean 75 60
particulate a
Maximum 24 hours 260 150
Sulfur Annual arithmetic mean 80
dioxide a
Maximum 24 hours 365
Maximum 3 hours® 1300

a

Photochemical Maximum 1 hour 160 160

oxidants

? Not to be exceeded more than once per year.



to exceed any of these NAAQS, a maintenance plan for that
pollutant is required.

The AQMA analysis focuses on annual average concentra-
tions. Short-term levels were not routinely analyzed due to
the increased uncertainty of predicting short-term varia-
tions in future occurrences and of determining the joint
probability of maximum predicted emission rates coinciding
with adverse meteorological conditions. Therefore, an
analysis of annual concentrations was considered adequate in
cases where an attainment or maintenance problem was identified.

A base year of 1974 was used in validating the AQMA
modeling. This was the most recent year for which data
could be obtained. Projection years of 1975, 1980, and 1985
were used since a 10 year planning period is specified in
the proposed regulations for areas in which no other feder-
ally-sponsored planning programs have been conducted.l

This report is divided into three major chapters.
Chapter 2 summarizes the findings of the two AQMA analyses.
Chapter 3 includes a detailed analysis of the Powder River
Basin AQMA for particulates and photochemical oxidants. Chap-
ter 4 includes a detailed analysis of the Sweetwater County

AQMA for particulates and sulfur dioxide.



2. SUMMARY

The AQMA analysis of the Powder River Basin showed that
the annual particulate NAAQS are currently being attained
but that the secondary standard of 60 ug/m3 will probably be
exceeded by 1980 and remain in violation through 1985. The
major cause of these predicted high particulate concentra-
tions was shown to be dust from surface mining of coal. Two
areas where violations would occur were identified--north
and southeast of Gillette. No violations were shown near
the Douglas or Reno Junction areas.,

The accuracy of the Powder River Basin AQMA analysis

was limited by several factors:

° The estimates of fugitive dust emissions from
surface mining operations.

° Source-receptor relationships estimated by a
Gaussian diffusion model.

° Uncertainty of projected development of coal

mines.

Therefore, the confidence that the air quality projec-
tions are within ha 15 ug/m3 is not great. On the other hand,
if the projections were considerably above the NAAQS (i.e.,
100 ug/m3), an adequate margin of confidence would exist to
justify implementation of maintenance measures. In addition,
maintenance of NAAQS can be reasonably assured in this AQMA
through Wyoming's Department of Environmental Quality ambient

air monitoring program and new source permit system.



The AQMA analysis of Sweetwater County showed that the
annual particulate NAAQS are currently being exceeded and
will continue to be exceeded through 1985. Sweetwater
County has both an attainment and a maintenance problem.

The major cause of these violations was shown to be dust
from uncleaned paved streets and from construction activity.
Three "hot spot" areas exceeding the primary standard were
identified in Rock Springs--grids number 2, 3, and 7 in the
central business area. Most parts of Rock Springs and Green
River were shown to violate the secondary standard. Another
possible problem area was identified as the trona industrial
area west of Green River, with the high projected concentra-
tions probably due to fugitive dust emissions around the
trona plants.

The accuracy of the Sweetwater County AQMA analysis was

limited by the following:

Estimates of dust emissions from unpaved roads,
paved roads, and construction.

° Uncertainty of projected traffic volumes based
on transportation and urban development plans.
Assumption that particulate emission density

of an area is directly proportional to air
quality in that area.

° Inability to correlate air quality and emission

data in the trona industrial area.

However, these AQMA analyses have applied best available
modeling and emission projection techniques to quantify
future air quality.

A summary of the magnitude and extent of NAAQS viola-

tions for particulates in both AQMA's is as follows:



ug/m3

Highest expected Extent of area
annual concentration, violating NAAQS,
mi

AQMA/Subarea 1974 1980 1985{1974 1980 1985

Powder River Basin

{Secondary std)

North of Gillette bkgd? 68 75| -- 8 35

Southeast of Gillette | bkgd 62 65| -- 10 10

East of Reno Junction | bkgd 56 58| -- -- -—
Sweetwater County (Primary std)

Rock Springs, #2 74 93 99§ -- .34 .34

Rock Springs, #3 115 114 11311.27 1.27 1.27

Rock Springs, #7 101 118 12111.43 1.43 1.43
a bkgd = background

The trona industrial subarea in Sweetwater was not
shown in the summary table of NAAQS violations since the
analysis of this area was qualitative, This was due to the
inability to correlate air quality and emission data.

The oxidant analysis for Powder River Basin indicated
that the one-hour standard may already be exceeded and that
it will probably continue to be exceeded in the future as a
result of natural contributions alone. Although emission
controls for organic compounds from man-made sources would
not assure attainment or maintenance of the NAAQS, they
would minimize the incremental effect of projected develop-
ment in the AQMA.

In conclusion, the analyses performed herein indicate
the need to de-designate the Powder River Basin AQMA for
oxidants and particulates. It is recommended that a contin-
uous monitoring program and the evaluation of the ambient
air quality in the Powder River Basin be maintained to
determine if an AQMP will be needed at some future date.

The AQMA analysis of Sweetwater County shows that the

annual and short-term 502 NAAQS are currently being maintainegd
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and will continue to be maintained. Therefore, the develop:
ment of an AQMP for 502 is not necessary. But because of
the present and projected particulate violations in Sweet-
water County, it is recommended that an attainment plan and

an AQMP be initiated for this AQMA.



3. POWDER RIVER BASIN AQMA

ANALYSIS AREAS

The Powder River Basin encompasses an area of about 150
miles by 100 miles. Since current air pollutant dispersion
models are unable to perform computations for an area this
size, the Powder River Basin was divided into three smaller
areas. Boundaries for these smaller areas were drawn to
include major existing and projected sources of air pollu-
tant emissions. These sources include urban areas, power
plants, major transportation corridors, coal mining activ-
ity, and coal gasification plants.

The three AQMA analysis areas are Gillette, Reno
Junction, and Douglas. Figure 3.1 shows the location of the
three areas and existing and projected coal related activity.2

The Gillette area is primarily rolling terrain and can
be characterized as having a potential for rapid develop-
ment. This new development is associated with an increase
in mining activity. Presently, two mines (Wyodak and Amax
South) are active near Gillette. It is anticipated that
five new mines (Carter 0Oil, Amax North, Kerr-McGee, Carter
Oil South, and Sun 0il) and expansion of existing mines will
occur by 1980.2 This growth in mining activity will induce
new population and construction in the town of Gillette and
an increase in highway and railroad traffic.

The second area, Reno Junction, is located about 40
miles south of the town of Gillette and is also characterized
by rolling terrain. No urban development currently exists

in this area, although a small trailer park of approximately
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100 mobile homes is planned by Atlantic Richfield for loca-
tion at the junction of Wyoming 59 and Wyoming 387.3 Also,
no coal mines exist in this area as yet, but three new mines
(Kerr-McGee, Arco, and Peabody) are being planned for 1980.2
An increase in highway traffic is expected and the Burlington
Northern and the Chicago and North Western railroads have
proposed a new rail line from Gillette to Douglas which
would pass through the Reno Junction area.2 This area
includes a portion of Campbell and Converse Counties.

The third area, Douglas, contains the towns of Glenrock
and Douglas. Topographic features include the North Platte
River valley; a range of mountains to the south; and flat
terrain to the north. The Douglas area also has the poten-
tial for rapid development as mining activity in the Reno
Junction area induces population growth, construction, and
coal gasification. Both highway and railroad traffic will
be increased.2 The Dave Johnston Power Plant, which pro-
duces energy for Pacific Power and Light, and its coal mine
are existing sources. Another existing operation, the Exxon
USA uranium mine, was not included in the analysis. By
1985, Panhandle Eastern plans to operate a coal gasification
plant just north of the town of Douglas.4

METHODOLOGY

The methods used in the AQMA analysis are consistent
with those described in the guideline series for air quality
maintenance planning and analysis. Volume 12: Applying
Atmospheric Simulation Models to Air Quality Maintenance

5 . .
Areas™ of the guidelines was used to review available models
for application to the Powder River Basin AQMA. The type of

model selected determines what input data will be required.



Modeling

Two atmospheric dispersion models were considered for
determining particulate concentrations in the three AQMA

analysis areas: Air Quality Display Model (AQDM)6 and

Climatological Dispersion Model (CDM).7 The CDM was excluded
since it required meteorological data in day-night STAR
program format. Meteorological data obtained from the
National Weather Service for the Powder River Basin were
summarized in STAR program format, the input format for

AQDM. Therefore, AQDM, which estimates annual mean and
maximum concentrations at given receptor locations for both
point and area emission sources, was selected. The AQDM is
applicable to flat or rolling terrain.

The following data are required for AQDM:

° Location of sources

° Emission rates

° Meteorology

° Background air quality
° Location of receptors

The following sections discuss each of these data for

the three AQMA analysis areas.

Location of Sources

The locations of point sources in the Powder River
Basin were previously shown.

Each AQMA analysis area was subdivided into grids.
These grids were used to apportion county-wide area source
emissions. Most grids were 10 km with the exception of some
5 km grids used to obtain better spatial resolution around

urban areas.



The locations of these area source grids for Gillette,
Reno Junction, and Douglas are shown in Figures 3.2, 3.3,

and 3.4, respectively.-

Meteorology

Available meteorological data recorded by the National
Weather Service (NWS) and private industry were reviewed
according to the following criteria: representativeness of
the area to be modeled; completeness of the data; and format
required by AQDM. The rationale for selecting data for each
area is presented below.

For the Douglas area, the NWS Casper STAR program data
(8 obs/day, 1967-71) were selected. Panhandle Eastern
meteorological data at the south site (Douglas) were com-
pared to the Casper STAR program data and showed a strong
similarity in wind direction and wind speed. The Panhandle
Eastern data were not in the proper format for modeling and
additional summarization would have been necessary-. Since
there are no recorded annual mixing heights for this area,
Holzworth8 isopleths were used to determine an average
afternoon annual mixing height of 2000 meters.

For the Gillette and Reno Junction area, the NWS Moor-
croft STAR program data (24 obs/day, 1950-52) were selected.
Since Casper and Moorcroft meteorological data are the only
complete data available for these two areas, they were
compared for similarity. There was only moderate correla-
tion between these two sets of data, as Casper had much
higher wind speeds and less stable atmospheric conditions
than Moorcroft. Since Moorcroft is closer (20 to 30 miles)
to these two areas than Casper (80 to 100 miles), it is
probably more representative. There are no recorded annual
mixing heights for these two areas so Holzworth8 isopleths
were used to determine an average afternoon annual mixing
height of 2000 meters.

3-5
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Therefore, the following meteorological assumptions

were used in the AQMA analysis:

° Casper is representative of Douglas

° Moorcroft is representative of Reno
Junction and Gillette

° Five year and three year NWS data
are representative of base year

and projected years

Background Air Quality

The Stoddard Ranch high volume sampling site operated
by the Wyoming Department of Environmental Quality recorded
an annual arithmetic mean particulate concentration of 27
ug/m3 (geometric mean of 23 ug/m3). This value was used as
a background concentration for each of the three AQMA anal-
ysis areas. The site location is approximately 50 miles

north of Douglas in the Reno Junction area.

Location of Receptors

The AQDM allows the user to input a rectangular array
of receptors and up to 12 special receptors.5 For the three
modeling areas, an array was specified so as to place a
receptor at each corner of a 5 by 5 km grid. This array was
then superimposed over the area source grids. An example is
shown in Figure 3.5.

The 12 special receptors for each area were located at:
existing sampling sites (two in Reno Junction and one each
in Gillette and Douglas); points of expected high concen-
tration (near major point and area sources).



* ° ('Y . ®t10 km

Area source grid boundary
° Receptor

A Special receptor

Figure 3.5. Example receptor array and area source grids.
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EMISSIONS~--BASE YEAR AND PROJECTED

Pollutant emissions are divided into two major cate-
gories: point source and area source. The following

discusses the emissions data used as input to AQDM for the

base year and projection years. .

Point Sources

Three types of point sources were identified in the
Powder River Basin: power plants; coal gasification plants;
and coal mines.

Base year particulate emissions and stack parameters
for the two power plants (Dave Johnston and Neil Simpson or
Wyodak) were obtained from the point source summaries.
These summaries were prepared by the Wyoming Department of
Environmental Quality and are shown in Appendix A. Pro-
jected emissions were estimated for the Dave Johnston plant
for 1980 and 1985 using an emission reduction factor of
0.87. This control factor was used since a precipitator on
units 1, 2, and 3 operating at 98 percent efficiency is
presently planned for 1980. Projected emissions for the
Wyodak plant include: phase-out of units 1, 3, and 4;
addition of a 330 MW unit by 1980; and addition of a 450 MW
unit by 1985.2 Emissions from unit 5 will be reduced by 78
percent by the addition of control equipment and emissions
from the additional units will meet the New Source Perform-

ance Standards for particulates (0.1 lb/lO6

Btu) and Wyoming
Air Quality Emission Standards.2 Stack parameters for the
additional units were obtained from the point source model-
ing data in the Northern Great Plains Resource Program.9
Emissions and stack parameters for the proposed Pan-

handle Eastern coal gasification plant were obtained from



the Environmental Impact Statement (EIS) on the coal gasifi-
cation project for Campbell and Converse Counties.4 Since
emission data for the proposed Carter 0il coal gasification
pPlant were not available, it was assumed that Panhandle
Eastern emissions would be representative. The Panhandle
Eastern plant and the Carter 0Oil plant are expected to be on
line in 1985.

Base year and projected emissions for coal mines were
estimated from tons of coal mined. A particulate emission
factor was developed for surface mining in the Powder River
Basin, as explained in Appendix B. The final EIS for devel-
opment of coal resources in the Eastern Powder River Basin2
was used to obtain estimates of the number of tons of coal
mined at each mine in the base year and projection years.

Table 3.1 shows particulate emissions for each point
source in the three AQMA analysis areas. These data were
used to model the Powder River Basin for the base year and
projection years. Stack parameters for the projected point
sources are shown in the point source summaries in Appendix
A.

Although mining activity was considered to be a point
source in this report, it was treated as a superimposed area
source (area = 2 km square) in the AQDM simulation. This
was done since emissions occur over an area and are not

emitted from a stack.

Area Sources

Base year and projected county-wide particulate emis-

sions for each area source category were obtained from the

Wyoming AQMA Area Source Emission Invento;x.lo Table 3.2

shows the summary of these emissions. A detailed descrip-
tion of the procedure used to estimate area source emissions

can be found in the inventory report.
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Table 3.1. POWDER RIVER BASIN AQMA POINT SOURCE EMISSIONS
(ton/yr)
I. Area: Gilllette
Coal mines Plants
Partic Partic
Point source Comment Tons mined emissions emissions

Year: 1974

Wyodak Power Plant
Amax Coal, South
Wyodak Resources
Year: 1975

Wyodak Power Plant
Amax Coal, South
Wyodak Resources
Year: 1980

Wyodak Power Plant
Amax Coal, South
Wyodak Resources
Amax Coal, North
Carter 0il

Sun 0il

Kerr-McGee North

Year: 1985

Wyodak Power Plant

Amax Coal, South
Wyodak Resources
Amax Coal, North
Carter 0il

Sun 0il

Kerr-McGee North
Carter Gasification

Units 1,3,4,5
Existing
Existing

UnitS 113,4’5
Existing
Existing

Unit 5+330 MW
Expansion
Expansion

New

New

New

New

Unit 5,330 MW
and 450 Mw
Expansion
Expansion
Expansion
Expansion
Expansion

New

2,515,000

415

700,000 115
3,000,000 495
700,000 115
10,200,000 1,680
2,500,000 415
15,000,000 2,475
8,000,000 1,320
10,000,000 1,650
4,200,000 693
15,000,000 2,475
5,000,000 825
20,000,000 3,300
12,000,000 1,980
12,000,000 1,980
4,200,000 693

3,384
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Table 3.1 (continued). POWDER RIVER BASIN
AQMA POINT SOURCE EMISSIONS

(ton/yr)
IT. Area: Reno Junction
Coal mines Plants
Partic Partic
Point source Comment Tons mined emissions emissions

Year: 1974 & 1975
None

Year: 1980

Kerr-McGee New 10,000,000 1,650 -
Arco New 10,000,000 1,650 -
Peabody New 11,000,000 1,815 -
Year: 1985

Kerr-McGee Expansion 16,000,000 2,640 -
Arco Expansion 15,000,000 2,475 -
Peabody - 11,000,000 1,815 -




Table 3.1 (continued). POWDER RIVER BASIN
AQMA POINT SOURCE EMISSIONS
(ton/yr)
IITI. Area: Douglas
Coal mines Plants
Partic Partic
Point source Comment Tons mined emissions emissions

Year: 1974

Dave Johnston Power
Plant

PP&L Coal Mine

Year: 1975

Dave Johnston Power
Plant

PP&L Coal Mine

Year: 1980

Dave Johnston Power
Plant

PP&L Coal Mine
Year: 1985

Dave Johnston Power
Plant

PP&L Coal Mine
Panhandle Eastern
Gasification

Units 1,2,3,4 -

Existing 3,000,000
Units 1,2,3,4 -
Existing 3,000,000
Precipitator on ~
units 1,2,3

(one stack)

Expansion 6,000,000
Precipitator on -
units 1,2,3

(one stack)

Expansion 6,000,000

- 26,549
495 -
495 -

- 3,500
990 -

- 3,500
990 -

- 1,300
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Table 3.2.

CATEGORIES--PARTICULATE EMISSIONS

POWDER RIVER BASIN AQMA AREA SOURCE

(ton/yr)
Campbell Converse

Source category 1974 1975 1980 1985 1974 1975 1980 1985
Bituminous coal 98 99 104 109 8 8 8 9
Distillate o0il 25 31 80 103 12 12 18 21
Residual oil 17 21 53 68 7 7 11 12
Natural gas 8 10 20 25 4 4 5 5
Other fuels 5 6 11 14 3 3 4 4
Open burning 17 17 17 17 62 62 62 62
Highway vehicles 90 104 145 148 80 82 83 70
Off~-highway vehicles 18 32 41 45 17 19 31 19
Railroads 37 37 176 232 9 9 148 206
Aircraft - - - - - - - -

Industrial processes 255 255 255 255 84 84 84 84
Unpaved roads 27,836 32,669 56,628 67,944}15,039 15,490 21,060 22,113
Agriculture 826 826 846 865| 1,045 1,045 1,055 1,065
Construction l,486 2,369 2,893 3,117 857 869 925 866
Aggregate storage 5 5 5 5 8 8 8 8
Dust from paved roads 676 777 1,399 1,751 642 655 860 892
Total 31,399 37,258 62,673 74,698(17,877 18,357 24,362 25,436




Area source emissions were projected using Volume 7 of

the AQMA guidelines, Projecting County Emissions, Second

Edition.ll The change in emission rate for each source cate-

gory was estimated in terms of a growth factor. Growth fac-
tors were determined from historical trends, population pro-
jections, economic projections, and other parameters indica-
tive of changes in the activity that produces the emissions.
Area source emissions were allocated to grids using Volume

13: Allocating Projected Emissions to Sub-County Areas.

Table 3.3 shows the relative accuracy of data used in pro-
jecting emissions for each source category and in allocating
emissions to the sub-county grids. The general procedure
used to allocate particulate emissions for each source
category is described below.

Fuel combustion emissions were apportioned by popula-
tion. Open burning, aircraft, and aggregate storage emis-
sions were negligible when distributed into each grid.
Highway emissions and dust from paved roads were apportioned
by vehicle miles traveled (VMT). The VMT were calculated
for each grid by determining average daily traffic (ADT) on

each road link from 1974 Wyoming Trafficl3 and measuring

miles of road from Wyoming Highway Department county maps.
Railroad emissions were apportioned by miles of track.
Emissions from off-highway vehicles were distributed by
construction and agricultural activity. Industrial process
emissions from heater treaters were assumed to be located
near oil and gas wells.lO Emissions from compressors were
negligible when distributed.

The remaining major fugitive dust categories (agricul-
ture, construction, and unpaved roads) were apportioned by
the following techniques. For the Gillette area, agricul-
tural emissions were distributed according to agricultural
land use maps.14 Since agricultural land use maps were not

available for the Douglas area, cropland was divided into
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Table 3.3. POWDER RIVER BASIN PROJECTION AND
ALLOCATION RELIABILITY

Source category Projectiona Allocationb
Bituminous coal 2* 2*
Distillate oil 2 2
Residual oil 2 2
Natural gas 1 2
Other fuels 2 2
Open burning 1 2
Highway vehicles 2 2
Off-highway vehicles 2 1
Railroads 3 3
Aircraft 3 3
Industrial processes 2 3
Unpaved roads 2 2
Agriculture 2 2
Construction 2 1
Aggregate storage 1 1
Dust from paved roads 2 2
a

Level number dependent on source of projection data
and parameter used to parallel growth.

b Order number dependent on parameter used to apportion
county-wide emissions.

least reliable
moderately reliable
most reliable

w N
o



irrigated and non-irrigated and it was assumed that emis-
sions from irrigated cropland occur in a one mile wide area
along the North Platte River. Little agricultural activity
exists in the Reno Junction area.

Residential, commercial, public, and industrial con-
struction emissions were distributed to urban grids and
grids containing existing industrial development. Highway
construction emissions were distributed according to highway
projects in 1974. These projects were located using the

Wyoming Highway Construction Bulletin.15

Emissions from unpaved roads were apportioned to grids
using miles of road for each surface type. Miles were
measured from Wyoming Highway Department county maps.

Emissions for projection years from several minor
source categories (fuel combustion, highway, off-highway,
industrial processes, and dust from paved roads) were not
redistributed, but were obtained instead by multiplying base
year emissions for each grid by the county-wide growth
factor. Projected railroad emissions were distributed
according to the proposed location of the new rail line,

2 Agricultural emis-

number of trains, and miles of track.
sions in each grid and construction emissions in urban grids
were projected with county growth factors. Projected indus-
trial construction emissions were distributed into grids
with proposed industrial development (i.e., Wyodak Power
Plant, Panhandle Eastern Coal Gasification Plant). Pro-
jected highway construction emissions were not apportioned
due to the uncertainty of their location.

Finally, emissions from unpaved roads were projected
with county growth factors plus an additional weighting fac-
tor of 2.0 for those grids with anticipated higher ADT.
These grids with higher ADT were identified as containing or
being near active coal mines. It was assumed that some

unpaved roads would be paved. These roads were identified
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as links between proposed coal mines and existing paved
roads.

Table 3.4 presents the total area source emissions for
each grid for the base year and projection years. The
projection year of 1975 was not used, since emissions do not

vary significantly from 1974 to 1975.
BASE YEAR AIR QUALITY AND MODEL VERIFICATION

Annual particulate concentrations measured in 1974 at
sampling sites in the Powder River Basin AQMA are shown in
Appendix C. All sampling stations reported that the National
Ambient Air Quality Standards (NAAQS), both annual and short
term, were being maintained. Most stations showed concentra-
tions to be at or near background.

The AQDM was applied separately to each of the AQMA
analysis areas using base year emissions. The output
resulted in particulate concentrations for 1974. The model
calculated expected annual arithmetic mean concentration at
each receptor. Four receptors were located at the sampling
sites operating in 1974. The following is a comparison of
measured versus model-predicted annual arithmetic mean

concentration at the sampling sites in the Powder River

Basin:
Measured Predicted
Sampling particulates, particulates,
site ug/m3 ug/m3
Gillette 37 39
Reno Junction 33 29
Stoddard Ranch 27 28
Douglas 38 31

The measured concentrations used in the comparison were

obtained from Table C-1 (Appendix C). Data recorded at Reno
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Table 3.4.

POWDER RIVER BASIN AQMA AREA SOURCE PARTICULATE

EMISSIONS BY GRID

(ton/yr)
Gillette Reno Junction Douglas
Grid No 1974 1980 1985 1974 1980 1985 1974 1980 1985
1 96 361 453 105 42 50 62 89 94
2 8 21 24 301 1391 1106 53 76 80
3 54 132 170 112 548 702 205 295 310
4 141 465 580 173 341 433 43 62 65
5 344 1406 1784 257 695 891 56 81 85
6 167 395 503 122 481 615 24 51 58
7 327 691 876 182 866 1107 133 192 201
8 953 2882 3353 189 927 1187 64 92 97
9 466 267 328 46 227 289 223 321 337
10 114 249 307 216 610 639 56 81 85
11 144 272 332 266 787 830 47 68 71
12 552 1586 2029 39 56 59 142 221 236
13 222 887 596 180 242 253 380 506 525
14 219 471 586 62 104 114 311 393 407
15 357 799 1011 20 20 20 365 472 489
16 223 546 700 - - - 329 416 430
17 219 471 586 - - - 134 184 191
18 390 1893 2426 - - - 240 351 370
19 - - - - - - 334 526 484




Junction and Douglas in 1974 were higher than expected due
to localized dust sources near the sampler. Therefore, the
1975 data for these two samplers were used in the model
calibration, since these data were thought to be more repre-
sentative of regional air quality.-

Using the four sets of data points, a linear regression
analysis was performed to determine a line of best fit. The

equation of this line is as follows:

y =mx + b (eqg.l)
where m = 0.64 (slope)

b = 13.5 (y - intercept)

X = calculated concentration

y = measured concentration

The correlation coefficient, r, was calculated to be
0.64. Possible reasons for only obtaining this fair correla-

tion are:

° Due to limited sampling data, all three modeling
areas had to be combined to get a single cali-
bration factor.

° Gillette and Reno Junction areas were modeled
with different meteorological data than the
Douglas area.

° The predicted concentrations are less than 15
ug/m3 above background, which was assumed to be
constant throughout the PRB. Small variations
in actual background in different parts of the
AQMA would have a strong influence on the total

measured concentrations and resulting correlation.

In view of the major source of emissions {(fugitive

dust) and the limited air gquality data, this correlation is
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adequate for applying AQDM to the Powder River Basin to
determine regional air quality-

The base year concentrations, calculated by AQDM for
each area, were calibrated. The procedure was to multiply
the predicted concentration above the background of 27 ug/m3
by the slope of 0.64. This corrected the uncalibrated model
concentrations at each receptor. Also, the arithmetic mean

. . . 1
was converted to a geometric mean by the following equation: 6

(172 1n? sep)

AM/GM (eq.2)

0l

where AM arithmetic mean

GM = geometric mean

i

SGD = standard geometric deviation

This equation assumes that air quality data are log-normally
distributed.

Figure 3.6 shows isopleths of calibrated base year
concentrations for the Gillette area. The Reno Junction and
Douglas areas were not presented since the AQDM results
showed all concentration near background (less than 30
ug/m3). Regional annual particulate air quality in the
Powder River Basin indicates no violations of the NAAQS in
1974.

PROJECTED AIR QUALITY

The AQDM was applied separately to each of the AQMA
analysis areas using projected emissions for 1980 and 1985.
Other input data (meteorological, receptor location, and
background) remained the same. The model calculated expected
annual arithmetic mean concentration at each receptor for
1980 and 1985. The model results were calibrated and con-
verted to geometric values using the procedure described in
the preceding section.
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Figure 3.6.

Gillette area base year annual geometric mean particulate
concentrations, (ug/m3).




Figures 3.7 and 3.8 show isopleths of the calibrated
annual geometric mean concentrations for the Gillette area
for 1980 and 1985. These figures indicate that the secon-
dary NAAQS for particulates will be violated in two problem
areas: north and southeast of Gillette. Table 3.5 presents
the source contribution to the particulate loading in each
problem area.

The source contribution table indicates that dust from
coal mining is responsible for the largest percentage
(approximately 50 percent). The town of Gillette contri-
butes only a small percent, mainly from unpaved roads and
construction. The isopleths show the town of Gillette
maintaining the NAAQS. The Wyodak power plant units and
the area sources (i.e., unpaved roads) also contribute a
small percentage. Background is responsible for 33 to 40
percent.

Figures 3.9 and 3.10 show isopleths of the calibrated
annual geometric mean concentrations for the Reno Junction
area for 1980 and 1985. Although concentrations are pre-
dicted to be much higher than in the base year, the annual
standards for particulate are not shown to be violated.
Table 3.6 presents the source contribution to the atmospheric
particulate loading for the area east of Reno Junction. The
breakdown of percent contribution is similar to that of the
Gillette area.

Figure 3.11 shows the isopleths of the calibrated
annual geometric mean concentrations for Douglas. Since
concentrations did not vary from 1980 to 1985, this figure
represents both projection years. No areas are shown to be
exceeding or even approaching the NAAQS. Although emissions
from the two point sources (Dave Johnston Power Plant and
Panhandle Eastern Gasification Plant) are large (3500 and
1300 ton/yr, respectively), tall stacks (500 ft, 300 ft)

prevent high concentrations from reaching ground level.
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Table 3.5. GILLETTE SOURCE CONTRIBUTION TO AREAS OF
NAAQS VIOLATIONS

(percent)

North of Gillette Southeast of Gillette
Source 1980 1985 1980 1985

Point sources

Wyodak Unit 5 neg neg neg neg
New 330 MW neg neg neg neg
New 450 MW - neg neg neg
Wyodak Resources 1 2 1 1
Amax Coal North 24 26 1 1
Carter 0il Coal 13 13 neg neg
Amax Coal South 3 2 28 29
Sun 0il Coal 2 2 23 24
Carter Gasification - 4 - neg
Kerr-McGee North 6 5 neg neg

Area sources

Town of Gillette 7 7 2 2

Immediate grid 3 3 3 3

Surrounding grids 4 3 2 2
Background

37 33 40 38

Total 100 100 100 100
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Reno Junction area projected 1980 annual geometric mean
particulate concentration (ug/m3).
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Table 3.6. RENO JUNCTION SOURCE CONTRIBUTIONS

(percent)

East of Reno Junction
Source 1980 1985

Point sources

Kerr-McGee 20 23
Arco 22 22
Peabody 5 5

Area sources

Immediate grid 2 2

Surrounding grids 5 6
Background

46 42

Total 100 100
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These sources only add 2 to 3 ug/m3 to ground level
concentrations.

Meteorological data used in modeling Douglas were for
Casper and were not representative of possible channeling
effects along the North Platte River. However; this effect
would only double or triple the indicated impacts of the
point sources, so NAAQS violations would still not be
threatened. The town of Douglas was shown to remain near
background even though traffic and construction will increase.

Table 3.7 presents the highest expected annual geometric
mean concentration in each problem area and the extent of
area expected to be violating NAAQS. The area north of
Gillette appears to present the most severe problem.

In the Wyoming AQMA Area Source Inventory,lO dust from

unpaved roads was shown to be the source category having the
greatest emissions. However, the AQMA analysis indicates
that these emissions in the Powder River Basin only contri-
bute about 2 to 3 ug/m3 because of their distribution
throughout the area. Conversely, fugitive dust emissions
from mining operations create a greater increment because

they are all emitted from areas of concentrated activity.
PHOTOCHEMICAL OXIDANT ANALYSIS

Existing concentrations of photochemical oxidant in the
Powder River Basin (PRB) have been measured at only one
location, the proposed site of the Panhandle Eastern Coal
Gasification plant north of Douglas. 1In a sampling period
from January through June 1974, the peak one-hour measured
concentration was 0.076 ppm, compared to the NAAQS of 0.08
ppm. Since oxidant concentrations are closely related to
solar intensity and temperature, peak concentrations usually
occur during the summer months with longer daylight hours

and higher temperatures. Therefore, the limited sampling
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Table 3.7. MAGNITUDE AND EXTENT OF NAAQS VIOLATIONS
IN POWDER RIVER BASIN AQMA

Highest expected Extent of area
annual concentration, violating NAAQS,®
ug/m3 mi
Problem areas 1980 1985 1980 1985
North of Gillette 68 75 8 35
Southeast of Gillette 62 65 10 10
East of Reno Junction 56 58 - --

a Secondary standard of 60 ug/m3 geometric mean.

98]
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data available indicates that the national standard may
already be exceeded in the AQMA, even though very little of
the potential development of the PRB has yet occurred.

Concentrations at or exceeding the standard have also
been observed at many other rural and low-population density
locations in the Rocky Mountain states (EPA Region VIII), as
shown by the data summarized in Table 3.8. No extended
sampling for oxidants has shown levels substantially below
the standard, so it might be concluded from this data that
naturally occurring background concentrations throughout
this part of the country approximate the standard of 0.08
ppm.

Oxidants are not emitted directly into the atmosphere
but are produced by a series of chemical reactions between
organic compounds (including hydrocarbons) and nitrogen
oxides in the presence of sunlight. Research has shown that
the rate of oxidant formation is affected by the specific
organic compounds present, the ratio of organic compounds to
nitrogen oxides, and the meteorological conditions such as
solar intensity, temperature, and atmospheric stability.

Generally, peak concentrations are measured within a
few hours of noon, although the emissions of precursor
compounds (organics and nitrogen oxides) contributing to
these peak concentrations may occur several hours earlier or
remain from the previous day- Since the atmospheric photo-
chemical reactions usually take several hours, the measured
oxidant concentrations may occur many miles downwind from
the points of emission origin. This transport phenomenon
has been demonstrated quite clearly by sampling data collected
at urban and rural locations in Ohio and surrounding states
in 1974.23 The rural sites, all located within 75 miles of
major metropolitan areas, had levels equal to or greater than
the urban locations. Data from this study are shown in

Table 3.9. TIdentifiable impacts on oxidant air quality have
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Table 3.8.

OXIDANT SAMPLING DATA

SELECTED SITES IN EPA REGION VIII

Sampling site

Source of data

Peak one-hour

Highest Next highest

Date occurred
Highest Next highest

Douglas, WY

Beulah, ND

Colstrip, MO

Billings, MO

Fort Collins, CO
0il Shale Area,

Tract A

Tract B

CO

Panhandle Eastern
Gasification
Plant EIS

ANG Gasification
Plant EIS

Colstrip Power
Plant EIS

Yellowstone
County Air
Pollution
Control
Agency

PEDCo

Area 0il Shale
Supervisor,

Dept. of Interior
Area 0il Shale
Supervisor,

Dept. of Interior

.076 .075
<117 .105
.080 --
.156 .152
.130 .127
.089 -
.080 -

Jun 21, 1974 Jun 21, 1974

Jul 20, 1974 Jul 10, 1974

Jun, 1974 --=

Jul 4, 1975 Jul 11, 1975

Oct 18, 1975 Sep 9, 1975

Summer, 1975 -—

Jun 26, 1975 --




Table 3.9. OZONE DATA FOR OHIO, PENNSYLVANIA,
AND MARYLAND

City Maximum one-hour concentration,a ppm
Urban

Cincinnati, OH 0.18

Dayton, OH 0.13

Columbus, OH 0.15

Canton, OH 0.14

Cleveland, OH 0.14

Pittsbugh, PA 0.15

Rural

Wilmington, OH 0.18
McConnelsville, OH 0.16

Wooster, OH 0.17

McHenry, MD 0.17

Dubois, PA 0.20

Occurred during June 14 to August 31, 1974.

Source: Control of Photochemical Oxidants--Technical Basis

and Implications of Recent Findings.
Protection Agency, Research Triangle Park, North
Carolina. Publication Number EPA-450/2-75-005.

1975.

U.S. Environmental



been shown to extend 50 to 75 miles from urban areas.23
However, there should be no impact from urban transport in
any part of the PRB because of its remoteness from major
metropolitan areas.

The probable sources of oxidant in this AQMA and other
rural locations in Region VIII are: (1) downward transport
from the ozone-rich layers in the stratosphere, due to
strong vertical mixing, and (2) photochemical generation
from organics emitted by vegetation. Ozone transport from
the stratosphere may produce ground level concentrations as
high as 0.03 to 0.05 ppm over extended periods and can cause
even higher readings for one-hour peak periods under certain
meteorological conditions.23

Other studies have shown that organic compounds emitted
by vegetation may increase oxidants by as much as 0.02 to
0.05 ppm.24 Normally, atmospheric conditions which would
produce high concentrations from downward mixing from the
upper atmosphere are not conducive to high oxidant genera-
tion rates from vegetation, and vice versa. However, the
additive effect from these two sources gives values that
support the hypothesis that measured concentrations of 0.08
ppm and higher in rural areas in the West are almost entirely
due to natural sources of oxidant.

An attempt was made to quantify the emissions from
vegetation in the AQMA, primarily sagebrush, for comparison
with the amount of man-made emissions as estimated in the
Area Source Emission Inventory report.lO No specific data
on sagebrush emissions were found and no reliable estimate
could be made due to the large variability noted in emission
rates for different types of vegetation. Therefore, the
ratio of locally occurring man-made emissions to naturally
generated emissions cannot be accurately estimated at this

time.



The Guidelines for Air Quality Maintenance Planning and

Analzsis25 indicate that analyses for oxidants should be
performed on a regional scale or AQMA-wide basis. Thus,
hydrocarbon emission densities from man-made sources for
subcounty areas (i.e., oil fields, Gillette area) were not
estimated. County-wide emissions were assumed to represent
a regional scale; emission densities were estimated for
Campbell and Converse Counties for the base year and pro-
jection years, as shown in Table 3.10.

The resulting emission densities are significantly
lower than average urban hydrocarbon emission densities (100
to 1000 ton/miz/yr) reported to have an impact on measured
peak oxidant concentrations.23 Even though regional emis-
sion density in the PRB is projected to increase approxi-
mately 35 percent by 1985, this density will still remain
quite small as compared to an urban density.

From available air quality data and related research,
it can be concluded that the NAAQS for oxidant will probably
continue to be exceeded as a result of natural contributions
alone. The increase in concentrations that are the result
of current and projected emissions of organic compounds from
man-made sources in the AQMA cannot be determined from
existing data. An air quality maintenance plan would be
unable to assure strict maintenance of the NAAQS for oxi-
dants because of the impact of natural sources. However, it
would still be prudent to minimize the effect of projected
growth by requiring, through the use of best available con-
trol technology as mandated by Wyoming's air quality permit
system, a control of new hydrocarbon emission sources.



Table 3.10. POWDER R1VER BASIN HYDROCAKRBON EMISSION DENSITY

HYd}ocarbon cmissions, Lo /yr
) 1974 1980 1985,
Canpbell County
Point sources®
Wyodak Power Plant
Noxth Simpson (20 MW) 89 21 21
New 330 MW -- 138 138
New 450 MW ~-- - 188
Coal Mining Activity
Diesel powered vehicles 26 405 562
Carter 0Oil
Gasification plant -— - 1411
Area sourcesb
Fuel combustion 114 148 165
Highway vehicles 1450 1953 1192
Off-highway vehicles 72 113 125
Railroads 141 664 877
Ajrcraft 2 3 4
Industrial processes 309 309 309
Evaporative losses 6254 6394 6454
Total 8457 10148 11446

County~-wide emission
density, ton/miz/yr: 1.7 2.0 2.3
(arca = 5000 mi2)

Converse County

. a
Point sources

Dave Johnston PP&L

Power plant 398 398 398

Diesel powered vehicles 16 32 32
Panhandle Eastern

Gasification plant -- 1411 1411

b
Area sources

Fuel combustion 20 26 28
Highway vehicles 1290 1116 552
Off-highway vehicles 55 73 60
Railroads 34 558 776
Aircraft 2 3 4
Industrial processes 85 85 85
Evaporative losses 1374 1397 1401
Total 3274 5099 4747

County-wide emission
density, ton/mi?/yr: 0.8 1.2 1.1
(arca = 4200 miZ2)

a : : .
Wyoming Point Source Summaries.

b :
Wyoming AQMA Area Source Inventory.
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4. SWEETWATER COUNTY AQMA

ANALYSIS AREAS

Sweetwater County covers an area of about 120 miles by
90 miles. Terrain in the county includes small mountain
ranges, canyons, river valleys, and flat areas. Sources of
air pollutant emissions are concentrated in three areas:

(1) town of Rock Springs; (2) town of Green River; and (3)
trona (soda ash or sodium carbonate) industrial area. These
three areas were analyzed separately in applying atmospheric
diffusion models to predict future air quality. Large
distances and variations in terrain were the critical factors
in deciding to use separate areas.

The locations of the three AQMA analysis areas are
shown in Figure 4.1. The town of Rock Springs is located
along the Bitter Creek valley which runs east-west and
converges to the east. The town is divided by a steep
plateau (250 ft) to the north and has rolling terrain to the
south. The town of Green River is located in the Green
River valley which also runs east-west. This narrow valley
has steep walls on both sides and a fairly uniform width.
Interstate 80 is located above the town on a steep plateau
(300 ft) which borders the town to the north. Both areas
have been undergoing rapid urban development.

The third area, the trona industrial area, is located
north of Interstate 80 and about 10 miles east of Granger.
This area is characterized as having open, flat terrain.

The Blacks Fork and Green Rivers run through the area.
Presently, there are three industrial plants that process
soda ash--FMC Corporation, Allied Chemical, and Stauffer

Chemical. One new plant, Texasgulf, is under construction
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and will be in operation by 1980. Also, the existing plants
are planning to increase production by 1980. The trona
industry in Wyoming produces 45 percent of the total U.S.
soda ash.17

One other area of Sweetwater County that was excluded
from the AQMA analysis is the Jim Bridger power plant area.
The power plant is located about 30 miles east of Rock
Springs. It was excluded because an environmental impact
statement18 has previously been prepared showing that it will
not threaten air quality standards locally; the plant is
remote enough from other large sources that it will not
contribute to concentrations in any of the problem areas in
the AQMA. The analysis performed in the EIS examined both
short-term and annual conditions using site-specific meteoro-
logical data and generally conservative assumptions for emis-
sion rates and plume dispersion. The results of the EIS
analysis are summarized in the projected air quality section

of this chapter.
METHODOLOGY

The methods used in the AQMA analysis of Sweetwater
County are consistent with those described in the guideline

. . . 3 ~ . .
series for air quality maintenance planning and analysis.

Modeling

Two types of atmospheric diffusion models were consid-
ered for predicting particulate and 802 concentrations in
the trona industrial area: AQDM and CDM. The AQDM was
selected, since most of the emissions in this area are from
point sources and existing meteorological data are in the
proper format for input to AQDM (STAR program format).



Two types of atmospheric simulation models were consid-
ered for determining particulate concentrations in the Rock
Springs and Green River areas: (1) ventilated valley (box)
model; and (2) emission density versus air quality relation-
ship. Gaussian diffusion models were excluded from consid-
eration due to complex terrain. Since mixing height data
were not available and the Rock Springs area had irregularly
shaped valleys, the box model was excluded. (Mixing height
is a critical input parameter in box modeling.) Therefore,
an empirical relationship between particulate emission
density and air quality was used to estimate annual average

concentrations.

Trona Industrial Area

The following data were required as input to AQDM:

° Location of sources

° Emission rates

° Meteorology

° Background air quality
° Location of receptors

The locations of point sources and area source grids
are shown in Figure 4.2. The large grids are 10 km square.
This area includes Interstate 80, the town of Granger, and
unpaved roads near the trona plants.

For meteorological data, the NWS Rock Springs Airport
STAR program data (1967-71, 8 obs/day) were selected. The
airport is located on a mesa above the Bitter Creek valley
about 40 miles east of the trona industrial area. Data
obtained from the FMC Corporation were compared to the air-
port data and showed a strong similarity in wind direction

and wind speed. However, the FMC data were not in the
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proper format for AQDM modeling and lacked atmospheric
stability data. Data obtained from Allied Chemical were
also incomplete. Since there are no recorded annual mixing
heights for this area, Holzworth8 isopleths were used to
determine an average afternoon annual mixing height of 2200
meters.

The following meteorological assumptions were used in

applying AQDM to this area:

Rock Spring Airport is representative
of the trona industrial area.
° Five year NWS data are representative

of base year and projection years.

In 1974, the primary sources of background particulate
data for Sweetwater County were the hi-vol sites operated by
Texasgulf. These four sites were located west of the present
trona industries. The annual geometric means from these

sites are as follows:

Site 007 - 22 ug/m>
Site 008 - 26 ug/m3
Site 009 - 19 ug/m>
Site 010 - 20 ug/m°

Texasgulf's data agreed well with a previous study of five
Air Quality Control Regions (AQCR's) in the western United
States, in which background particulate levels in northern
Nevada (similar climate to the trona industrial area) varied
from 20 to 30 ug/m3.19 Therefore, it was determined that a
background of 28 ug/m3 (annual arithmetic mean) or 23 ug/m3
(annual geometric mean) would be used in the AQDM simulation.

Receptors were located in the same grid configuration
as described in Chapter 3 for the Powder River Basin AQMA.

7
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Special receptors were located at the Granger sampling site

and four permanent Allied Chemical sampling sites.

Rock Springs and Green River Areas

The following data were required as input to the emis-

sion density versus air quality relationship:

° Size of each grid
° Location of sampling sites
° Emissions for each grid

There are no point sources in these two AQMA analysis
areas. Therefore, only area source emissions were used.
The existing coal mine located near Rock Springs is an
underground mine and therefore not a major point source.

Rock Springs and Green River were subdivided into grids
according to topography and development density. Figures
4.3 and 4.4 show these grids and the locations of existing
sampling sites.

Meteorological data were not required, since this
technique assumes that ground level emission density (dust
from area sources) is directly proportional to particulate
air quality.

Grid sizes were measured using town planning maps and

are shown in Appendix D.

EMISSIONS--BASE YEAR AND PROJECTED

Trona Industrial Area

Pollutant emissions were divided into two major cate-
gories: point sources and area sources. Two pollutants
were used in the AQDM simulation: particulates and SOZ'
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Base year particulates and 802 point source stack
emissions and stack parameters for the three trona plants
(FMC, Allied, and Stauffer) were obtained from the point
source summaries in Appendix A.

Projected stack emissions for 1980 and 1985 for FMC and
Allied were obtained from the Wyoming Department of Environ-
mental Quality. Base year stack emissions for 1976 were
used in projecting Texasgulf emissions to 1980 and 1985 (see
Appendix A). Growth factors based on expected production
rates were used to project base year stack emissions for
both Texasgulf and Stauffer.

Due to the confidential nature of these projected
emissions, a source-by-source presentation is not included
in this report. Therefore, the following is a summary of
the total stack emissions (particulate and SOZ) for all four

trona plants for the base and projection years:

Total stack emissions, ton/yr

Year Particulates Sulfur dioxide
1974 2615 6365
1980 4721 15886
1985 6265 20537

Particulates will increase about 80 percent by 1980 and

about 140 percent by 1985; 502 will increase about 150

percent by 1980 and 220 percent by 1985.
Base year and projected county-wide particulate and 802
area source emissions for each category were obtained from

the Wyoming AQMA Area Source Invento:g,lo Table 4.1 shows a

summary of these emissions. A detailed description of the
procedure used to estimate area source emissions can be
found in the inventory report.

Approximately the same procedure as described in Chap-
ter 3 for the PRB AQMA was used to project and allocate area
source emissions to grids.
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Table 4.1.

PARTICULATE AND SULFUR DIOXIDE EMISSIONS

SWEETWATER COUNTY AQMA AREA SOURCE CATEGORIES

(ton/yr)
Particulates Sulfur Dioxide
Source category 1974 1975 1980 1985 1974 1975 1980 1985
Bituminous coal 25 24 17 13 24 22 16 12
Distillate oil 24 27 36 39 70 78 105 111
Residual oil 11 12 17 18 91 102 137 146
Natural gas 42 47 63 67 3 4 4
Other fuels 6 7 9 9 2 3 3
Open burning 3 3 3 3 - - - -
Highway vehicles 368 393 379 335 141 151 184 176
Off-highway vehicles 30 33 44 47 34 37 50 53
Railroads 200 200 200 200 455 455 455 455
Aircraft 4 4 5 6 2 2 3 4
Industrial processes 53 53 53 53 2 2 2 2
Unpaved roads 24,588 27,000 33,678 34,975 - - - -
Agriculture 25 25 25 26 - - - -
Construction 8,588 9,250 11,345 11,896 - - - -
Aggregate storage 108 108 108 108 - - - -
Dust from paved roads 2,325 2,488 2,999 3,139 - - - -
Total 36,400 39,674 48,981 50,934 824 854 959 966




Table 4.2 presents the total area source emissions for

each grid for the base year and projection years.

Rock Springs and Green River Areas

Since measured 502 concentrations in Rock Springs were
3
less than 10 ug/m~ for all 24 hour periods in 1974, the AQMA

analysis for these areas was limited to particulates.

Base Year - Particulate emissions were calculated for each
grid in Rock Springs and Green River for the following area

source categories:

° Dust from unpaved roads

° Dust from paved roads

° Dust from unpaved shoulders
° Construction dust

° Fuel combustion

° Highway vehicles, exhaust

° Railroads

The 1974 calculated emissions, emission density, emis-
sion factors, apportioning factor, and other parameters are
shown in Appendix D (Table D-1 for Rock Springs and Table D-
2 for Green River).

Base year traffic data for Rock Springs and Green River
were obtained from the Wyoming State Highway Department.?‘o’21
Green River population data were also obtained from the
Wyoming State Highway Department. Construction data (loca-
tion, size of area) were obtained from the Rock Springs and

Green River planning departments.



Table 4,2. SWEETWATER COUNTY AQMA AREA SOURCE
PARTICULATE EMISSIONS BY GRID
(ton/yr)
Trona Industrial Area
1974 1980 1985

Grid No. PART 502 PART 502 PART 502
1 2701 10 4262 15 3538 16
2 138 0 207 0 221 0
3 712 9 973 10 1026 10
4 22 0 31 0 34 0
5 1 3 1 3 1 3
6 237 5 353 6 375 6
7 0 0 0 0 0 0
8 658 8 892 6 942 9
9 546 8 724 9 761 9
10 87 4 112 8 112 5
11 204 4 155 8 158 5
12 303 7 299 9 315 8
13 6 0 7 0 7 0
14 109 5 91 6 94 5




Traffic data included maps of traffic volumes for major
arterials and interstates. Local traffic was added by
assuming that it was 20 percent of the total traffic assigned
to streets in a grid. Vehicle miles traveled (VMT) were
determined by multiplying traffic volumes by miles of road.
The VMT data for each grid were used to estimate reintrained
dust emissions from paved roads. Uncleaned streets were
identified by a field trip to each town.

Emissions from unpaved roads for the base year were
calculated for four types of roads. County roads and city
streets have traffic with higher average speeds; local
streets and alleys have lower average speeds. The VMT was
determined by measuring miles of roads and streets (using
town maps provided by the planning departments) and assuming
average daily traffic volumes (high-100 ADT; medium-50 ADT;
low-20 ADT).

The population distribution used to apportion Sweetwater

County fuel combustion emissions is as follows:21

Rock Springs - 59 percent
Green River - 23 percent

Remainder of county - 18 percent
Percent population for each individual grid is shown in
Appendix D. Vehicle exhaust emissions were apportioned by

VMT. Railroad emissions were apportioned by miles of track.

Projections - The base year particulate emissions were pro-

jected to 1980 and 1985 for Rock Springs and Green River
using growth factors for each source category. The growth
factors, resultant emissions, and emission densities are
shown in Appendix D.

Projected traffic volumes for 1980 and 1985 for major

arterials and interstates were provided by the Wyoming State
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Highway Department22 for Rock Springs. These traffic volumes
were converted to growth factors for each grid. Other
source category emissions not related to VMT were projected
with county population growth factors (1.50 for 1974 to 1980
and 1.60 for 1974 to 1985).

Projected traffic volumes for Green River were not
available. Therefore, total VMT per capita for Rock Springs
was compared to total VMT per capita for Green River. This
ratio for Rock Springs was shown to be fairly constant
through the projection years. It was assumed that Green
River would have a VMT per capita of 7.0 in 1980 and 1985.
This yielded a VMT growth factor of 1.54 for 1980 and 1985.
Table 4.3 summarizes this analysis. The same growth factor
(1.54) was used for each grid, since traffic should increase
uniformly throughout this town.

One additional grid in the Rock Springs area was used
to estimate projected emissions. A circular area (one mile
in diameter) located in a new development section was used
as a grid. This area is a floating zone, since exact devel-
opment location is not known at this time. Unpaved road
emissions were not calculated, since it is uncertain as to
how many miles of new unpaved road will be built. Presently,
no unpaved roads exist in this area.

The proposed arterial street system for Rock Springs is

shown in Appendix E.
BASE YEAR AIR QUALITY AND MODEL VERIFICATION

Annual particulate and SO2 concentrations measured in
1974 at sampling sites in the Sweetwater AQMA are shown in
Appendix C. One site at Rock Springs (Fearn) and one site
at Allied Chemical (Site 1) showed violations of the annual
NAAQS for particulates {115 ug/m3 and 124 ug/m3 geometric

means, respectively). One other site in Rock Springs (Logan)
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Table 4.3. VEHICLE MILES TRAVELED (VMT) PER CAPITA PROJECTIONS

Rock Springs Green River
Parameter 1974 GF2 1980 GF 1985 1974 GF 1980 GF 1985

Total VMT/day 147,737|1.44|213,018]1.57(|232,720 { 56,758|1.54(|87,500{1.54|87,500

9T-¥

population 22,000|1.50] 33,000|1.60] 34,000 | 7,500(/1.67{12,500]{1.67]12,500
VMT/capita 6.7 6.5 6.8 7.6 7.0P 7.0°
a

GF = growth factor

assumed



approached the annual primary standard and exceeded the
secondary standard. Data at other industrial sites were
insufficient to calculate annual averages. All SO, data
showed negligible concentrations, except at FMC, which had

data for only one quarter in 1974.

Trona Industrial Area

The AQDM was applied to this area using base year
emissions. The output resulted in predicted annual arith-
metic mean concentrations for 1974-75 at each receptor.

Five receptors were placed at selected sampling sites oper-
ating in 1974-75. Measured data were for the period from
April 1974 to March 1975. The following is a comparison of
measured versus model-predicted annual arithmetic mean
particulate concentrations at the selected sampling sites in

the trona industrial area:

Sampling Measured particulates, Predicted particulates,
site ug,/m3 ug/m3

Granger 66 32

Allied-1 120 39

Allied-2 93 38

Allied-3 87 33

Allied-4 61 35

No comparison was made for 502 concentrations, since
sampling data were so limited. However, the model-predicted
annual arithmetic mean concentrations were all less than 5
ug/m3.

The comparison of particulate concentrations showed
that the model significantly underpredicted the measured
concentrations. Two possible reasons for this underpre-
diction are: (1) fugitive dust sources from industrial

processes were assumed to be negligible; (2) Allied sampling
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sites were not representative of air quality in the vicinity
of the plant.

An attempt was made to quantify the fugitive dust
sources (i.e., tailings ponds, mining sites, shipping areas,
haul roads, and stockpiles). However, test data on emission
factors and associated industrial process data were unavail-
able. Additional research is needed in this area. Also, a
very large amount of additional particulate emissions would
be necessary to show an increase of 50 to 70 ug/m3 over the
presently predicted concentrations.

The Allied sites were located, installed, and operated
by Allied Chemical Company and could possibly be measuring
localized dust sources. Since measured concentrations
within a small area differ by a factor of 2.0, the data do
not appear to be representative for regional-scale analyses.

Because of the above reasons, AQDM for the trona
industrial area was not verified or calibrated for the base

year.

Rock Springs and Green River Areas

Emission densities for 1974 were estimated for three
géids in Rock Springs and one grid in Green River. These
four grids each contain a high volume particulate sampler.
It was assumed that a sampler is representative of air
quality in its grid.

Sampling data (annual geometric mean) for 1974 were

compared to corresponding grid emission densities.

Measured Emission
particulates, density,
Grid No./Sampler ug/m3 ton/mi2/yr
1 Green River 65 266
2 Rock Springs-Logan 74 442
3 Rock Springs-Fearn 115 730
4 Rock Springs-Alder 39 110




These data points are shown in Figure 4.5. A linear
regression analysis was performed to determine a line of

best fit. The equation of this line is as follows:

y=mx+Db (eq. 3)
where m = 0.117 (slope)

b = 27.8 (y - intercept)

x = emission density

y = particulate air quality

(geometric mean)

This resulted in a background concentration of 28 ug/m3
(zero emission density). The correlation coefficient, r,
was calculated to be 0.985. This correlation between esti-
mated emission density and sampling data is unusally high
and reveals a strong relationship.

Since this relationship yielded reasonable results, the
equation of the line was used to determine air quality in
other grids for the base year from estimated emission

densities.
PROJECTED AIR QUALITY

Particulate air quality for the trona industrial area
was not projected because of problems encountered with model
verification. However, if it is assumed that the Allied
Chemical Company sampling sites are representative of
regional air quality, then the annual NAAQS would probably
continue to be exceeded given that particulate emissions are
projected to increase approximately 140 percent by 1985.
Since stack emissions and area source emissions accounted
for only 8 to 10 ug/m3 above background (approximately 12
percent of the highest measured concentration) in the uncal-

ibrated AQDM model run, then fugitive dust sources associated
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with the trona mines probably are the primary contributors

to concentrations above the standard in the trona industrial

area. Additional research is necessary to quantify the

impact of these fugitive dust sources on measured concentrations.
Sulfur dioxide air quality was also not projected since

the base year annual concentrations were so small (less than

5 ug/m3). Even though 802 emissions in the trona industrial

area will increase over 200 percent by 1985, it is safe to

assume that the NAAQS will be maintained. Further analysis

for maximum short-term SO, concentrations will be performed,

although it is unlikely (éecause of the distance between
sources) that either the 3-hour or 24-hour standard will be
threatened.

Particulate air gquality was projected for the Rock
Springs and Green River areas using the emission density-air
quality relationship determined for the base year. Both
base year and projected particulate concentrations are shown
for each grid in Tables 4.4 and 4.5, respectively. These
results indicate that the primary NAAQS for particulates
will be violated in several areas of Rock Springs--grids 2,
3, and 7 shown in Figure 4.3. Green River is shown to
exceed the secondary standard in 1985 in all four grids.

Appendix D can be used as a source contribution table
for each grid. For Rock Springs and Green River, uncleaned
roads, unpaved roads, and construction are the major con-
tributing sources. Table 4.6 presents the source contri-
bution to particulate loading in the three grids identified
as exceeding the primary standard. This table shows uncleaned
roads and construction causing the greatest impact.

The growth area grid for Rock Springs has predicted
concentrations of 44 and 52 ug/m3 in the projection years
and, therefore, would possibly violate the NAAQS if new

unpaved rocads are allowed in this area.



Table 4.4. ROCK SPRINGS PARTICULATE EMISSION DENSITY
AND PREDICTED AIR QUALITY

Emission density, Suspended particulates,
‘ ton/mi2/yr ug/m3

Grid No. 1974 1980 1985 1974 1980 1985
1 243 342 373 562 68 71

2 442 558 608 80 93 99

3 730 736 726 113 114 113

4 110 160 171 41 47 49

5 107 205 220 40 52 . 54

6 418 362 383 77 70 73

7 629 770 797 101 118 121

8 106 235 290 40 55 62
Growth area - 137 211 - 44 52

a :
Expected annual geometric mean.

Table 4.5. GREEN RIVER PARTICULATE EMISSION DENSITY
AND PREDICTED AIR QUALITY

Emission density, Suspended particulates,
ton/miz/yr uq/m3
Grid No. 1974 1980 1985 1974 1980 1985
1 266 376 376 59 72 72
2 242 343 343 56 68 68
3 229 347 362 55 68 70
4 115 316 316 41 65 65

a .
Expected annual geometric mean.



Table 4.6. ROCK SPRINGS SOURCE CONTRIBUTION TO
AREAS OF NAAQS VIOLATIONS

(percent)
Grid 2 Grid 3 Grid 7

Source 1974 1980 1985 | 1974 1980 1985 }| 1974 1980 1985
Unpaved roads

County roads 4 4 4 4 4 4 13 13 15

City streets -= -- -— 12 12 12 - - -

Local streets 15 16 16 3 3 3 - - -

Alleys - - - - - - -— - -—
Paved roads

Winter sanding 7 7 8 7 7 7 2 5 5

Cleaned roads - -= -- - -— - -— 1 --

Uncleaned roads 33 35 36 33 33 33 9 16 16
Unpaved shoulders 4 4 4 1 1 1 1 1 1
Construction -— -= -- 10 10 10 46 39 39
Fuel combustion 1 2 2 3 3 3 - - -
Highway vehicles 1 2 2 2 2 2 1 1 1
Railroads - - - - - - - —_— -
Background 35 30 28 25 25 25 28 24 23
Total 100 100 100 100 100 100 100 100 100




Finally, previous analysesl8’26 of the Jim Bridger

power plant showed the following projected impact on ground

level air quality from all four units (scheduled to be in
operation by 1980):

Annual mean Max 24-hr, Max 3-hr,
Pollutant concentration, ug/m ug/m3 ug/m3
Particulate < 1 6 n.d.
Sulfur dioxide 18 138 529
n.d. = not determined

These concentrations would be added to the background
concentration. It is apparent that this source would not by
itself result in violation of the NAAQS in the surrounding
area, which at present contains no other major emission

sources.
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-526989%439GG4~G2—85—&&%&—#&6EE—G8A£~¥+%5—-———484.0~4840v6—-L~—;;'ﬂ——-——*—~—m-—-—a-—80¢6—?ﬁ40
5200802430005 00 ARCO . . .
S 5200802430005 01 80 ARCC COAL MINE 47842 483547 . ssee (50
— 5200802430005 0785 ARCOCOAL—KINE- o 479+ 3 4834eb . e 24TS
' 5200802430006 00 PEABODY » - 5

_ 7 2200802430006 Cl 80 PEABCDY COAL MINE 48008 48208 e - €ese 18IS BT



I«0e ANUMEBER

SR R Sp—— UTM COORD+KM -====S T A C K D A T A===—- ESTIMATED EMISSIONS, TPY ALLOwWABLE
ST CO 40 PLT PT YR PLANT/POINT NAME HORIZ VERT «;;') (24? tf:‘: (i‘é‘;:»n::& PART  S02 NO X WC €O :::?s'"s';z
£200802430007 00 BLACK HILLS PPEL o o .

~$200802430007T 01 80 BLACK FILLS/NEW 330 M 470.2 4903612136400 1200
5200802430C07 €2 85 BLACK HILLS/NEW 450 Mw 47042 4903.6 120E 3.8E 40VE » 1600 :
5200802430008 00 _ AMAX COAL NORTH . . .
~—$200802430008 01 80 AMAX COAL NORTH 461s2 4910+% % g2se— 2475
5200802430006 0z €5 AMAX COAL NORTH 45945 491044 . #9088 3300
5200802430009 00 , CARTER OIL p “ .
—$200802930C0S ¢ 20 CARTER CIL oAt M E——461s2 #9tTed 40— 328
5200802430009 02 85 CARTER OIL COAL MINE 459.4 4917.3 . 608 (740
5200802430005 03 85 CARTER/GASIFICAT ION 46242 491743 300E o 350EL230660E 1300
—52008024206010—00 SUN-OHE ——= .
» 5200802430010 01 80 SUN OIL COAL MINE 472.8 487640 . 5509 /oSO
0 £200802430010 b2 85 SUN CIL COAL MINE 47043 487640 . ce09 (750
—52018024 1000000 » - .
5201802410000 01 CONVERSE CO. PTo SCURCES . . .
5201802410000 03 . : 3
—5201802410001 00— CsJORNSTONPPEL— & . . o o s - R TR
5201802410001 Ol 74 Da JCHNSTON PPGEL/UNIT 1 436a5 474340 250 1245 270 441786 7886 4512 4618 78 260 5539 3462
5201802410001 04 T4 De JONNSTON PPEL/UNIT 2 43645 4743.0 250 12.5 270 441786 7349 4577 4359 13 242 1247 5539

"520tﬁ02ﬁ1000t*ﬂ?’?ﬁ—ﬁr’ﬂﬁfhsfﬁN—PP&tfﬁﬁi*—&———ﬁ3ﬁr5~ﬁ?ﬁ3t0_—250—i619~—240**906?79————~4*034———6843———6545————}09—~—364—f224*—&*64}——-

101802410001 10 74 De JCHNSTON PPEL/UNIT 4 43645 4743.0 250 32.0 120 2412743 280 5806 8255 138 461 3374 1836
5;07156;—1;;1 11 80 De JFENST PPEL/UNITS 142,12 436.5 4743.0 500 28.0E 260 I50006 3500 T S A
5201802410C02 00— Ds—JEHNSTONCCREPINE—— 5 & S 0! g L
5201802410002 01 74 De JOENSTON CUAL MINE 431.5 47645 . 5 495
d-srzvoixge—ozuuccz €2 B0 Do JHAST PPEL CCAL FINE 43145 476445 a 2208 77€ —

5201802410003 00— PANHANDLE EASTERN v

5201802410003 01 80 PAMNhANLCLE EASTERN/ CASIF 47152 475646 300 - 350 1230660 1300

5207002430000 00 - B .



leDe NUMEER UTM COORDyKM ====-S T A C K D AT A-==—- ESTIMATED EMISSIONS, TPY ALLUMABLE

e e e ~——-——-=---- Te DIA TEMP  FLOW PLUME —_— e e EMISS, TPY
) CO AQ PLT PT YR PLANT/POINT NAME HORIZ VERT (FT) (FT) (F) (ACFM) HT  PART  SO2 NOX HC CO PART 502
5¢07002420000 01 SWEETWATER CUs PTe SCURCE - - .

5207002430000 02 & = s -

5207062430001 00 CHURCH & ODWIGHT - = - -

5207002430001 01 74 CHURCF & OWIGHT/SAL SODA €02.0 4605.3 60 2.0 100 171719

4 €6

—5201002430001 €274 CHURCH G OWIGHT/ASAL SEOA—0U2sU460543——60-—240— €0 ——11304 - 3 : 66
5207002430001 02 174 CH}RCH & DWIGHT/BGILERS 6020 460543 20 2.0 560 15072 0
5207002430002 00 kLLXEC CHEMICAL . . .

—520700Z2430002 14 AL EBAGH—6AS BEHER— 60414 605+4—87—5+0—350—120000 30 ¥ 266 € +2
5207002430002 05 74 ALLIED/0IL-GAS BOILER 604e1 4605.4 87 5.0 350 120000 24 62 166 5 10
5207002430002 €S 74 ALLIEC/ORE CRUSHING 604s1 460504 59 242 10 17562 9

—5207002430002 1014 ALLIEL/ORE-BINS—COMNEYERS €U4v 14605 4—T6—28—70—25000 10

e

d)5207002430002 11.74 ALLIEC/PROCUCT LGACING 6U4e1 460544 49 2.2 €8 15500 7

5207002430002 1< ALLTED/ R 604el 460544 .

—5207002430002 13 T4 ALL HEGADAYER ———604s 1 4605v4— 100345154 — 18473 4

5207002430002 14 74 ALLIED/DRYER 604s1 4605.4 100 345 194 18473 4
5207002430002 15 74 ALLIED/DRYER 604el 4605.4 100 3.5 194 18473 4
5207002430002 16— T4 ALLIEOACALEINER — —  604vi 46054138 6.8 428 65370 25
520700243000Z 17 74 ALLIED/CALCINER 604a1 460504 138 6.8 428 65370 25
5207002430002 18 T4 ALLIEC/CALCINER 604a1 4605.4 128 6a8 428 65370 25 &
— 5207062430602 15— T4—ALLIEDACALCINER 604wk —4605+4—138—628—428—65370 39
5207002430002 20 74 ALLIEC/CALCINER €04s1 4605.4 138 &.8 428 65370 39

5207002430002 21 74 ALLIEC/CUAL FIRED ECIL™CH 60401 460544 15€¢€ 105 350 250000
5207062430002 24— F4—ALLIEDACOAL FIRED BEHLNDP 60401 46U5e4——156—12+5 317338000

261 2683 1599

233

5207002430002 27 74 AC/hSE VENT DUST GR-I-J 604e1 460544 97 2e2 10 17800

5207002420002 28 74 AC/PRODUCT COOLER GR-1-K 604el 460504 97 1le5 154 5400
— 5207002430002 2574 ACAEVARORAT-STEAMJET#1—604e1 4605e4— 72 —o3 2315 &

5207002436002 30 74 AC/EVAPORAT STEAFM JET #2 604el 46054 12 «3 275 600

A mmasammma 31 s AF JDOARIICT CSTADALE ATMC &OL_ 1 _LADS_L  __2& _2_.A _100___25000




-
IeDe NUMEER
e Siaen s UTM COURDyKM ===-S T AC K D AT A- ESTIMATED EMISSIONS, TPY ALLOWABLE
------------ HTs DIA TEMP FLOW PLUME - - —caeeee ENISS:TPY

@ ST CO AQ PLT FT YR PLANT/POINT NAME  HORIZ VERT (FT) (FT) (F) (ACFM) HT PART 502 NOX HC CO  PART  SC
@ 5207002430002 22 74 AC/CISSOLVER #1 GR-2-E  604.1 4605.4 113 1.5 165 7500 5
— 5207002430002 33145 AC7CTSSOLVER #2—GR=2~F 604 146055411 3—ts5—1E5—7500 5 .
® 207002430002 34 74 AC/STEAM TUBE DRY GR-2-F 6041 4605.¢ 112 3.0 170 11000 1
@ 5207002430002 35 T4 AC/STEAM TUBE DRY €R-2-G 604.1 4605.4 112 3.0 170 11000 2
| 5207002420007 ¢ T4 AT STERN TCBE DRT CR=2-H 60+ I 4505+4 12 —3s0—170— 11000 to
© 5207002430002 37 74 AC/FOUSE DUST VENT GR-2-J 604s1 4605.4 S1 2.8 70 16000 7
- 5207002430002 38 74 AC/PRCOUCT COOLER GR-2-K 604el 460544 §7 1o5 250 5100 5
— 5207002430002 39— TH—AC/EVAPORA T—STEAM—JET#3— 60431460554 v o
© 5207002430002 40 74 AC/VAC PMP CEAER GR-2-N  604el 460544 : 0
.  520700243000% 41 74 AC/CRUSH & SCREEN GR-3-A 604.1 46054 60 3.2 68 32000 14
T TROTO02I0002 2 A/ ERECONVENBR—GR—3-E——604vi—4605w4—H00—vI——64——£500 :
@1 5207002430002 43 74 AC/ORE BIN GAL GR-3-C 604el 460504 130 le2 68 6000 3
o 5207002430002 44 74 AC/CALCINER GR-3-D €04e1 4605.4 130 6.0 360 150000 136 ‘136
— 5207002430002 45— 16—AEAEALEINEF—6R-3~E—— 604wt —4605u4—130—650—360—150000 136 B s
9 5207002430002 4€ 76 AC/DISSOLVER VENT GR-3-F 604el 460504 130 1.7 185 12000 1
e 5207002430002 47 76 AC/DISSOLVER VENT GR-3-G 604e1 4605.4 130 1.7 185 12000 1 ; S 5
— 520700243000 24 E—T€ACAFHTER—ATD—6R—3—H— 6048 1—4605¢4—130—120—68———600 3
® 5207002430002 45 76 AC/ML FLASh DEAER GR-3-J 604s1 4605.4 110 3 149 34 0
e 5207002430002 50 76 AC/STEAN TUBE DRY GR-3-K 604sl 4605.4 110 3.0 194 15000 1
520 70U 24300025 1—T6—ACFSTEAN—TUBE—DRY—6R—3—t— 6045 1460554110330 19415000 i
5207002430002 52 76 AC/STEAM TUBE DRY CR-3-M 604a1 4605.4 110 3.0 1S4 15000 1
5207002430002 53 76 AC/STEAM TLBE DRY CR-3-N 604s1 4605:4 110 3.0 15 15000 1 R
5207002430002 54— T6—AC/STEAN—TUBE—DRY—GR=3-P— 6045 k46054110350 15415000 i P
© 5207002430002 55 76 AC/DRYER VENT GR-3-R 604al 460504 110 245 194 12000 1
o 5207002430002 56 76 AC/PRODUCT COOLER GR-3-S £04.1 4603.4 110 1.5 154 9000 L
 207002430002—5TT6—ACHPREOUET—CODLER—6R—3—T—604ut—4605a4—HO—te5—154——9000 L
®  .07002430002 56 74 AC/HOLSEKEEPING GR-3-U  €04sl $605.4 110 2.8 68 25000 22
6041 4605.4 110 2.8 €8 25000 22

Py 5207002430002 55 74 AC/HCUSEKEEPING GR=-3-V



I.De NUMBER UTM COORD'KM ====5 T A C K D A T A-==-= ESTIMATED EMISSIONS, TPY ALLOWABLE
------------------------------ HTe DIA TEMP  FLOW PLUME ==—========—=e—ecc—ec——e——=—-—-=  EMIS55,TPY
ST CO AQ PLT PT YR PLANT/POINT NAME HCRIZ VERT (FT) (FT) (F) (ACFM) kKT  PART  S02 NO X HC CO  PART  5C2

A £207€02430CC3 00 STALFFER CHEMICAL . - .
—£20700 2420003 T4 STALFFER78H—NAT 6A5 BEH—608s 8461 5s0—50—4s5—360—25765 © 352 43 i 3

7 5207002430003 04 74 STAUFF/OIL-NAT GAS EGILER £08.8 4615.0 50 5.0 360 25765 6 351 43 1 3

~ 5207002420003 07 74 STAUFF/GIL-NAT GAS BCILER 60848 461940 50 5.0 480 26274 0 0 0 0 0
—5207002430003—10—F4—STAUFF /B Ht—NAT—GAS BOILER 6085 8-4615w0——55—645—321——55748- — to———808 105- 3 6

7 5207002430003 13 74'STAUFF/OIL-NAT GAS BCILER 6088 461940 80 640 333 52590 13 522 €7 2 5

y 5207002430003 16 74 STAUFF/OIL-NAT GAS BOILER 608.8 4615.0 80 6.0 321 50894 17755 114 104 3 7
—5207002430003 54 STAUFFERA #3—CALCINER— 608+8461 %+ 0—100—6+0--370-—120109 5% 165

7 5207002420003 20 74 STAUFF/UNIT 162 CALCINERS 60848 461940 100 6.0 370 122993 29 161

~ 5207002430003 21 74 STAUFFER/UNIT 4 CALCINER 60848 4619.0 75 S.0 165 114511 203 2133

- 2526706 2420003—22F—STAUFFERALEZDRVER-CECLER 6080 8—4619e0—100—6+0—305— 125877 117 150

2 ' 5207002430003 23 74 STAUFFER/#3 DRYER-CCOLER 608.8 4615.0 100 6.0 305 116716 23 150

7y 5207002420003 24 74 STAUFFER/UNIT & ORYER 60848 461940 100 S.5 150 84389 194 223
— 520700 7430002257 4—STAURFERAUNIT—4—COCLER 608+ 8461 5+0—L00E- 5456 140E84389E 2 211

® 5207002430003 26 76 STAUFFER/UNIT 4A CALCINER 608.8 4619.0  E0E 9.0F 1&5E 114511 26 1€5

9 5207002420003 27 77 STAUFFER/UNIT 5 CALCINER 60848 461940  BUE 9.0F 370E 122993E 142 173
—5207002420003 28 F6—STAUFFERF4ADRVER=CLULER 608+ 8-4615a0-——00E 64 0E-—3056 1167168 2 159

® 5207002430003 25 77 STAUFFER/S5 ORYER-CCCLER 60848 461940 8UE 6e0E 3056 116716E 9 176

§207002430€04 00 FMC - . .

~—5207002430004—01 T4 FMCLEIE~NATGAS BOILER — 5988 4608.6—100— 90 560108786 ———— 40 136 261 5 20

5207002430004 03 74 FMC/OIL-NAT GAS BOILER 598¢8 460846 70 645 360 44996 21 69 148 3 10
5207002430004 05 74 FMC/OIL-NAT GAS BOILER 59848 4606.6 10 75 250 72629 41 136 289 6 19
— 5207002430004 C5— 74 FMC/CIL~NAT GAS BGCILER — 59848 4608.6 — 60 600 339 40715 24 43 226 s 16
5207002430004 13 74 FMC/TRONA DUST COLLECT 55808 4608+6 77 2.3 133 2863 4
e 5207002430004 14 74 FMC/TRONA CUST COLLECT 598.8 4608.6 78 2.3 133 2863 4
5207002430004 —15—F4—FMCADLSSOLVER—TRONA-SCLN—598.8 46080675 140 175 990 3=
. 3

» 5207002430004 16 74 FMC/CISSOLVER 598.8 460646 15 1.0 1735 990



Bl

ESTIMATED EMISSIONS, TPY

ALLUWABLE

5207002430004 45 74 FMC /ORYER

Bk s s AT UTH COORD KM ~===S T A C K D A T A---——
ST CO AQ PLT PT YR PLANT/POINT NANE HORIZ VERT (FT) (FT)  (F1 (:'Eg:.n:?e Rt WL x W to raar ses
5201002420004 1€ 74 FMC/DISSOLVER | 59848 460846 75 1.0 175 990 3
— 5207002430004 15 T4 FHC/LRY ER—————————— 5933 8 460 8s6—35—ts5—1 65— 11239 34 109———
5207002430004 20 74 FMC/DLST CCLLECTIGA 598.8 4608+6 30 1.3 60 6371 2
5207002430004 21 74 FMC/STEAM TUBE CALCINER  558.8 4608.6 68 2.5 160 22001 11 155
— 9207002420004 22 T4 FMCFEALCINER 59848 4608s6—F2—265—1 £0— - 17024 4 125
5207002420004 2 14 FMC/CALCINER 55808 460846 72 245 180 17024 3 €5
5207002420004 24 74, FHC/CALCINER 598.8 4608.6 T2 2.5 160 17024 : 144
52070024 2000425 T4 FME/6ASFIRE CALEINRA—22 59848 46UBvb—b4—3s5—142— 21936 28 4
5207002430004 26 74 FMC/CAS FIRE CALCIN RA-22 596.8 4608.6 64 3.5 144 21243 40 44
5207002430004 27 74 FMC/GAS FIRE CALCIN RA=23 59848 4608.6 80 245 135 34754 65 78
o 5207002430004 26 4 FHC/OAS FIRE CALCEN RA—23550r8 460816 —80— 205135347545 9
o 5207002430004 29 74 FMC/GAS FIRE CALCIN RA-24 598.8 4608.6 42 1la5 120 12724 81 52
5207002420004 20 74 FMC/GAS FIRE CALCIN RA-24 59848 4608.6 42 le5 130 12724 89 52 )
— 5207002430004 31— T4—FMEAFLU 5 BED—GALCINER— 598+ 8—4608+6— 50— 5.0 -1 40— 82585 85 177
5207002420004 32 74 FMC/GLST CCLLECTIOA 598.8 4608.6 95 245 11 12076 3
5207002430004 22 74 FMC/DUST COLLECTION 558.8 4608.6 59 4.0 75 29028 12 i i i
52070024 2000434 T4 FMC/FHESPHERUS—FURNACE——— 59848 460846 —118—305—LET—51377 - 22 i e
5207002420004 35 14 FMC/SPRAY DRYER 558.8 460806 122 3.0 184 42412 78 134
a2 07003420006 36 74 FHL/UUST COLLECTIDR SUPY, S98.8 M0ReS 100 a7  80E. 73598 1 * -
6207002430604 —3T— T4 FMEFELSTCELEEETHEN-STPP 59858 460826120 tvb—60—— 7359 15 M el
5207002430004 38 74 FMC/CALCINER 568.8 4608.6 58 2.5 140 22855 o 2
5207002420004 35 74 FMC/CLST CCLLECTICA 596.8 46086 58 2.0 100 11008 17 SR R
5207002430004 —4G—T4—FHCFTRONA—CEOLER———— 5505 8—4608s6—58—1e9 — 467 — 4100 — 12 X WA ik
5207002430004 41 74 FMC/CUST CCLLECT MCNO-2 59848 4608.6 65 2.0 €7 20923 10
" 5207002420004 47 74 FMC/DLST COLLECTICA 598.8 4608.6 85 240 10 12742 = . o
5207002430004 43— T4—FMEIEUST COLEEETION ——598s 64608 e—106—3sd— 6319483 2 \ 3P
5207002430004 44 74 FMC/CALCINER 598.8 460846 95 5.0 162 92834 127 214
= 596.8 4608.6 95 5.0 140 70332 16 BT



IeDe NUMBER 2 UTM COORDyKM =——=-S T A C K D A T A=-—=—- ESTIMATED EMISSIONS, TPY ALLGWABLE
---------------------------- HTe DIA TEMP  FLOW PLUME =======s===-me-e-=————c———ao——==  EMISS,TPY
ST CO AQ PLT FT YR PLANT/POINT NAME HORIZ VERT (FT) (FT) (F) (ACFM) HT PART 502 NOX HC CO  FART s02
5207002430004 46 74 FMC/CLST COLLECTION 59808 4608.6 70 3.0 100 17262 2

TSZ0T0024 2000 4T 16 FMC/Z BEIMN —COAL BEHLERS 59858 406086390164 ——332—T44331 F4—G5202— 5415 T14—9262
5207002430004 50 76 FMC/CGAL PULVERIZING NSZ 5G68.8 4608.6 120 1.0 170 1611 3
5207002430004 51 76 FMC/CALCINER NEW NS3 59648 460846 95 7.8 150 i;b;be 153 173
— 5207002430004 52— 6 FHC/ERLSHERNE W NS4——— 59846460856—106——b s F— 63— 40390 - 4
5207002430004 53 76 FMC/CISSOVER NS5 59868 4606.6 100 2.5 70 20411 12
5207002430CC4 54 76 FMC/DRYER NS6 59868 4608e6 95 665 140 101938 29 164
—520700243000 45576 FMEACEAL—UNLOADING NS T 558, 8 4608es6— 35 1. 8— 70— 6711 10
5207002430004 S€ 76 FMC/STGCKPILING ANS8 59848 4608s6 60 245 0 13430 12
5207002430005 Q0 JIM BRIDGER POWER PLANT . . . :
5 5207002430005 T4 ERLECER—PREL/BIHER H1—684+74623+5—500-24+0—240-2103610————339— 42694832 81— 269 5021506 —
115201002430005 04 75 Je BRIDGER PP&L/BGILER #2 684e7 4623¢5 500 2440 240 2103610 339 4269 4832 6l 269 502 1506
5207002430005 07 77 Je BRIDGER PPEL/BOILER #3 68447 462345 500 24.0 240 2103610 339 4269 4832 81 269 502 1506
—£207 (024306666606 GLAMN—CUEALY- - - .
5207002430006 01 74 GUNN QUEALY SALEM CCKER o e 130 15.8 1830 584483
5207002430007 00 TEXASCGULF . o o

p

—5207002430004 016 TEXASGULF/CENVEYER TRANS —592404613e5—60—2e5—456—15000

5207002430007 02 76 TEXASGULF/STOCKPILE 5920 40l13.5 40 2.1 45E 10000

-

£207002430007 U3 76 TEXASCULF/SCRNS & CFUSHR 5920 461345 90 3.3 456 25000
—~§29409243G0G4—G4—16—IE¥&SGU&F#%—GALG{NERS—————%52v0—46L3'5——i30~}210——450——4OZOOQ

[
w
[
| o
(-]
[ V]

5207002430007 06 76 TEXASGULF/Z DRYERS 53240 4613.5 90 5.0 200 50000

-
0
-
o
N

5207002430007 071 76 TEXASGULF/STEENS SICRAGE 5920 461345 90 2.8 45E 20000 : -9
0876 TEXASCULF/2-BOTLERS _—“‘*5s2f04“4;f5"—¥uL4°’J——&a1—240000—___~__232__;333A

n
(]
n
W

~
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APPENDIX B

DEVELOPMENT OF A PARTICULATE EMISSION
FACTOR FOR SURFACE MINING IN THE
POWDER RIVER BASIN OF WYOMING



DEVELOPMENT OF A PARTICULATE EMISSION
FACTOR FOR SURFACE MINING IN THE
POWDER RIVER BASIN OF WYOMING

In developing an emission factor to estimate particu-
late emissions from strip mining activity in the Powder
River Basin of Wyoming, three previously estimated emission
factors for surface mines were reviewed. Two factors,
originally developed by Hittman Associates and Battelle
Memorial Institute, were obtained from a report used to
compare energy alternatives in environmental impact state-
ments.l Hittman calculated a particulate emission factor
for surface mining for five geographic regions in the U.S.
using two sources of emissions--diesel-fueled mining equip-
ment and wind erosion. Battelle calculated overall particu-
late emission factors for surface mining for two geographic
regions in the U.S. based on 0.1l pound of particulate per
ton of overburden removed (with the assumption that over-
burden removal was the primary source of particulate).

A third value, developed by PEDCo-Environmental for a
single lignite surface mine in North Dakota, was used to
compare the Hittman and Battelle factors. PEDCo estimated
particulate emissions by the following procedure: (1)
observe mining operation; (2) identify significant emission-
producing activities; (3) determine operational parameters

related to the amount of emissions generated; and (4) obtain

University of Oklahoma, Science and Public Policy Program,
Energy Alternatives: A Comparative Analysis, prepared
for CEQ, ERDA, EPA, FEA, FPC, DOI, and NSF, Washington
bD.C., May 1975.

B-1



operati
p onal data for these parameters. Eight significant
source areas were identified:

scrapers, dragline operation,
haul road traffic,

haul road construction and repair, shovels

and front-end loaders, truck dump at hopper, vehicle exhaust,

and wi i ; :
wind erosion of exposed soil. Emissions were estimated

separately for each of these source areas. Total emissions
were divided by tons of coal mined to obtain an emission
factor in pounds per ton of coal mined.

Table 1 shows the three emission factors according to

source of information, geographic region, and assumed control.

Table 1. PARTICULATE EMISSION FACTOR FOR SURFACE MINING

Source Geographic region | Assumed control Emission factor

Hittman Northwest Wind erosion: 0.84 ton/lO12 Btu
5 years recla-
mation

Battelle | West Wind erosion: 35 ton/lO12 Btu
3 years recla-
mation

PEDCo North Dakota Wind erosion: 0.72 1b/ton of

lignite mine 3 years recla- coal mined, 30

mation; Dust: ton/1012 Btu
watering

The Division of Air Quality, Wyoming Department of Environ-
mental Quality, analyzed the above factors to see if any
were applicable to the surface mining conditions which exist
in the Powder River Basin. The PEDCo factor of 0.72 pounds
per ton was converted to 30 tons per lO12 Btu by using 6,000
Btu per pound of lignite coal for the North Dakota surface
mine. Thus, all factors were in the same units; i.e. tons
per lO12 Btu. The Hittman factor was substantially less
(35-40 times less) than the Battelle and PEDCo factors and,
consequently, was deleted from further investigation.
Although the PEDCo and Battelle factors appeared to be

in reasonable agreement, no direct comparison can be made.

B-2



The reason is that each emission factor is dependent upon
the overburden depths, coal seam thicknesses, reclamation
rates, and disturbed surface areas associated with each
mine. Therefore, the fugitive dust emission rate per lOl2
Btu is a meaningless number.

Because of the detailed analysis used in developing
PEDCo factors, the Division compared surface mining condi-
tions in North Dakota with those occurring for the "typical"
Powder River surface mine. The PEDCo factor was based on an
overburden depth of 65 feet and a disturbed surface area of
300 acres per year.

The overburden depth in the Powder River Basin varies
from 5 to 250 feet with an average overburden depth of about
100 feet and average disturbed surface area of about 100
acres per year. In North Dakota the lignite seam was 10
feet in thickness, while the Powder River Basin seams vary
from 8 to 75 feet.

Due to the large variation in the Powder River Basin
coal seams, the Division, using the individual emission
factors in the PEDCo study, developed the following Powder

River Basin emission factors.

Table 2. POWDER RIVER BASIN EMISSION FACTORS

Seam thickness, Production, Emission factors,
ft. 106 ton/yr lb/ton, mined
10 2.61 1l.38
35 9.15 0.33
75 19.60 0.15

The forecasted production rates in Table 3.1 of the
Powder River Basin coal mines indicated the 9 million tons
per year per 100 acres was a reasonable estimate. There-
_fore, the emission factor of 0.33 1lb/ton of coal mined was

used to determine the particulate emission for the projected

B-3



surface mining activity in the Powder River Basin Air
Quality Maintenance Area.

The following are the calculations used to derive the
Powder River Basin emission factor:

Estimated Coal Removal from a 35 foot Coal Seam

Assume: Surface area = 100 acres

120 1b/cu ft

Unit weight

6 .3
(L00A) (35£t) (43560£t2/A) (yd>/27ft>) = 5.65x10°yd”>/yr

1204 27f¢3

lton

(5.65x106yd3/yr)( /ft3)( /yd3)( /2000#) =

9.15x106ton/yr




Powder River Basin Mining Activities

1) Dragline Operation

Estimated Overburden Removal = 100 ft
Estimated Surface Area Disturbed (per yr per mine) = 100 Acres

2
(100A) (43560 £fr2) (1 yd? ) = 484,000yd
A 9 ft

Estimated Overburden Volume

(100ft) (lyd ) (484,000yd%) = 1.61x100yd3
ft 6
(L.5Ton ) (1.61x10
yd3

ya3) = 2.42x10°Tons

Emission Rate = 0.05 #/Ton

Emission = (2.42x106 Tons) (0.05 #/Ton) = 605 Tons/yr

2) Scrapers
(3 scrapers) (21 hr/day) (32 1b/hr) (0.5 control factor) = 0.504 Tons/day
Operation on day w/o snow or rain (May through November) = 115 day/yr

(0.504 Ton/day) (115 day/yr) = 58 Tons/yr

3) Haul Road Traffic

Average weight per truckload = 5(45) + 3(200) = 103 Tous
8

Truckloads per year = 9.lelO6 Tons/103 Tons 88835 per year

= 244 per day
Average Round-trip Distance = 4 miles
VMT/yr = (4mi) (88835 trips) = 355,000 VMT/yr
Water Truck = (8hr/day) (166 day/yr) (12mph) = 16,000 VMT/yr
Pickups = (2 pickups) (8 hr/day) (166 day/yr) (20mph) = 53,000 VMT/yr
Emission Factor = (0.6) (0.81) (s) (S/BO) Q%%g:ﬂ) (2.5) (0.5)

Where: s = 127 S = 20mph W = 199



4)

5)

6)

7)

Emission Factor (Haul Trucks) = 2.2 1b/vMT

Emission Factor (Pickups) = 0.9 1b/VMT
Fmissi N
mission = (355,000 WMT/yr) (2.2, + (53,000 VMT/yr) (0.9) = 414 Ton/yr

Haulroad Construction an

nd Repair

(2 graders) (8 hr/day) (32 1b/hr) (0.5 countral factor) = 0.128 Ton/day

Operation: Only on days with no snow or rain = 166 day/vr

Emissions + (0.128 T/day) (166 day/yr) = 21 Ton/yr

Shovels and Front-end Loaders

Emissions = (0.02 1b/Ton) (1 Ton/2,000#) (9.15x10® Ton) =

= 92 Ton/yr
Trucks Dumping at Hopper
Emissions = (0.02 1b/Ton) (1 Ton/2,000#) (9.15%x10Ton) = 92 Ton/yr

Vehicle Exhaust

Assume: 6- 45 Ton Trucks
3-200 Ton Trucks

Deisel Fuel Usage = 15gal/hr (6- 45)
30gal/hr (3-200)

Emission Factor = 25 1b/1,000gal

Total Haul Truck Usage (1) (15) (8) (116) + 5(15)(25)(356) + 3(30)(24)(356)

1,456,320 gal/yr

Emissions = (1,465,320 gal/yr) (251g/1,000gal) 18 Ton/yr

Pickup Usage = (53,000 VMT/yr) (0.34 gram/mi)
(" 454gram/# ) ( 2,0001b/ton)

negligible

Scrapers, graders = loaders

(3 scrapers) (21hr/day) (115day/yr) (0.061#/hr) + (2 graders) (8hr/day) (l66day/yr)

(0.061 1b/hr) + (2 loaders) (21hr/day) (365 days/yr) (0.165 1b/hr)
Emissions = 2 Tons/yr

Total Vehicle Exhaust Emissions = 18+2 = 20 Tons/yr



8) Wind Erosion of Exposed Soil

E=0.025T1TKXKCL"V

I = 47 ton/A/yr (clay-loam soil)
K = 1.0 (unridged surface)

L = 0.25

L'= 2,000

v'= 1.0

Emissions = 0.25 Ton/yr/A

Assuming: 3 years prior to land reclamation a total of 800 A (probably 300A
in PRB) would be subject to wind erosion.

Emissions - (0.24 Ton/yr/A) (800A) = 193 Tons/yr

Total Emissions for a '"typical' PRB mine

605 Tons/yr
58 1t
414 "
21 1t
92 T
92 "
20 "
193 "
1,495  Tons/yr

35 Foot Seam Emission Factor = (1,495Ton/yr) (2,0001b/ton) = 0.33 1b
(9.15x10° Ton/yr) Ton-Mined




APPENDIX C

WYOMING AIR QUALITY AND METEOROLOGICAL DATA



Sampling Network Description

Pollutants: Total Suspended Particulates

AQMA: Powder River Basin

UTM Coordinates

Sampling Location Operator HOR VERT Dates of Operation Comments

Douglas Wyoming AQD 449.5 4743.7 Jan 1973-present

Stoddard Ranch Wyoming AQD 467.5 4806.0 Jan 1974-present

Gillette Wyoming AQD 460.0 4904.1 Jun 1972-present

Reno Junction Wyoming AQD 463.0 4850.0 Feb 1974-present

Gillette NGPRP 460.0 4897.0 Sep 1974-present Also, Cascade
impactor

Douglas Plant Site Panhandle Eastern 449.0 4744.0 Jan 1974-Jun 1974 Also, Ozone and
HC analyzers




Air Quality bata Summary

Pollutants: Total Suspended Particulates
AQMA: Powder River Basin

Geometric Mean, ug/m3 24 Hour Maximum, ug/m3

Sampling # of Annual
Site &ear Samp { (GM/GSD) | 1st Qtr|{2nd Qtr {3rd Qtr|4th Otr |[lst Qtrl2nd Qtr (3rd Qtr|4th Qtr

State:
Douglas 74 52 55/1.74 61 55 42 62 98 79 63 231
Stoddard 74 44 23/1.36 19 34 25 18 38 80 89 47
Ranch
Gillette 74 19 31/1.49 29 34 -- 36 118 - -- 70
Reno 74 52 48 53 39 54 51 128 94 155 119
Junction
Other:
Gillette | 74 15 - ~- - -- 11 - - - 27
Douglas 74 33 -— 10.1 19.0 - —-- 16.0 73.0 - -
Plant Site )




Sampling Network Description

Pollutants: Total Suspended Particulates
AQMA: Sweetwater County

Sampling UTM Coordinates
Location Operator HOR VERT Dates of Operationi Comments
Green River |Wyoming AQD 628.2 4598.5 Jan 1974-present
Granger Wyoming AQD 585.9 4604.8 Mar 1973-present
Rock Wyoming AQD 649.3 4603.5 Jan 1974-present
Springs
Alder
Rock Wyoming AQD 647.7 4606.4 Jan 1974-present
Springs
Logan
Rock Wyoming AQD 648.0 4605.7 Jun 1972-present
Springs
Fearn
Green River [FMC Sep 1974-present Five hi-vol sites sampling every
Site 2 597.1 4608.1 day; have raw data for 3 sites.
Site 3 599.8 4607.9 Source oriented.
Site 4 600.3 4608.3
Site 5 600.2 4607.1
Site 6 599.1 4607.8




Sampling Network Description

Pollutants:

AQMA

(continued)

Total Suspended Particulates

Sweetwater County

Sampling UTM Coordinates
Location Operator HOR VERT Dates of Operation Comments
Green River [Allied Chemical Four hi-vol sites, sampling
Works every 6 days. Source oriented.
Site 1 605.0 4605.5 Aug 1973-present
Site 2 605.8 4605.3 May 1974-present
Site 3 602.5 4604.5 Jan 1974-present
Site 4 603.9 4606.4 May 1974-present
Jim Bridger [Pacific Power Apr 197l-present Three hi-vol sites from April
Project and Light 1971 to June 1974. Five hi-vol
Plant Site 684.7 4623.5 sites from June 1974 on. Sampling
Superior 679.0 4627.0 twice per month until May 1974,
Wells every 6 days thereafter. Plant
Microwave 700.8 4619.8 start-up August 1974. Source
Tower ! oriented.
Bluff !

Point of
Rocks




Air Quality Data Summary

Pollutants: Total Suspended Particulates
AQMA: Sweetwater County
. 3
# of Geometric Mean, ug/m3 24 Hour Maximum, ug/m
Sampling Site| Year Samp Annuall| Ist Qtr|2nd Qtr| 3rd Qtrid4th Otr Ist Qtr]2nd Qtr[3rd Qtr]4dth Qtx
State:
Green River 74 53 65 54 77 77 55 262 195 175 113
Granger 74 53 54 27 86 91 45 62 209 199 131
Rock Springs
Alder 74 42 39 23 53 67 44 52 155 173 101
Logan 74 52 74 65 85 97 56 138 255 186 107
Fearn 74 51 115 67 118 140 151 205 295 300 347
Other:
FMC )
Green River
Site 2 74 91 - - - - 35 -——— —— ——— 126
Site 3 74 91 - -——— -——- -—— 205 - _ - 618
Site 4 74 91 -— -— -—— - 132 - —_— _ 456
Site 5 74 91 - -——— - - 59 _ _— _ 220
Site 6 74 91 -—- ——- - - 276 - -_—— -—- ——
Allied
Green River
Works
Site 1 74 31 124 114 162 - 83 - 284 —_— 218
Site 2 74 25 - - -——— - 91 -—- 196 —_—— 351
Site 3 74 29 49 44 67 --- 42 -—- 271 -—- 138
Site 4 74 27 -——- - - - 49 -——- 123 —_—— 166




Air Quality Data Summary
Pollutants:
AQMA:

Sweetwater County

(continued)

Total Suspended Particulates

# of Geometric Mean, ug/m3 24 Hour Maximum, ug/m3
Sampling Site Year| Samnp snnualllst Ctr|znd Qtr|3ra Qtr [4th QOtr Ist Qtr[2nd Qtr|3rd Qtr|4th Qtr
Jim Bridger
Project o
Plant Site 74 10 -—- 32 140 -— -——- 349 931 -——- -
Superior Wells| 74 10 - 14 30 - —_— 20 117 _— _—
MicrowaveTower| 74 10 - 12 4 - -——- 26 8 -——- -~-

a 3 months

i b 9 months ,
(o)}
5 months

(January-May) ,

(October-December) .

no data for June-August.

2 samples/month.



Sampling Network Description

Pollutants: SO
AQMA :

2

Sweetwater County

UTM Coordinates

Sampling Location Operator HOR VERT Dates of Operation Comments

Rock Springs Wyoming AQD 648.0 4605.7 Jun 1972-present Bubbler, urban background.
Fearn

FMC Green River FMC 600.3 4608.3 Sep 1974-present One continuous 802 analyzer
Site 3 Questionable data. Source

oriented.

Green River Allied Oct 1974-present Two sampling sites with a
Works Chemical continuous SO2 analyzer.
Site 2 605.0 4605.5 Show negligible concentra-
Site 4 603.9 4606.4 tions. Source oriented.

Jim Bridger Pacific Power Apr 1971l-present Three sample sites from
Project and Light April 1971 to June 1974,
Plant Site 684.7 4623.5 intermittant 802 sampling.
Superior Wells 679.0 4627.0 Five sampling sites from
MicrowaveTower 700.8 4619.8 June 1974 on with continu-
Bluff ouxr 802 analyzers. Plant
Point of Rocks start-up August 1974.

Source oriented.




Air Quality Data Summary

Pollutants: 802
AQMA: Sweetwater County

Sampling # of Units/ Arithmetic Mean 24 Hour Maximum

Site Year | Samp Method Annual|lst Otr]znd Qtri3rd Qtr|dth Otr|Ist Qtr [2nd Otr]3rd Qtr [4th otr
Rock 74 46 ugm/m3 1.0 1.0 .33 2.1 .77 9.0 2.0 10.0 5.0
Springs-- 24 hour

Fearn bubbler
FMC A 3
Green 74 240 ugm,/m - - - -—- 51.0 - - -——- 104.0
kiver continuous
Allied
Green
River Works b

Pos. 11 74 12160 ppm/ -—- —-——— - - 0.00 -—— - - 0.00

continuous
Fos. IV 74 2160b ppm/ -—- - -—- -—- 0.00 -—- -—- -—- 0.00
continuous

Jim 74 - ppm/ | ----- t———————r————- negligiblejconcentrations-t-—-——-~1 pm—————— q-————
Bridger continuous
Projeoct e

<1

10 days of hourly averages

}'A

90

Before plant start-up

days of

hourly averages

(January-May) .

(October-December) .

(December 16 to December 27).



PARTICULATE SAMPLING DATA

USED IN AQDM MODELING

No. of |Arith|Geom Max Std geom
AQMA/Sampler samples |mean [mean (24 hr [deviation
Powder River Basin
Gillette Area:
Gillette? 19 370 31| 118 1.49
Reno Junction Area:
Stoddard Ranch? 44 27| 23 89 1.36,
Reno Junction@ 52 56 48 155 1.74
Reno Junction 50 36 28 131 -
Douglas Area: 7]
Douglas? 52 62| 55| 231 1.74
Douglas 55 42 35 159 -
Sweetwater
Trona Plant Area:d
Granger 54 66 46 209 2.34?
Allied - 1 31 120 97 468 l.92b
Allied - 2 24 93 64 351 2.37b
Allied - 3 29 87 39 | 1004 3.54b
Allied - 4 23 61 44 199 2.24

a January 1974 to December 1974.

Calculated using log normal distribution.

c January 1975 to December 1975.

d April 1974 to March 1975.



Wyoming AQMA Meteorological Data

Dates of wind| Wind| Sensor [Mixing
Location Operator Operation Speed| Dir Height |Height Comments
Powder River Basin
Dave Johnson Power Pacific Power Jan 74-present cont| cont| 33 feet| tower
Plant-Douglas and Light 140 feet
Douglas Flant Site- FPanhandle Eastern Dec 74-present cont!| cont| 33 feet| tower
South 140 feet
Louglas Plant Site- Panhandle Eastern Jul 74-present cont| cont| 33 feet| tower
North 140 feet
Rochelle Mine Panhandle Eastern Jun 73-Jun 74 cont] cont| 10 feet N/A
~ leorcroft Synoptic Observa- ? -- - -- N/A STAR prog
! tion Station 1950-1952
o 24 obs/day
Sheridan Airport National Weather Prior to 1949- -— - -- N/A STAR prog
Service present 1949-1953
8 obs/day
Casper Alrport National Weather Prior to 1967- -- -= -- N/A STAR prog
Service present 1967-1971
8 obs/day
Sweetwater
Rock Springs Airport FAA Prior to 1967- -~ -— - N/A STAR prog
present 1967-1971
8 obs/dav
Green River FMC Sep 74-present cont| cont| N/A N/A
Green River Works Allied Chemical Jan 74-present cont| cont| N/A N/A
Jarr Bridger Pacific Power Sep 70-present cont| cont| 20 feet| tower
o [ and Light 200 feet
cont = continuous; N/A = not available



APPENDIX D

ROCK SPRINGS AND GREEN RIVER
EMISSION INVENTORY AND EMISSION DENSITY



Table D.1.

ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY

f Emission Particulate emissions, ton/yr _
Source category factor Parameters 1974] GF®|1980] GF 1985
Fugitive dust i ‘
Unpaved roads 1 ! i ;
County roads 5.8000 #/VMT 40 VMT/day; 248 day/yr] 29'1.38, 40:1.51, 44
City streets 5.8000 #/VMT - | == | -
Local streets 1.9000 #/VMT -- I b= ! --
Alleys 1.9000 #/VMT -= | -= & P
Paved roads i } f
Winter sanding {0.1700 #/VMT |L2703 VMT/day; 20 day/yr 2211.38¢ 30/1.51. 33
Cleaned roads 0.0038 #/VMT 7622 VMT/day; 228 day/yr 3!1.38 4,1.51, 5
Uncleaned roads{0.0600 #/VMT 7622 VMT/day; 228 day/yr 52%1.38 7211.51 79
i :
Unpaved shoulders|1.9000 #/VMT - I ; | --
Construction 1.06 ton/ac/mqg 6 acres; 3 months 1991.505 29{1.60 30
Other | 3 |
— s |
Fuel combustion - grid/county pop, L03° 3,1.50 5(1.60 5
l :
llighway vehicles 1 -- grid/county VMT, Ol3q 51.38] 711.51 8
l
Railroads i - grid/county track, —b% -—- -— -
i !
_Total | _ | 133 187 204
Grid No. 1 B
Description North of I-80, along U.S5. 87
j Area of grid, sgq mi .547
| Emission density, ton/yr/sqg mi 243 342 373
| (1974) (1980) (1985)

2 GF = growth factor

b multiply by county emissions



Table D.l1 (continued). ROCK SPRINGS EMISSION INVENTCORY AND EMISSION DENSITY
Emission Particulate emissions, ton/vr
Source category factor Parameters 1974 GF@(1980 GF (1985
Fugitive dust g
|
Unpaved roads
County roads 5.8000 #/VMT 12 VMT/day; 248 day/yr 911.25 11|1.37 12
City streets 5.8000 #/VMT - -- -
Local streets 1.9000 #/VMT 136 VMT/day; 248 day/yr 3211.25 40(1.37 44
Alleys 1.9000 #/VMT - - -
Paved roads
Winter sanding | 0.1700 #/VMT 8635 VMT/day; 20 day/yr 1541.25 19 1.37 21
Cleaned roads 0.0038 #/VMT - -— -
Uncleaned roads| 0.0600 #/VMT {10362 VMT/day; 228 day/yr 7111.25 89 11.37 87
Unpaved shoulders| 1.9000 #/VMT 36 VMT/day; 248 day/yr 811.25 10(1.37 11
Construction 1.06 ton/ac/mg - —_— -
Other
Fuel combustion - grid/county pop, .03b 311.50 511.60 5
Highway vehicles - grid/county VMT, .009b 3{1.25 4 11.37 4
Railroads - grid/county track, _b -- - -
Total 141 178 194
Grid No. 2
Description South of I-80, along U.S. 87
Area of grid, sg mi .319
Emission density, ton/yr/sq mi 442 558 608
(1974) {1980) (1985)

a

GF
b

growth factor

multiply by county emissions



Table D.1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY
Emission Particulate emissions, ton/yr
Source category factor Parameters 1974 GF2 {1980 GF| 1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT 71 VMT/day; 248 day/yr 51/1.01 52] .99 50
City streets 5.8000 #/VMT 200 VMT/day; 248 day/yr 143:1.01 | 144] .99| 142
Local streets 1.9000 #/VMT 140 VMT/day; 248 day/yr 33/1.01 331 .99 33
Alleys 1.9000 #/VMT 14 VMT/day; 248 day/yr 311.01 31 .99 3
Paved roads
Winter sanding { 0.1700 #/VMT [50266 VMT/day; 20 day/yr 85/1.01 86! .99 84
Cleaned roads 0.0038 #/VMT -— - -—
Uncleaned roads| 0.0600 #/VMT 0319 VMT/day; 228 day/yr 41311.01 | 417 .99 412
Unpaved shoulders| 1.9000 #/VMT 42 VMT/day; 248 day/yr 10/1.01 10| .99 10
Construction 1.06 ton/ac/mo 20 acres; 6 months 127/1.00 | 128{1.00] 126
Other
Fuel combustion -- grid/county pop, .38b 41:1.00 41411.00 41
llighway vehicles | -- grid/county VMT, .OSSbE 20;1.01 20| .99 20
| i ‘
| .
Railroads i -- grid/county track, .005b 1/1.00 1{1.00 1
! 1 !
Total | 927 935 922
Grid No. 3 .
|
Description Center of town ;
Area of grid, sg mi 1.27 !
. |
Emission density, ton/yr/sq mi 736 726 5
(1974) (1980) (1985)

2 GF = growth factor

multiply by county emissions



Table D.1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY
Emission Particulate emissions, ton/yr
Source category factor Parameters 1974 GF&} 1980 GF| 1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT 41 VMT/day; 248 day/yr] 291 1.41 4111.50 44
City streets 5.8000 #/VMT - - -
Local streets 1.9000 #/VMT - - -
Alleys 1.95000 #/VMT 5 VMT/day; 248 day/yr 111.41 111.50 2
Paved roads ’
Winter sanding | 0.1700 #/VMT 9642 VMT/day; 20 day/yr 1611.41 23711.50 24
Cleaned roads 0.0038 #/vMT (11570 VMT/day; 228 day/yr 5{1.41 711.50 8
Uncleaned roads| 0.0600 #/VMT - - -
Unpaved shcoulders| 1.9000 #/VMT - -- -
Construction 1.06 ton/ac/mo 12 acres; 4 months 50]1.50 7511.60 80
Other
Fuel combustion - grid/county pop, .06b 611.50 911.60 10
Highway vehicles - grid/county VMT, .Olb 411.41 611.50 6
Railroads - grid/county track, _b - - -
Total 111 162 173
Grid No. 4
Description South of S.H. 430 and north of Belt Route
Area of grid, sg mi 1.01
Emission density, ton/yr/sq mi 160 171
(1974) (1980) (1985)

a

GF = growth factor

b multiply by county emissions



Table D.l1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY

Emission Particulate emissions, ton/yr
Source category factor Parameters 1974] GFa}1980 GF[1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT 49 VMT/day; 248 day/yn 35(1.96 67/ 2.09 73
City streets 5.8000 #/VMT -— -- --
Local streets 1.9000 #/VMT 85 VMT/day; 248 day/yY 2011.96 39]2.09 42
Alieys 1.9000 #/VMT 17 vMT/day; 248 day/yr 411.96 8)2.09 8
Paved roads
Winter sanding | 0.1700 #/VMT 5704 VMT/day; 20 day/yg 1011.96 20 2.09 21
Cleaned roads 0.0038 #/VMT 6845 VMT/day; 228 day/yr 311.96 6{2.09 6

Uncleaned roads| 0.0600 #/VMT - - -

Unpaved shoulders] 1.9000 #/VMT - - -

Construction 1.06 ton/ac/mo - - _—
Other
Fuel combustion - grid/county pop, .06b 6|1.50 9(1.60 10
Highway vehicles -- grid/county VMT, .006U 211.96 412.09 4
Railroads -- grid/county track, b ~- . --
Total | 80 ] 153 164
Grid No. 5 o
Description North of S.H. 430 and south of U.S. 30
Area of grid, sg mi .747
Emission density, ton/yr/sq mi 107 205 220
(1974) (1980) (1985) |

2 GF = growth factor

b multiply by county emissions



2 GF =

b

growth factor

multiply by county emissions

Table D.1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY
Emission Particulate emissions, ton/yr
Source category factor Parameters 1974 GF3({1980 GF| 1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT 17 VMT/day; 248 day/yﬁ 12,1.58 1911.76 21
City streets 5.8000 #/VMT - - -
Local streets 1.9000 #/VMT - - -
Alleys 1.9000 #/VMT - - -
Paved roads
Winter sanding | 0.1700 #/VMT 9037 VMT/day; 20 day/yr 15|1.58 2411.76 26
Cleaned roads 0.0038 #/VMT 6947 VMT/day; 228 day/yr 311.58 511.76 5
Uncleaned roads|{ 0.0600 #/VMT 3897 VMT/day; 228 day/yr 27{1.58 43(1.76 48
Unpaved shoulders| 1.9000 #/VMT - - --
Construction 1.06 ton/ac/mo 30 acres; 4 months 127(0.50 64]0.50 64
Other
Fuel combustion -- grid/county pop, _b - 231.00 2
Highway vehicles -- grid/county VMT, 009b 311.58 5(1.76 5
Railroads -- grid/county track, _b - - -
Total 187 162 171
Grid No. 6
Description I-80 and U.S. 30
Area of grid, sqg mi .447
Emission density, ton/yr/sq mi 418 362 383
(1974) (1980) (1985)



L-a

Table D.1 (continued).

ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY

L

Emission Particulate emissions, ton/yr
Source category factor Parameters 19741 GF211980 GF 11985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT 227 VMT/day; 248 day/yr 163(1.19| 1941.32} 215
City streets 5.8000 #/VMT -- -- -
Local streets 1.9000 #/VMT - - --
Alleys 1.9000 #/VMT -- - --
Paved roads
Winter sanding | 0.1700 #/VMT [8528 VMT/day; 20 day/yr 31(2.06 64(2.17 67
Cleaned roads 0.0038 #/VMT 5821 VMT/day; 248 day/yr 312.06 62.17 7
Uncleaned roads| 0.0600 #/VMT [16413 VMT/day; . 228 day/yr 11212.06| 231(2.17| 243
Unpaved shoulders|{ 1.9000 #/VMT 26 VMT/day; 248 day/yr 612.06 1212.17 13
Construction 1.06 ton/ac/mo 90 acres; 6 months 57211.00| 57211.00] 572
Other
Fuel combustion -- grid/county pop, .03b 311.50 5(1.60 5
Highway vehicles -- grid/county VMT, .019° 7(2.06| 142.17| 15
Railroads -- grid/county track, .005b 111.00 1{1.00 1
Total 898 1099 1138
Grid No. 7 -
Description West of town and east of I-80
Area of grid, sg mi 1.427
Emission density, ton/yr/sq mi 629 770 797
(1974) (1980) (1985)

a

GF = growth factor

b multiply by county emissions



Table D.1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY
Emission Particulate emissions, ton/yr
Source category factor Parameters 1974| GF3[ 1980 GF|1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT . - -
City streets 5.8000 #/VMT - - -
Local streets 1.9000 #/VMT 200 VMT/day; 248 day/yr -- - 4711.41 66
Alleys 1.9000 #/VMT - - -
Paved roads
Winter sanding { 0.1700 #/VMT 8599 VMT/day; 20 day/yr 15(2.09 31)]2.95 44
Cleaned roads 0.0038 #/VvMT 10319 VMT/day; 228 day/yr 5{2.09 10|2.95 15
Uncleaned roads| 0.0600 #/VMT - - -
Unpaved shoulders; 1.9000 #/VMT - - -
Construction 1.06 ton/ac/mo 10 acres; 6 months 6411.50 96(1.60} 102
Other
Fuel combustion -- grid/county pop, b - - 3/1.00 3
Highway vehicles —- grid/county VMT, .009° 3|2.00| 6[2.95| 9
Railroads -- grid/county track, _b - - -
Total 87 193 239
Grid No. 8
Description North of intersection of I-80 and U.S. 30
Area of grid, sqg mi .822
Emission density, ton/yr/sq mi 106 235 290
(1974) (1980) (1985)

2 ¢F =

growth factor

b multiply by county emissions



Table D.1 (continued). ROCK SPRINGS EMISSION INVENTORY AND EMISSION DENSITY

2 GF = growth factor

b multiply by county emissions

Emission Particulate emissions, ton/yr
Source category factor Parameters 1974 | GF2[1980 GF|1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT - - -
City streets 5.8000 #/VMT - —_ -
Local streets 1.9000 #/vMT - -_ -
Alleys 1.9000 #/VMT -- - -
Paved roads
Winter sanding | 0.1700 #/VMT 3229 VMT/day; 20 day/yr - 5(1.64 8
Cleaned roads 0.0038 #/VMT - - -
Uncleaned roads 0.0600 #/VMT 3875 VMT/day; 228 day/yr - 2711.64 44
Unpaved shoulders| 1.9000 #/VMT - _ _
Construction 1.06 ton/ac/mo 10 acres; 6 months -- 6411.50 96
Other
Fuel combustion -- grid/county pop, _b -- - S
Highway vehicles -- grid/county VMT, -b -- - -
Railroads -- grid/county track, _b b= - -
Total [ - 96 148
[ Grid No. growth area
| Description Northwest of the town and east of I-80
| Area of grid, sqg mi .701
l
| Emission density, ton/yr/sq mi -- 137 211
i (1974) (1980) (1985)
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Table D.2. GREEN RIVER EMISSION INVENTORY AND EMISSION DENSITY
Emission articulate emissions, ton/yr
Source category factor Parameters 19747 Graj1980 GF[]1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT - -- -
City streets 5.8000 #/VMT - - -
Local streets 1.9000 #/VMT 127 VMT/day; 248 day/yr 30(1.00 30(1.00 30
Alleys 1.9000 #/VMT 5 VMT/day; 248 day/yr 1{1.00 1(1.00 1
Paved roads
Winter sanding | 0.1700 #/VMT |18341 VMT/day; 20 day/yr 31/1.54 48 11.54 48
Cleaned roads 0.0038 #/VMT |11004 VMT/day:; 228 day/yr 5(1.54 8(1.54 8
Uncleaned roads| 0.0600 #/VMT 11004 VMT/day; 228 day/yr 7511.54| 116 |1.54| 116
Unpaved shoulders; 1.9000 #/VMT 15 VMT/day; 248 day/yr 411.54 611.54 6
Construction 1.06 ton/ac/mo| - - -
Other
Fuel combustion -- grid/county pop, .08b 8{1.00 8i1.00 8
Highway vehicles - grid/county VMT, .020b 8|1.54 1211.54 12
Railroads -— grid/county track, .00 111.00 1/1.00 1
Total 163 230 230
Grid No. 1
Description Center of town
Area of grid, sg mi .612
Emission density, ton/yr/sqg mi 266 376 376
(1974) (1980) (1985)

a4 GF =

growth factor

b multiply by county emissions
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Table D.2 (continued).

GREEN RIVER EMISSION INVENTORY AND EMISSION DENSITY

2 GF = growth factor

b multiply by county emissions

Emission ; Particulate emissions, ton/yr
Source category Y factor L Parameters 1974 GF2]1980 GF 11985
7 T
Fugitive dust
Unpaved roads
County roads 15.8000 #/VMT -- -- -—
City streets 1 5.8000 #/VMT - - -
Local streets |1.9000 #/VMT 45 VMT/day; 248 day/yr 11{1.00 1111.00 11
Alleys }1.9000 ¥ /VMT 4 VMT/day; 248 day/yr 1/1.00 1/1.00 1
Paved roads
Winter sanding [ 0.1700 #/VMT 8305 VMT/day; 20 day/yr 1411.54 21/1.54 21
Cleaned roads ' 0.0038 #/VMT 4983 VMT/day; 228 day/yr 2,1.54 3|11.54 3
Uncleaned roads%0.0600 #/VMT 4983 VMT/day; 228 day/yr 2411.54 5211.54 52
Unpaved shouldersil.9000 #/VMT 16 VMT/day; 248 day/yr 411.54 6(1.54 6
l
Construction il.06 ton/ac/mo -— -— -
Other i
|
Fuel combustion - grid/county pop, 03P 3(1.00 3]11.00 3
Highway vehicles - - grid/county VMT, .009u 311.54 511.54 5
Railroads - grid/county track, -b. -- -- -
Total 1 72 102 102
I
Grid No. 2
; Description Northwest of the center of town
|
- Area of grid, sq mi .297
x
t
' Emission density, ton/yr/sq mi 242 343 343
(1974) (1980) (1985)
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Table D.2 (continued). GREEN RIVER EMISSION INVENTORY AND EMISSION DENSITY

Emission Particulate emissions, ton/yr
Source category factor Parameters 1974} Gra]1980 GF |1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT - - --
City streets 5.8000 #/VMT - - -
Local streets 1.9000 #/vMT 170 VvMT/day; 248 day/yr 40(1.54 62]1.54 62
Alleys 1.9000 #/VMT 17 VMT/day; 248 day/yr 411.54 6/1.54 6
Paved roads
Winter sanding [0.1700 #/VMT 5040 VMT/day; 20 day/yr 911.54 14/1.54 14
Cleaned roads 0.0038 #/VMT 3024 vMT/day; 228 day/yr 1{1.54 211.54 2
Uncleaned roads|0.0600 #/VMT 3024 VMT/day; 228 day/yr 2111.54 32|1.54 32
Unpaved shoulders|1.9000 #/VMT - - -
Construction 1.06 ton/ac/mo 27 acres; 6 months 162)1.50) 243)1.60] 259
Other
Fuel combustion -- grid/county pop, .008b 1i2.00 2|2.00 2
Highway vehicles -— grid/county VMT, .005b 211.54 3/11.54 3
Railroads - grid/county track, -b. - - -
Total 240 364 380
Grid No. 3
Description South of the center of town along S.H. 530
Area of grid, sq mi 1.05
Emission density, ton/yr/sqg mi 229 347 362
(1974) (1980) (1985)

a

GF = growth factor

b

multiply by county emissions
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Table D.2 (continued). GREEN RIVER EMISSION INVENTORY AND EMISSION DENSITY
Emission Particulate emissions, ton/vr
Source category factor Parameters 1974 | GF&|1980 GF 1985
Fugitive dust
Unpaved roads
County roads 5.8000 #/VMT -- -- --
City streets 5.8000 #/VMT 150 VMT/day; 248 day/yr 108(1.54, 166|1.54| 166
Local streets 1.9000 #/VMT - - --
Alleys 1.3000 #/VMT - -- --
Paved roads
Winter sanding | 0.1700 #/VMT 3780 VMT/day; 20 day/yr 711.54 1111.54 11
Cleaned roads 0.0038 #/VMT 2268 VMT/day; 228 day/yr 1(1.54 211.54 2
Uncleaned roads| 0.0600 #/VMT 2268 VMT/day; 228 day/yr 16/1.54 25,1.54 25
Unpaved shoulders}l.9000 #/VMT - - -
|
Construction 11.06 ton/ac/mo -- - 162{1.00| 162
Other }
Fuel combustion ; -— grid/county pop, .04b 412.00 812.00 8
Highway vehicles i - grid/county VMT, .004b 1i1.54 211.54 2
. I :
Railroads } - i grid/county track, —b. -- - -
| i
Total J | 137 376 376
Grid No. 4 :
| Description Southeast of the center of town--growth area
1
. Area of grid, sqg mi 1.19
Emission density, ton/yr/sq mi 115 316 316
(1974) (1980) (1985)

a

GF = growth factor

b multiply by county emissions



APPENDIX E
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