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1.0 INTRODUCTION

DESCRIPTION OF THIS DOCUMENT

This document is intended to provide a more complete discussion of the air
quality portion of the summary Draft Environmental Impact Statement (DEIS) on the
M-X Missile System. The report is organized with a presentation first of the
existing and future (without the M-X) affected environment followed by a discussion
of the M-X air quality related impacts.

Section 2.1, Existing Environment, discusses air quality and emissions data,
visibility observations, and air pollution meteorology and climatology. To
realistically evaluate the potential M-X induced air quality impacts, the future air
quality of the study area (when the M-X system is proposed to JOe built) must be
addressed and is presented next. Proposed sources that may degrade the air quality
or will compete for available air resources (such as nonattainment area offsets) are
issues addressed in Section 2.2, Future Environment without M-X.

The air quality models are described in Section 3 in order to acquaint the
reader with the characteristics and rationale for selection of each model. The type
of emissions and meteorological data that each model requires as input is briefly
described as well as the limitations and assumptions inherent in each model. In
order to predict impacts, estimates of M-X related air pollutant emissions are made
(Section 4.1). The formulas used to calculate emissions are given along with the
emission estimates.

Meteorological data requirements used for each model calculation are given in
Section 4.2. Although very sparse meteorological data are available for the study
area, the derivation of pollution dispersion conditions from nearby data sources are
described.

Model results are given in Section 5. The results for the simpler Guassian
dispersion, EPA-approved models (PAL and HIWAY) are presented first followed by
the more complex three-dimensional wind flow IMPACT modeling results. Results
using the EPA-approved ISC model are presented last. This model was not available
in time for its results to be incorporated into the Draft EIS summary document.
However, the modeling results are presented here as more realistic predictions of
particulate concentrations than the PAL model provides. The regionally modeled
concentrations, also called surface plots, are presented for each hour modeled. An
analysis of the modeling results, with graphs, figures, and tables that illustrate the
results, is more detailed than that presented in the summary document. Results are
also discussed in light of the limitations of the models.

Most air quality models in current use were developed in response to specific
regulatory needs, such as those mandated by the Clean Air Act (CAA). The CAA
and its amendments provide a framework of air quality-related regulations within
which one can evaluate the predicted M-X air quality impacts.

PURPOSE OF THE AIR QUALITY STUDY: REGULATORY FRAMEWORK

extreme levels of air pollution have been found to cause human illness and

even death. In addition, certain air pollution levels, while not primarily injurious to



human health, are damaging to the public welfare in terms of forest and crop.
damage, material and building corrosion, and damage to personal property.

In order to reduce air pollution, Congress passed the Clean Air Act of 1963
(CAA) with many subsequent revisions, including the Air Quality Act of 1967, and
the CAA Amendments of 1970 and 1977. The U.S. Environmental Protection Agency
(EPA) is designated to enforce the CAA by providing regulatory guidelines and
helping the states to attain or maintain air quality standards.

National Ambient Air Quality Standards (NAAQS) were established by EPA for
"criteria" pollutants; that is, for pollutants which were determined to be injurious to
human health or welfare. "Primary" NAAQS were established to protect public
health while "secondary" standards were established to protect public welfare.

Under the Clean Air Act each state is required to prepare a State Implementa-
tion Plan (SIP) that contains proposed methods of attaining the NAAQS where
nonattainment presently exists, and to maintain the NAAQS where air quality levels
are better than the NAAQS. An area where air quality is better than a NAAQS for a
particular pollutant is referred to as an "attainment" area for that pollutant. An
area with violations of the NAAQS is called a "nonattainment" area for each
pollutant in violation of the standard. An area can be considered an "attainment"
area for certain pollutants and a "nonattainment" area for other pollutants.

NONATTAINMENT AREAS

The 1977 Amendments required that certain revisions to SIPs be made.
Control strategies were required for each state outlining a plan for attaining the
NAAQS by a specified date for any areas that had not attained the NAAQS by 1977.

The control strategy must include a plan for the siting of new sources in
nonattainment areas to insure that the resulting air quality will improve rather than
worsen.

ATTAINMENT AREAS: PREVENTION OF SIGNIFICANT DETERIORATION (PSD)

Attainment areas are classified as Class I, II, or II, and are subject to
regulations designed to prevent the potential deterioration of air quality.
Concentration significance levels, or increments, that cannot be exceeded were
established for sulfur dioxide (SO2 ) and total suspended particulates (TSP) that vary
for Class I, II, and III areas. Increments are smallest and most restrictive for Class I
areas, less restrictive for Class II areas, and least restrictive for Class III areas (see
Table 1-1).

Areas where ambient air quality levels are well below the NAAQS and
visibility is considered essential to the intrinsic value of the area are officially
designated as Class I. Mandatory Class I status was assigned by Congress to all
international parks, national wilderness areas and memorial parks larger than 5,000
acres (2,000 ha), and national parks larger than 6,000 acres (2,400 ha). These
mandatory Class I areas cannot be redesignated. Class III status is assigned to major
industrialized areas that have ambient SO and TSP levels close to but below
NAAQS. All remaining attainment areas are Aesignated Class 11.

1-2



Table I-i. Maximum allowable air quality increases for SO2 and
TSP for significant deterioration under Clean Air
Act Amendments of 1977.1

MAXIMUM ALLOWABLE
CONCENTRATION INCREASES

POLLUTANT AVERAGING (i g/m 3 )
TIME "

CLASS I CLASS II CLASS III

Sulfur Annual Mean 2 20 40
Dioxide (SO 22 24-hour2  5 91 182

3-hour2  25 512 700

Total Suspended Annual Mean 5 19 37
Particulates
(TSP) 24-hour 2  10 37 75

730
lAll attainment areas in the Nevada/Utah and Texas/New Mexico study
areas are designated Class II except Mandatoxy Class I areas.

2The 3-hour and 24-hour SO2 and TSP concentrations can not be
violated more than once per year.
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The reclassification of certain Class!II areas to Class I status is under review.
Mandatory and proposed Class I areas in the M-X deployment area are discussed in
Section 2. 1.

PSD increments, or similar regulations, for hydrocaroons, carbon monoxide,
nitrogen oxides, and photochemical oxidants are currently being considered.
Regulations protecting visibility in Class I areas were signed by the EPA
Administrator on November 21, 1980. When implemented, these regulations will
affect development in PSD areas or in areas close to PSD areas where it is shown
that the air or visibility in a PSD area will be affected.

REGULATED SOURCES UNDER PSD REGULATIONS

PSD preconstruction review is required for all new or modified major
stationary sources in attainment areas. A major stationary source refers to any of
28 specified stationary sources which emit, or have the potential to emit, 100 tons
per year or more of any criteria air pollutant or all other stationary sources which
emit, or have the potential to emit, 250 tons per year of any criteria air pollutant.

PSD preconstruction PSD review procedures include (I) a case-by-case
determination of the Best Available (air pollution) C:ontrol Technology (BACT) to be
applied, (2) submission of required monitoring data, (3) a modeling study and
discussion of the impacts of the proposed source on ambient air quality levels, (4) an
assessment of the effects on visibility, soils, and vegetation, and (5) full public
review.

REGULATED SOURCES UNDER NONATTAINMENT REGULATIONS

The control strategy for nonattainment areas must include a preconstruction
permit review for all major stationary sources, a vehicle emission control inspection
and maintenance program in carbon monoxide or photochemical oxidants nonattain-
ment areas, and any other measure necessary to provide for attainment of the
NAAQS. Other measures can include indirect source review, however, EPA does not
require states to include indirect source review in their control strategies.

An "indirect source" is a facility, building, structure, or installation which
attracts (or may attract) mobile service activity that results in emissions of a
pollutant for which there is a NAAQS. Examples include highways and roads, and
retail, commercial, and industrial facilities.

M-X RELATED AIR QUALITY PROBLEMS

M-X related air pollutant effects will result primarily from area emission
sources such as fugitive dust from construction activity and from gaseous emissions
during the operations phase from indirect sources associated with the operation
base. Historically, the emphasis in federal and state air pollution regulations has
been on controlling emissions and mitigating air quality impacts from major
stationary, point emission sources rather than area sources, indirect sources, or
temporary sources, particularly with regard to PSD regulations in atta nment areas.
Consequently, modeling techniques that predict air quality impacts have been
developed principally for major stationary emission sources.

1-4



CONSTRUCTION

A primary air quality impact result from M-X system construction will be the
fugitive dust emissions from construction activities such as earthmoving, sand and
gravel processing, aggregate storage area operations, and the movement of trucks
and other vehicles over unpaved surfaces. Fugitive dust emissions increase
particulate loadings in the atmosphere surrounding construction. The size
distribution of the particles emitted and prevailing atmospheric conditions
determine the transport distances of dust from the construction site. Fugitive dust
emissions affect the construction workers on site, visitors to the area, and any
nearby residents.

Increased particle deposition on surfaces downwind will occur from M-X
fugitive dust emissions. The impact from dust will depend on the sensitivity of the
area to deposition. For example, some biological or ecological communities will be
more susceptible to damage from particle deposition than others. Also, nearby
residences will experience particle deposition impacts varying from mild
inconvenience, such as increased dust on windows, to major effects such as siltation
of ponds. The degree of impact depends on the construction activity rate, local
atmospheric conditions and distance from the site.

Particle content in the atmosphere affects the local visibility. Long range
transport of dust particles can cause visibility impacts from the construction site.
Smaller particles are more highly correlated with visibility impairment so that the
impact oii visibility will depend largely on the size distribution of the dust emissions.
PSD regulations require that visibility impairment in Class I areas caused by any
permanent* major stationary source must be evaluated prior to project approval.
The M-X system does not include the installation of any permanent major stationary
sources. However, M-X constructiun emission sources may cause visibility impair-
ment at those Class I areas less than 40 mi from the deployment area. Evaluation of
visibility impairment from elevated point sources is the principle focus of current
research directed by EPA. Predicting visibility impairment from area-wide, ground-
level sources is much more difficult and less well understood. Visibility effects
from fugitive dust emissions are addressed here but are not quanitified, pending
further site-specific investigations.

Other impacts are possible from construction activities of the M-X system,
since gaseous emissions will result from construction vehicles and the generators
used to provide power for material processing activities. Gaseous NO emissions
from all generators associated with shelter and cluster construction wih be large:
269 tons per year (NOx) , 58 tons per year (CO), 21 tons per year (HC), 19 tons per
year (TSP), and 18 tons per year (SO ). These emissions will cause local pollutant
levels to be elevated.

Gaseous emissions fro m construction vehicles will cause increases in ambient
gaseous levels to occur near roadways. The impacts from these emissions will
depend on the degree of exposure.

*Temporary emissions include (but are not limited to) emissions from a portable
facility, construction, or exploration facilities lasting less than two years at one site
(45 FR 52719, August 7, 1980).
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Other elements that may be released from the ground-level emissions of
construction activity include surface deposits of substances, such as zeolite, an
alleged carcinogen. Zeolite occurs in the Great Basin area in many geological
formations. Construction activity may disturb zeolite deposits by soil removal or
other construction activity, causing zeolites to be airborne in fugitive dust
emissions. The potential zeolite hazard to human health due to M-X construction
activities is being studied.*

Alleged or known carcinogenic substances are regulated under the National
Emission Standards for Hazardous Air Pollutants (NESHAPS). Under this rule,
emission standards have been established for asbestos, vinyl chloride, beryllium, and
mercury. Zeolites appear to be similar to asbestos in their health effects, but no
standards are presently in effect.

OPERATION

Air pollutant emissions during operation of the M-X system occur at the
operating base and to a smaller degree in the deployment area. Operating base
emissions include gaseous and particulate emissions from vehicles and gaseous
emissions from space heating and cooling. Other emissions sources will include
small industrial sources and possibly a local power plant. CO and NO emissions will
be emitted at the operating base, primarily from vehicles and spae heating and
cooling. These CO and NO_ emissions will cause elevated pollutant levels in local
emission hot spots, such as adjacent to congested or busy roadways. HC will be
emitted from vehicles, aircraft, and fuel storage areas. The NAAQS for HC was
established as a guideline for attaining the 0 standard. An Ox problem as a result
of the M-X system is not expected -because Ht and NO emissions, the precursors to
photochemical activity, are not expected to be emitted in sufficient quantities to
create a photochemical oxidant problem.

Emissions in the deployment area during operation, outside of the operating
base, will include fugitive dust from surfaces left exposed after construction and
from occasional vehicular traffic over the unpaved cluster roads. These increased
fugitive dust emissions from the M-X system will add to background particulate
levels to an undetermined degree and may cause local visibility problems during high
wind or active traffic periods.

*Refer to the Geological Resources Technical Report for detailed information on
zeolites, their occurence in the study area and alleged health hazard.
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2.0 ATMOSPHERIC RESOURCES

2.1 EXISTING fENVIRONMENT

NEVADA/UTAH (2.1.1)

The Nevada/Utah basing area is primarily a plateau area on which there are
numerous mountain ranges and a well-defined ridge and valley system. The region
contains desert or semidesert lands owing to its location just east and leeward of the
Sierra Nevada Range. Moist air associated with Pacific Ocean storms ascends the
western slopes of the Sierras where a large part of the moisture falls as
precipitation. As the air descends the eastern slope, it is warmed by compression,
resulting in little or no precipitation. Because of the large variation in elevation
between mountains and valleys there are large local variations of temperature and
rainfall. In general the most significant climatic features of the region are
considerable sunshine, small annual precipitation in the valleys; heavy snowfall in
the higher mountains, low relative humidity, and extreme daily ranges of
temperature.

Temperature

Temperatures in the Nevada/Utah basing region are highly variable both
seasonally and diurnally. Normal daily maximum temperatures range from the 30s
and 40s (degrees F) in January to the 80s and 90s in July. Minimum temperatures
tend to range between 10 to 20 degrees F in January to the 40s and 50s in July. The
mean daily temperature range is large, especially in the summer when it is 25 to 40
degrees F. The temperature ranges are especially large in the valleys because of
cold air drainage from the mountains at night. The minimum temperature at a
valley floor is generally 5 to 10 degrees F lower than at higher elevations and can be
as much as 30 degrees F lower.

Precipitation

The Nevada/Utah area has in general low annual average precipitation levels,
and a widely varying precipitation pattern. Precipitation amounts depend very much
on elevation. Higher elevations tend to receive more precipitation than do the
lower elevations. Figure 2.1.1-1 shows the annual average precipitation pattern for
the Nevada/Utah region based primarily on weather stations located at lower
altitudes. Precipitation amounts are distributed relatively uniformly throughout the
year. The records at Ely, Nevada, show a slight maximum during the spring while
Caliente, Nevada, has a summer maximum. The recording weather stations in Utah
indicate a tendency towards a spring precipitation maximum.

Wind Speeds and Mixing Heights

In general, the dispersive ability of the atmosphere in the Nevada/Utah basing
area is good. The seasonal and annual averaged morning and afternoon mixing
heights and wind speeds appear in Table 2.1.1-1. Afternoon mixing heights are large
particularly during the spring through autumn seasons, and wind speeds are
relatively brisk. Morning mixing heights are low in the Nevada/Utah region. This is
a result of nocturnal radiation inversions and frequent cold air drainage into the
valleys producing surface-based temperature inversions. These inversions break up a
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Table 2.1.1-1. Mixing heights and wind speeds
for stations in Nevada/Utah.

WINTER SPRING SUMMER AU ANNAL T
STATION TIME 1 2- --HT U HT U MT U HT U HT U

Ely, NV. Morning 193 5.1 489 5.1 109 4.2 161 4.5 238 4.7
Afternoon 1072 5.5 2708 7.4 3624 7.0 2179 6.1 2396 6.5

Las Vegas, NV. Morning 321 4.5 433 5.6 292 4.7 276 4.3 331 4.8
Afternoon 1153 4.2 2785 7.1 3693 6.7 2106 5.2 2434 5.e

Winnemucca, NV. Morning 301 3.3 434 4.1 129 2.7 255 3.4 280 3.4
Afternoon 1067 4.9 2756 6.8 3656 6.2 2150 5.4 2407 5.8

Salt Lake City, UT. Morning 329 4.3 419 5.4 216 4.6 238 4.6 300 4.7
Afternoon 944 4.6 2675 6.6 3737 6.2 1933 5.5 2322 5.7

829

1 Mxing height given in meters.

2Wind speeds are averaged through the mixed layer and are in
units of meters per second.
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few hours after sunrise as surface heating by the sun causes vertical mixing in the
atmosphere.

The prevailing surface wind direction in the Nevada/Utah region is from the
south to southwest. However, it is the mountain and valley topography that most
strongly influences local wind speed and direction. Because of the north-south
orientation of the mountain ranges the surface winds in the valleys tend to be
predominantly from the north or south. This pattern can be modified at night by
downslope winds produced by cool, dense air flowing from higher elevation towards
the valley floor. In the morning, east-facing mountain slopes heat up because of
their orientation to the sun and 'induce upslope winds. This upslope wind is generally
dominated by winds blowing up and down the valley as the day progresses and the
whole valley is heated.

Stability

Atmospheric stability varies considerably both seasonally and diurnally in the
basing region. The frequency of stability categories is summarized in Table 2.1.1-2.
The frequent occurrence of stable conditions in Nevada/Utah is due to cold air
drainage into the valleys as well as the extreme amount of nocturnal radiational

cooling.

Dust Storms

Due to arid climate, dry soils, and occasional strong winds in the basing region,
dust can be mixed high into the atmosphere. At times, concentrations of this
natural windblown dust can be of a sufficient magnitude to severely restrict
visibility. Table 2.1.1-3 contains data on the frequency of dust observations for the
basing region. The area most frequently experiences dust in the months of March
and April. This is primarily due to the fact that maximum wind speeds for the year
occur during these months.

Baseline Particulates

Particulates are designated by the Federal Environmental Protection Agency
as one of the "criteria" pollutants. Criteria pollutants are those which could be
factors in affecting human health. For this reason, criteria pollutants are carefully
monitored and have ambient air quality standards which legally cannot be exceeded.
Particulates are defined as any solid or liquid particles dispersed in the air. This
does not include water vapor or water droplets, but does include dust, pollen, ash,
soot, metal particles, or chemical droplets. Collectively, this group is known as
"total suspended particulates" (TSP).

Particulates may originate from one of two sources: natural or anthropogenic.
Natural sources include forest fires, volcanoes, sandstorms, and windblown dust.
Windblown dust from erosion of the soil surface will be of primary concern when
considering particulate emissions in the M-X deployment areas. Other natural
sources by their very nature only occur on an intermittent basis, although they are
considered as a steady-state effect in determining baseline conditions.

The anthropogenic sources of particulates are related to transportation (land
vehicles, aircraft and water vessels); fuel combustion (residential, electric

2-4



Table 2.1.1-2. Average range of

frequency of
stabilit-y conditions
in Nevada.

PERCENT FREQUENCY
OF

STABILITY CONDITIONS
SEASON

NEVADA

STABLE NEUTRAL UNSTABLE

Winter 30-40 45-55 5-15

Spring Z5-35 40-50 15-25

Sumner 30-40 30-40 25-35

Autumn 40-50 30-40 20-30

Annual 30-40 35-45 20-30

831-1
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Table 2.1.1-3. Monthly percent frequency of dust observation
in the Nevada/Utah region.

PERCENTAGE OF HOURLY WEATHER OBSERVATIONS WITH RECORDED OUST OBSERVATIONSSATION I I i I I I I '
JAN FEB MAR APR MAY J JUN JUL AUG SEPT I OCT NOV DEC kUOCAI

Elko, NV 0.055 i C 0.055 0.229 0.174 0.016 0.320 C, 0.02S 0.1C C C.C34 .CC

Ely. NV 0.036' 0.036 0.053 0.254 0.016 0.018 0.530 C 0.019 0 .05 5 C.19 C.CI . 5

Wendover, UT 0.0441 0i.072 0.102 0.022 0.142 0.023 0 0.033 0.022 CI

I '

Dugway, UT 0.100 0.300 0.800 0.700 0.700 0.300 0.100 0.100 0.200 C.100, C.IC 1.036

Milford, UT 0.054 0.184 0.488 0.656 0.502 0.183 0 0 0.030 0.144 0 C. . .. i
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generation, industrial and commercial-institutional); industrial processing
(chemical, food, metals, minerals, petroleum, wood, leather, textiles and
others); solid waste disposal; agricultural tilling; construction activity;
and dust from streets and unpaved roads. The various anthropogenic sources
may be further categorized with respect to one of two possible types of
origin - point or area source. A point source is defined as an emission
source which is stationary such as structure, building, or facility. Area
sources are all emission sources not identified as point-sources. For
example, all mobile sources such as motor vehicles and aircraft, small
stationary retail gasoline marketing are considered area sources. Gene-
rally, total emission levels for specific categories of area sources have
to be estimated. These estimates may be made using an appropriate emission
factor and activity level as outlined in EPA publication No. AP-42 "Compi-
lation of Air Pollutant Emission Factors," revised May 1978 (thereafter
referred to as AP-42). An emission factor is a statistical average of
the rate at which a pollutant is released to the atmosphere, divided by the
level of the producing activity. Because the emission factor is a statis-
tical average, its use may not be appropriate for establishing the baseline
particulate concentrations or the amount of expected new emissions in the
M-X deployment areas. These values will be better established by the
acquisition of pre-construction and construction site-specific monitoring
data. The emission factors may be used, however, to provide useful esti-
mates of background levels and to describe the general magnitude of M-X-
related emissions. In this manner, preliminary judgments of impact may be
made prior to the complete analysis of actual onsite data. Further, an
extensive air quality monitoring network will provide valuable information
relating to the exact nature of the particulate emissions, the atmospheric
conditions, and the resulting effect on air quality, caused by deployment
of the M-X system.

sources (Emissions)

In order to effectively assess the impact of particulate emissions
created by the M-X project, it is necessary to first establish a background
baseline particulate level for each deployment area in question. The back-
ground level for each hydrographic sub-basin in the Nevada deployment area
can be established by use of the data in Table 2.1.1-4. This table is the
most recent data aiailable from the state of Nevada and represents values
which have been either directly measured, or estimated using techniques
appropriate to conditions for Nevada. Included in the table are measures
of stationary, mobile, and fugitive dust sources in tons/year. The sta-
tionary sources include particulate emissions from residential, commercial
and industrial fuel combustion; industrial processing; and general burning.
Mobile sources are rail, air, auto, and off-highway vehicles. The fugitive
dust category comprises sources of dust released from construction acti-
vity, from normal streets, unpaved roads, sand/gravel roads, and agricul-
tural activity. Natural windblown fugitive sources are included as a
separate heading in the fugitive dust category. It is interesting to note
that with the exception of three basins (No. 138, No. 140B, and No. 203),
the natural fugitive sources contribute a higher percentage of fugitive
dust release than all the other fugitive dust sources combined. The amount
of natural fugitive dust is greater than all other dust sources by a factor
of 1.4 (basin No. 56) to 15,000 (basin No. 217).
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Table 2.1.1-4. Baseline particulate emission levels in Nevada (page 1 of 2).

o*%DlI- 6TATIvJnzc MOSL, M I OST SOmz ZSouTs TOT DENSITY - DiEMM -
GMZC SOUA SOUPIMS ITOWS/Y)TTALL/KR.A TO?/A

S- b-&Af ( S/Y (TONS/Yk) (eI) 2 TOTA3. ISM( S -YR- MORSY/8)

3. .9 2.634 1.35S.3 1,360 3,994 787 1.73 5.07

.6 2.2 4,614 1,281.1 1,284 5,89e 1,002 1.28 5.09
S4IWO. .3 3,1%0 727.5 924 4,714 752 1.23 6-27

55 69.1 .1 2.404 209.0 278 2,682 376 .74 7.13
56 2.9 3.7 3,425 2,363. 2,370 5,79 7 1,32 2.08 5.09

57 .2 . 3,276 171.9 172 3.448 452 .38 7.63

58 .1 .8 3,241 405.4 406 2,647 319 1.27 6.30

101 109.2 54.4 53,614 6,613.0 6.776 80,390 2,182 3.12 27.68

L22 12,166.2 2.7 35,744 3,185.0 15,374 51.118 1,277 12.04 40.03

124 .0 .9 4,D21 259.8 251 4.272 285 .86 14.99

125 .0 .0 625 54.5 55 680 43 1.28 15.81

126 .0 .4 1,453 34.0 34 1,487 110 .32 13.52

127 .1 .7 2,052 192.3 193 2,245 216 .09 10.39

128 .8 1.0 53,727 2,520.8 2,523 56,250 1,303 1.94 43.17

129 .4 .4 29,345 1,631.3 1,832 27,513 742 2.47 37.08

132 .0 .0 4,242 68.0 68 4,310 142 .48 30.35

133 .1 1.4 15,146 278.3 280 15,426 416 .67 37.08

134 .1 .6 2,275 72.5 73 2,348 582 .13 4.03
135 .1 .1 1,601 702.0 702 2.303 460 1.53 5.01
136 .0 .0 1,777 165.0 165 1,942 284 .58 6.84

137A 13.4 9.3 1,69 1,774.0 1794 10.593 4,603 1.53 6.61

137D 1.0 5.3 9,913 2,574.6 2,580 12,494 1,323 1.95 9.44

118 .1 1.3 4,306 6,275.0 6,276 10,582 595 10.55 11.79

139 .0 2.1 6,129 721.4 724 6,853 868 .U4 7.89

140A .1 .1 2,9%6 447.7 448 3,444 529 .85 6.51

1402 .2 .3 2,413 3,464.0 3,465 5,948 509 6.81 11.66

141 .1 3.1 10,930 4,293.1 4,296 15,226 971 4.42 15.68

142 1.5 4.5 4,612 609.4 695 $,307 313 2.22 16.98

143 1.0 .8 6,895 1,263.3 1,265 8,160 555 2.38 14.70

144 .2 4.3 7,304 447.0 451 7,755 535 .84 14.50

145 .0 .0 71,024 16.7 17 71,041 381 .04 186.46

148 .1 .0 69,920 36.6 37 69,957 403 .09 173.59

149 .1 1.0 147,143 501.7 503 147,646 985 .51 149.89

150 .0 .0 32,659 141.5 142 32,00 434 .33 75.58

151 .1 .0 6,242 307.9 206 #.45O 464 .47 14.53

152 .0 .0 189 16.2 16 205 17 .94 12.06
153 4.6 4.2 9.442 1,473.0 1,482 10,923 752 1.97 14.53

154 .2 2.0 13,27 1,138.6 1,141 14,968 801 1.42 18.69

SSA 18.2 .7 9,299 786.1 805 10,002 591 1.36 16.93

1550 .0 .1 692 80.5 81 773 57 1.41 13.55

15SC .0 .4 6,440 251.3 252 6,692 510 .49 13.12

15 .2 .8 136,391 382.8 384 136.775 1,036 .37 132.02

158 .0 .0 113,374 16.3 16 113.390 663 .02 171.03

169A .0 .3 97,398 184.3 185 97,583 618 .20 157.90

170 .0 .3 114,373 449,8 450 114,823 700 .64 164.03

171 .0 .0 $0,203 161.0 161 60,364 460 . s 174.70

172 .1 .0 69,497 221.7 222 69,719 493 .50 14;.42

173A .1 .3 95,627 226.6 227 95,154 603 .38 158.96

1738 1.1 1.8 268,565 2,'08.6 2,716 271.2',? 2.149 1.26 126.23

174 .0 1.5 5,829 426.4 428 6.257 422 2.02 14.83

175 .0 .1 9,002 489.0 489 9,491 450 .75 14.58

176 1.4 1.4 $,437 3,167.6 3,190 8,627 1.004 3.18 6.59

I7Ma .1 .6 1,126 471.8 473 1,599 269 1.76 5.94

L iM .1 .3 12,770 1,877.9 1.878 14,648 739 2.54 19.82
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Table 2.1.1-4. Baseline particulate emission levels in Nevada (page 2 of 2).

Uf!DO- 8TATICNAY M" OSILZ FUCITIVZT DUST?

GAPHIC SORC95 SOUS (T' I8/) TOTAL. TOTAL AMA DINSM V SZ?

(-MIS/YR) (TOUm/YR) (NI)
2  

TTAL*./MA TOTALWAR.A
803S-BSiN (TONS/YR) (TONS/Ti) NA.TURAL 0 T/Yst) (TONS/Y)

179 19,074.2 26.2 43,758 9,807.3 28,908 72,666 1,942 14.88 37.42

ISO .0 .0 3,999 200.3 200 4,199 362 .55 11.60

181 .0 1.4 8,613 2,989.3 2,991 11,604 802 3.39 13.16

182 .0 .7 4,505 416.1 417 4,922 383 1.09 12.85

183 .5 2.4 3,430 414.8 418 3,848 557 .75 6.91

184 I.'0 3.4 33,306 2,136.9 2,142 35,448 1,661 1.29 22.34

185 .0 .1 11,748 469.2 469 12,217 345 1.36 35.41

186A .0 .0 4,937 113.7 114 5,051 125 .91 40.41

1868 .0 .7 9,461 212.6 213 2,694 270 .79 35.90

187 .2 7.7 6,885 945.2 953 7,838 954 1.00 8.52

194 .0 .0 1,278 53.7 54 1,332 76 .72 17.76

196 .0 .0 3,224 253.3 253 3,477 413 .6i 8.41

19 .1 .1 662 137.4 138 800 113 1.23 7.08

199 .0 .1 76 50.3 50 126 12 4.20 10.53

200 .3 .1 347 123.2 124 471 52 2.38 9.05

201 .0 .2 1,29 635.7 636 1,932 287 .43 6.73

202 3.9 3.6 2,772 441.8 449 3,221 418 1.07 7.71

203 387.3 4.2 2,068 2,664.2 3,056 5,124 334 9.15 15.34

204 2.3 .6 30,451 968.3 971 31,422 364 2.67 86.3?

205 4.4 2.2 166,581 2,603.8 2,610 169,919 979 2.67 172.82

206 .0 .0 25,037 70.4 70 25,107 234 .31 107.30

207 4.3 3.2 13,898 1,969.2 1,977 15,874 1,607 1.23 9.88

208 .0 .1 71,851 460.4 460 72,311 508 .91 142.35

209 2.9 5.1 22,499 969.1 977 123,476 768 1.27 160.78

210 .0 4.4 115,445 137.4 142 115,587 657 .22 175.93

216 .0 22.7 31,354 360.9 384 31,738" 156 2.46 203.45

217 .0 .0 15,337 .0 1 15,337 80 .00 191.71

218 .8 16.5 61,180 5,092.4 5,110 66,290 318 16.07 208.46

219 .1 1.2 15,089 361.6 363 15,452 91 3.99 169.80

220 6.0 14.9 42,450 1,188.3 1,209 43,659 252 4.80 173.25

221 .0 .0 20,019 101.1 101 20,120 192 .53 104.79

222 3.4 17.8 146,105 952.3 973 147,078 907 1.07 162.16

*Does not include Natural Fuitive Dust Sources.
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The particulate emission data from Nevada is unique in that it is delineated by
hydrographic sub-basin. This is ideal for purposes of impat assessment on a valley-
to-valley basis because each sub-basin essentially encompasses one (sometimes two)
valley regions. Assessment of a community or specific area within a valley would
generally be based on the assumption of homogeneous conditions throughout a given
valley, particularly for long-term type effects. Unfortunately, though, this level of
data is not available for the M-X study region of Utah, where the analysis on a
valley-to-valley basis would also be the most informative. Instead, we have
available from Utah a 1976 emissions inventory which gives source category
emissions by county. (See Table 2.1.1-5). Included as source categories are highway
vehicles, off-highway vehicles, and other transportation (mobile sources); process
industries, solid waste burning, space heating, and electric power generation
(stationary sources), and dirt roads and forest fires (fugitive dust sources). Three
categories of important fugitive dust sources which were found in the Nevada data
are missing from the Utah data: construction activity, dust from agricultural
activity, and natural windblown sources. It may be that construction and
agricultural dust emissions within Utah are insignificant in relation to other
emissions. These two activities need to be examined in order to determine if their
emissions are a significant effect. The third category, windblown sources, has
already been determined to be a major source in Nevada (see Table 2.1.1-4).

Visual assessment of background particulate levels may be made on a
comparative basis between states from information contained in the 1977 National
Air Quality, Monitoring and Emissions Trends Report. Data from this report are
presented as TSP emission density maps for the Nevada/Utah area (see Figure 2.1.1-
2). Note that the highest background particulate leel to be found in the
deployment areas of the states is less than 10 tons/mi . These levels do not,
however, include particulate emissions from fugitive dust sources for either state.

Air Quality Levels

State and National Ambient Air Quality Standards (NAAQS) for particulates
applicable in Nevada and Utah are shown in Table 2.1.1-6. Primary and secondary
standards are the air quality levels necessary to protect the public's health and
welfare respectively. The particulate standards are defined as Total Suspended
Particulate (TSP) concentrations averaged for a 24-hour and annual period. States
may implement standards that are more strict than the NAAQS. Nevada adopted a
more strict primary TSP 24-hour standard that is equal to the National secondary
24-hour standard. Utah has not adopted other standards so only the NAAQS apply in
Utah.

Areas that have attained the NAAQS are classified as attainment areas.
Proposed sources in attainment areas must comply with Prevention of Significant
Deterioration (PSD) regulations. Under PSD regulations, attainment areas are
categorized as Class 1, II, or III areas. TSP levels in Class I, 11, and III areas are
allowed to be degraded only by a specified increment. (see Table 1-1).

Mandatory Class I areas and those proposed for redesignation from Class II to
Class I status, are shown in Figure 2.1.1-3. All other areas in attainment are
designated Class II.

Areas that have air pollutant concentrations exceeding the NAAQS are
classified as nonattainment areas for specific pollutants. An area can be designated
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Table 2.1.1-5. Utah particulate emission inventory by county.

(page 1 of 2).

STATIONARY MOBILE FUGITIVE

REGION/COUNTY SOURCES SOURCES DUST TOTAL

(TONS/YR) (TONS/YR) SOURCES (TONS/YR)
(TONS/YR)

AQCR 14
FOUR CORNERS

Emery 1,012 108 1,666 2,786

Garfield 323 501 1,773 2,597

Grand 646 ill 1,720 2,477

Iron 566 196 3,038 3,800

Kane 67 49 1,138 1,254

San Juan 303 64 4,239 4,606

Washington 164 103 1,749 2,016

Wayne 247 14 1,799 2,060

AQCR 220

WASATCH FRONT

Davis 570 625 394 1,589

Salt Lake 15,996 2,059 366 18,421

Tooele 4,994 230 2,310 7,534

Utah 8,088 630 1,672 10,390

Weber 2,074 616 284 2,974

AQCR 219
INTRA STATE

Beaver 139 75 1,874 2,088

Box Elder 485 333 2,900 3,718

Cache 229 169 1,533 1,931

Carbon 3,728 104 1,034 4,866

Daggett 25 10 485 520

Duchesne 282 89 1,682 2,053

Juab 493 115 2,402 3,010

Millard 310 131 4,100 4,541

1125
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Table 2.1.1-5. Utah particulate emission inventory by county.
(page 2 of 2).

STATIONARY MOBILE FUGITIVE

REGION/COUNTY SOURCES SOURCES DUST TOTAL

(TOIS/Y TONS/YR) SOURCES (TONS/Y-,
(TONS/YR)

AQCR 219
INTRA STATE
(continued)

Morgan 169 59 169 397

Piute 109 20 690 81£

Rich 68 14 1,001 1,08'

Sanpete 919 89 1,200 2,208

Sevier 1,131 127 1,263 2,521

Suamit 329 150 308 78?*

Uintah 430 71 1,385 1,886

Wasatch 61 85 720 866

Li

Source: State of Utah Emissions Inventory, 1976.
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Table 2.1.1-6. Summary of national ambient air quality standards

(NAAQS) and Nevada/Utah ambient air quality standards

for total suspended particulates (TSP) and lead (Pb).

NEVADA

PLTASAVERAGING 
STANDARDS

POLLUTANT TM
TIME

PRIMARY SECONDARY PRIMARY

Total Suspended Annual 75 g/m3  60 pg/m32 75 ug/m 3

Particulate Matter (Geometric
Mean) 3 3
24-hour3  260 ug/m 150 ug/m 150 ig/m

Lead Quarterly 1.5 ug/m 3  Same as Same as
(Arithmetic primary NAAQS

Mean) standard

728-1

All Utah standards 
are equivalent to NAAQS.

2Secondary annual TSP standard (60 pg/m 3) is a guide for assessing
State Implementation Plans.
3Not to be exceeded more than once per year.
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as attainment for one pollutant and nonattainment for another pollutant. New
emission sources in nonattainment areas are required to comply with certain
regulations designed to improve air quality in the area, such as obtaining emission
offsets from existing emission sources. Nevada's nonattainment areas are desig-
nated by hydrographic basin, urban, or industrial area. Utah's nonattainment areas
are designated by county, urban, or industrial area. TSP nonattainment areas in
Nevada are Gabbs Valley, Lower Reese Valley, Winnemucca Segment Basin, Clovers
Area, San Emido Desert, Fernley Area, Reno, Mason Valley, and Las Vegas Valley.
TSP nonattainment areas in Utah are Weber County, Davis County, Salt Lake
County, and Utah County. These are shown in Figure 2.1.1-3.

Annual and second highest 24-hour TSP levels in 1977 are given in Figure
2.1.1-4.

Background TSP levels are measured at several sites in the deployment area.
These monitors are located in rural or remote areas and are not affected by
anthropogenic TSP emission sources. A background monitor at Tonopah and Lehman
Caves, Nevada, show TSP levels far below the annual or 24-hour NAAQS. Similar
background levels can be assumed to occur in valleys of the deployment area
without anthropogenic TSP emission sources.

TSP Seasonal Variation

Annual and quarterly TSP mean values for Lehman Caves, Nevada, are given in
Table 2.1.1-7. Lehman Caves is considered a background monitor by the Nevada
Department of Environmental Protection. Little annual variation has occurred
during the four-year monitoring period (1974-1977). TSP quarterly variation does
occur. Highest particulate levels occur during the drier summer months (July to
September). Lowest particulate levels occur during the wetter winter and spring
months (January to March). Other sites show maximum dust frequencies in March
and April, see Table 2.1.1-3.

Baseline Gaseous Pollutants

Sources (Emissions)

Baseline gaseous pollutant levels are difficult to establish for each of the
deployment areas within the states of Nevada and Utah. Although necessary to
accurately assess the degree of emission impact created by the construction and
deployment of the M-X system, few measurements exist.

The Utah gaseous pollutant em;jion data which are available are values of
SO , CO, HC and NO on a county-by-county basis from the state of Utah. The
daA is compiled in the 1978 "Summary of Air Pollution Source Emission
Calculations from Utah," which was prepared using 1976 data (see Tables 2.1.1-8
through 2.1. 1-11). The source categories listed in the tables are:

o mobile sources - which include highway vehicles, off-highway vehicles,
and other transportation

o stationary sources - which include process industries, solid waste

burning, space heating, and electric power generation

o natural sources - which include forest fires

2-16
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Table 2.1.1-7. Annual and quarterly total suspended particulate
levels at Lehman Caves, Nevada, 1974-1977.

FIRST SECOND THIRD FOURTH
QUARTER QUARTER QUARTER QUARTER

YEAR ANNUAL

JANUARY- APRIL- JULY- OCTOBER-
MARCH JUNE SEPTEMBER DECEMBER

1974 6.3 3.9* 9.3 10.3 2.8

1975 8.4 4.4 11.2 12.6 8.8

1976 8.4 3.4 10.3 13.1 13.1*

1977 8.2 5.6 8.6 11.5 7.1

4-Year 7.8 4.3 9.9 11.9 8.0Average

729-1

* 50 percent or less of sampling days recorded.
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Table 2.1.1-8. Utah SO, emission inventory by county. (page 1 of 2)

STATIONARY MOBILE NATURAL TOTAL
REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14
FOUR CORNERS

Emery 7,992 122 0 8,115

Garfield 97 35 0 132

Grand 94 122 0 216

Iron 801 173 0 974

Kane 38 34 0 72

San Juan 88 49 0 137

Washington 150 76 0 226

Wayne 48 10 0 58

AQOR 220

WASATfCH FRONT

Davis 4,944 301 0 5,245

Salt Lake 18,610 1,505 0 20,115

Tooele 997 228 0 1,225

Utah 8,845 490 0 9,335

Weber 853 547 0 1,400

AQCR 219
INTRA STATE

Beaver 71 87 0 158

Box Elder 782 295 0 1,077

Cache 628 1.57 0 785

Carbon 11,608 129 0 11,737

Daggett 16 8 0 24

Duchesne 137 67 0 204

Juab 153 119 0 272

Millard 162 132 0 294

1139
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Table 2.1.1-8. Utah SOX emission inventory by county. (page 2 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR) OS/)

AQCR 219
INTRA STATE
(continued)

Morgan 1,200 78 0 1,278

Piute 38 14 0 52

Rich 32 11 0 43

Sanpete 342 107 0 449

Sevier 465 148 0 613

Summit 171 114 0 285

Uintah 187 55 0 242

Wasatch 56 66 0 122

1139
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Table 2.1.1-9. Utah NOx emission inventory by county. (page 1 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14
FOUR CORNERS

Emery 7,370 1,270 11 8,651

Garfield 75 475 11 561

Grand 42 1,296 81 1,419

Iron 98 1,718 20 1,836

Kane 18 502 26 546

San Juan 105 661 65 831

Washington 79 1,072 12 1,163

Wayne 26 139 2 167

AQCR 220

WASATCH FRONT

Davis 2,030 6,437 9 8,476

Salt Lake 19,977 18,097 5 38,079

Tooele 1,308 2,579 48 3,935

Utah 13,169 5,407 11 18,587

Weber 486 5,510 9 6,005

AQCR 219
INTRA STATE

Beaver 24 873 46 943

Box Elder 395 3,348 51 3,794

Cache 159 1,812 6 1,977

Carbon 10,522 1,250 48 11,820

Daggett 17 116 3 136

Duchesne 124 886 6 1,016

Juab 87 1,284 56 1,427

Millard 61 1,467 60 1,588

1140
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Table 2.1.1-9. Utah NOx emission inventory by county. (page 2 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES TOTAL

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219
INTRA STATE
(continued)

Morgan 904 660 1 1,565

Piute 9 209 3 221

Rich 11 161 3 175

Sanpete 77 1,117 19 1,213

Sevier 296 1,461 7 1,764

Summit 252 1,586 22 1,860

Uintah 56 756 48 860

Wasatch 43 925 12 980

1140
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Table 2.1.1-10. Utah HC emission inventory by county. (page 1 of 2)

STATIONARY MOBILE NATURAL

REGION/COUNTY SOURCES SOURCES SOURCES
(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14
FOUR CORNERS

Emery 250 2,006 65 2,321

Garfield 57 656 64 777

Grand 57 1,362 488 1,907

Iron 126 1,976 121 2,223

Kane 38 722 154 914

San Juan 276 1,004 391 1,671

Washington 102 1,586 70 1,758

Wayne 166 220 12 398

AQCR 220

WASATCH FRONT

Davis 914 8,124 54 9,092

Salt Lake 5,009 31,817 28 36,854

Tooele 168 2,901 290 3,359

Utah 6,146 7,101 65 13,312

Weber 64 7,251 57 7,372

AQCR 219
INTRA STATE

Beaver 46 865 275 1,186

Box Elder 156 4,044 304 4,504

Cache 110 2,446 36 2,592

Carbon 458 1 1,252 286 1,996

Daggett 6 157 18 181

Duchesne 106 1,862 38 2,006

Juab 82 1,420 339 1,841
Millard 1,670 _ 85 359 2,114

1141
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Table 2.1.1-10. Utah HC emission inventory by county. (page 2 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219
INTRA STATE
(continued

Morgan 37 596 9 642

Piute 22 286 16 324

Rich 16 231 18 265

Sanpete 196 1,039 112 1,347

Sevier 206 1,531 39 1,776

Summit 700 1,800 131 2,631

Uintah 160 1,094 287 1,541

Wasatch 13 1,271 70 1,354

1141
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Table 2.1.1-11. Utah CO emission inventory by county. (page 1 of 2)

STATIONARY MOBILE NATURAL
REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 14
FOUR CORNERS

Emery 829 6,540 379 7,748

Garfield 2,698 3,459 371 6,528

Grand 177 7,003 2,845 10,025

Iron 554 10,511 704 11,769

Kane 124 3,832 896 4,852

San Juan 1,349 5,007 2,283 8,639

Washington 338 8,710 410 9,458

Wayne 533 1,084 71 1,688

AQCR 220
WASATCH FRONT

Davis 2,912 44,772 315 47,999

Salt Lake 17,101 187,761 165 205,027

Tooele 537 15,399 1,691 17,627

Utah 10,979 31,20) 378 42,557

Weber 423 44,100 330 44,853

AQCR 219

INTRA STATE

Beaver 174 4,362 1,603 6,139

Box Elder 523 21,246 1,771 23,540

Cache 478 13,270 213 13,961

Carbon 2,244 6,408 1,669 10,321

Daggett 23 843 105 971

Duchesne 328 6,489 220 7,037

Juab 338 7,390 1,975 9,703

Millard 338 8,617 2,094 11,049

1142
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Table 2.1.1-11. Utah CO emission inventory by county. (page 2 of 2)

STATIONARY MOBILE NATURAL

REGION/COUNTY SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 219

INTRA STATE
(continued)

Morgan 144 2,957 50 3,151

Piute 115 1,585 91 1,791

Rich 68 1,264 106 1,438

Sanpete 853 5,313 651 6,817

Sevier 872 7,693 228 8,793

Summit 827 1,356 766 2,949

Uintah 611 5,576 1,674 7,861

Wasatch 52 6,881 410 7,343

1142
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Comparison of SO emissions for the four counties potentially affected by the
M-X system (Iron, Beakr, Juab, and Millard) and other counties in Utah demon-
strates that both stationary and mobile emission sources are relatively low. Only
Iron County with Cedar City SO pollution, which has recently been corrected, had
substantial SO emissions in 197A. NO , CO, and HC emissions are primarily from
mobile sourcesXin the four counties witA the exception of HC emissions in Millard
County, which are primarily from stationary sources.

Gaseous pollutant emission data from the state of Nevada in the form of a
point-source emission inventory performed on a sub-basin basis is presently being
prepared.

As a preliminary evaluation of gaseous pollutant baseline levels in Nevada,
data from the 1975 NEDS Report have been used to create Tables 2.1.1-12 through
2.1.1-15 for SO X, NO , HC, and CO in Nevada. Only AQCR No. 147 in Nevada has
been included in the thbles since it contains the counties within the M-X deployment
areas. Source categories have been grouped as stationary, mobile or natural to
correspond with Tables 2.1.1-8 through 2.1.1-11.

Figures 2.1.1-5 through 2.1.1-8 are presented for the Nevada/Utah area as a
visual assessment of the background gaseous particulate levels of SO , NO , HC,
and CO, respectively. Data for these figures was obtained from the 6'77 National
Air Quality, Monitoring, and Emissions Trends Report.

Levels

Gaseous pollutants with established NAAQS are photochemical oxidants
(ozone) (0 ), sulfur dioxide (SOy), non-methane hydrocarbons (NMHC), and carbon
monoxide ECO) and nitrogen dioxide (NO 2 ). Gaseous pollutants standards are shown
in Table 2.1.1-16.

Nevada and Utah nonattainment areas for gaseous pollutants are shown in
Figure 2.1.1-3. Gaseous pollutant nonattainment areas near to or within the
Nevada/Utah deployment area are the following: Tooele County, Weber County,
Davis County, Salt Lake County, Utah County, Ogden, Salt Lake City, and Provo in
Utah; Steptoe Valley, Reno, Lake Tahoe Basin, and Las Vegas Valley in Nevada.

The Steptoe Valley SO nonattainment status is due to a single emission
source, a copper smelter at VcGill. The Las Vegas Valley nonattainment status for
CO and 03 is due to a combination of mobile and stationary sources. The SO
nonattainment status in Cedar City was caused by the burning of high-sulfur fuel oil
at a boiler at the Southern Utah College. High-sulfur oil is no longer burned at the
college and ambient air quality violations are no longer recorded.

Figure 2.1.1-9 locates 1977 gaseous pollutant levels as measured in Nevada and
Utah. Annual nitrogen dioxide levels measure from less than 10 percent to about 50
percent of the national air quality annual standard. Lowest NO levels are
measured in the southwestern Utah area. The eight-hour CO standard-is exceeded
at all locations measuring CO, except for Magna, Utah. The annual SO2 standard
was exceeded at Magna, Utah. However, this site measured less than four full
quarters of data during 1977. The three-hour standard was violated at Cedar City,
Utah and was nearly exceeded at Tooele, Utah. Twenty-four-hour standard
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Table 2.1.1-12. Nevada SO, emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 273,650 776 0 274,426

AREA 264 776 0 1,040

POINT 273,386 273,386

3370

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

* Point source designation not applicable to this category

Table 2.1.1-13. Nevada NOx emission inventory by AQCR*.

xi

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 1,180 11,159 302 12,641

AREA 264 11,159 302 11,725

POINT 916 *** 916

3371

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

*** Point sources designation not applicable to this category
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Table 2.1.1-14. Nevada HC emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES**

(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 1,534 12,329 1,810 15,673

AREA 220 12,329 1,810 14,359

POINT 1,314 1,314

3372

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

• Point sources designation not applicable to this category

Table 2.1.1-15. Nevada CO emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES" (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 147

TOTAL 727 68,611 10,558 79,896

AREA 616 68,611 10,558 79,785

POINT ill *** *** Ill

3373

* Data from 1975 National Emission Data System (NEDS) Report

•* Forest Fires are only emitters applicable to this category

• Point sources designation not applicable to this category
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Table 2.1.1-16. Summary of national ambient air quality standards (NAAQS)
and Nevada and Utah* ambient air quality standards for
gaseous pollutants.

NEVADA
AVERAGING NAAQS & UTAH STANDARDS STANDARDS

POLLUTANT TINE

PRIMARY SECONDARY PRIMARY

Carbon 8-hour a 10 mg/m 3  Same as Same as
Monoxide (9 ppm) primary NAAQS

standards
1-hour 40 mg/m 3  Same as

(35 ppm) NAAQS

Carbon 8-hour 10 mg/m 3  6.67 mq/m 3

Monoxide (9 ppm) (6.0 ppm)
above 5,000
feet MSL 1-hour 40 mg/m 3  Same as

(35 ppm) NAAQS

Ozone 1-hourb 235 Wg/m 3  Same as Same as
(0.12 ppm) primary NAAQS

standard

Ozone (lake 1-hour n/a 195 ug/m 3

Tahoe Basin)

Nitrogen Annual 100 Vg/m 3  Same as Same as
(Arithmetic (0.05 ppm) primary NAAQS
Mean) standard

Hydrocarbons 3-hour 160 jig/m 3  Same as Same as
(corrected (6-9 a.m.) (0.24 ppm) primary NAAQS
for methane) standard

Sulfur Annual 80 jig/m 3  Same as Same as
Dioxide (Arithmetic (0.03 ppm) primary NAAQS

Mean) standard

24-houra  365 jg/m 3  Same as
(0.14 ppm) NAAQS

3-hour none 1,300 pg/m 3  1,300 pg/m 3

(0.5 ppm) (0.5 ppm)

725

*All Utah standards are equivalent to NAAQS.

aNot to be exceeded more than once per year.
bThe ozone standard is attained when the expected number of days per

calendar year with a maximum hourly average concentration above the
standard is equal to or less than one.
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violations were recorded at Cedar City, Tooele, anid Kearns, Utah. SO5 measure-
ments in the Steptoe Valley may have exceeded SO standards durin 1977, as
indicated by its nonattainment status. Ozone excess~s in 1977 were recorded in)

,Reno and Las Vegas, Nevada, and Bountiful, Utah.

Visibility

An increasingly important air quality concern in the western United States
where scenic topographic features and excellent visual range produce numerous
exceptional vistas, is the issue of visibility impairment. Public interest in the west
in the visibility issue has grown in recent years leading to the initiation of various
monitoring and modeling studies. Concern over possible decreases in visibility is
also reflected in the Clean Air Act Amendments of 1977 which contain provisions
for the protection of visibility in federally-mandated Prevention of Significant
Deterioration (PSD) Class I areas. In addition, some states have promulgated
standards designed to maintain good visibility.

Visibility and visibility impairment can be defined in several ways. The most
common index of visibility is visual range, which is defined as the farthest distance
from which one can see a large black object against the horizon sky. However, the
ability to discern colors and the color contrast of objects such as distant mountains,
clouds, and the sky is also an important visual index. Impairment of visibility can be
defined as a reduction of visible range or atmospheric discoloration. Visibility
impairment produced by man's activities is generally defined as one of three types:
(1) widespread regional haze which reduces visibility in every direction from an
observer, (2) plumes of gaseous and particulate emissions that obscure the sky,
horizon, or terrain near large pollutant sources (plumne blight), and (3) layers of
discoloration appearing above the surrounding terrain. EPA has defined anthropo-
genic visibility impairment as any humanly perceptible change in visual range,
contrast, atmospheric color, or other convenient visibility measure fromn that Which
would have existed under natural conditions.

The most commonly measured or observed visibility index is visual range,
which is routinely tabulated at many airports. A map of mediumn annual visual range
appears in Figure 2.1.1-10. The map is based on a limited number of data points, but
is sufficient to show the generally high visual range of greater than 70 mi (110 kin)
that occurs in Nevada and Utah.

Despite the fact that visibility is still quite good in the west and southwest
United States relative to the rest of the country, visibility has been deter iorating.
Comparison of visibility data in the southwest for the 1950's to data for the 1970's
shows substantial decreases for both urban and nonurban locations (reference). At
Ely, Nevada, the visual range decreased 42 percent during the period 1954 to 197]1
(Figure 2.1.1-11). Decreases have even been experienced in extremely remote
areas. It has been suggested that the reason for this general region-wide decrease is
the increasing regional levels in the atmosphere of secondary aerosols such as
sulfates and nitrates.

In Section I69A(a) of the Clean Air Act (as amended in 1977) Congress
established as a national goal "the prevention of any future and remnedying of any
existing impairment of visibility in mandatory Class I federal areas, which impair-
ment results from man-made air pollution." The Act required that EPA promulgate
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a list, ,ornpiled by the Department of Interior and other federal Land Managers, of
mndatory Class I federal areas in which visibility is an important value. This list
was promulgated in 1979 and contained 156 of the 158 Class I areas. EPA is also
mandated to promulgate regulations which provide guidelines to the states on
appropriate techniques for implementing the national visibility goal and to require
that states incorporate into their State Implementation Plan (SIP's) Measures needed
to make reasonable progress towards this goal. The guidelines must require existing
major stationary sources that impair visibility to install the best available retrofit
technology (BAER) and that SIP's include a long-term strategy towards meeting
visibility goals.

As of this date. EPA has not formally proposed visibility regulations. It is
apparent that considerable interpretation of the definition of visibility impairment
may be necessary before a standard is promulgated. The location as well as spatial
and temporal extent of visibility impairment must be defined. Sources outside of
Class I areas may impair visibility both in and from the Class I areas.

It is expected that the federal land managers will have much input towards
defining visibility regulations in their areas. Public opinion may play an important
role also. It is likely that the regulations will vary from region to region, state to
state, and even from Class I area to Class I area. Initial attention is expected to be
focused on the problem of plume blight because it is the most easily recognized
visibility problem in terms of impact and source. The problem of regional visibility
impairment is one that will be addressed, but probably not uintil r,)easures have been
taken to deal with plume blight.

The federal Land Managers have defined the status of visibility impairment in
the Class I areas as well as the potential sources of this impairment. The status of
regions corresponding to the Nevada/Utah siting region is summarized in Table
2.1.1-17. Visibility problems in the Nevada/Utah region appear to be more related
to visible plumes and plume discoloration than to regional haze.

At tiis date Nevada is the only state in the two M-X basing regions that has an
ambient visibility standard. The standard is exceeded \vhere rollutant concentrations
redu-e the prevailing visibility to less than 30 mi whet, the humidity is less than 70
percent. Prevailing visibility is defined as the greatest visibility which is attained
or surpassed around at least half of the horizon circles, but not necessarily in
continuous sectors. Both Nevada and Utah have some form of visible emission
standard. These regulations generally apply only to smoke or combustion-related
stationary sources.

Visibility impairment by atmospheric pollutants consists of scattering and
absorption of visible light by both gases and particulates. The Major contributions
to reduced visibility result from absorption by nitrogen dioxide gas arid scattering
and absorption by particles in the atmosphere. The absorption of light per particle
volume is only weakly dependent on particle size. However, scattering of light per
particle volume is most efficient among small particles between 0.1 urm and 1.0 urn
whir h peak at around 0.5 urn. Thus, it is fine particles resulting from direct or
primnirv emissions from combustion sources as well as secondary particles resulting
frir acnicspheric trans format ion of reactive gases that contribute most to atmno-
q-,1wrif \viibility inipairment.
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TEXAS/NEW MEXICO (2.1.2)

The Texas/New Mexico basing area is located on the plateau are. ,l eltr
New Mexico and the Texas Panhandle often referred to as the High lins regior.
This region is semiarid in nature - transitional between desert to the west and hurrid
climates to the east and south. It is essentially a level region with to terrJal
features affecting wind flow across the plateau. Wind speeds can be extrmnely hig!i
at times. Precipitation is relatively low on the average but cart be (:vttentely

variable from year to year. The precipitation peak occurs during s nir rn - r s
when the primary source of rain is thunderstorms.

Temperature

Normal maximum temperatures are 50 to 60 degrees F in lanmary and 90 to
100 degrees F in July. Normal minimum temperatures are 20 to- 30 degrees I in
January and 60 to 70 degrees F in July. The daily temperatu~re range is rioi qjiite,-
great as in Nevada/Utah but still tends to fall in the range of 20 to 30 Fere-,. F
throughout the year.

Precipitation

Average annual precipitation levels for the Texas/Now Mexico regio!- are
displayed in Figure 2.1.2-1. Most areas in this region receive on the average
between 12 and 22 inches of precipitation annually. There is a pronounced -ast-', E st
gradient to the precipitation pattern with larger amounts falling in !I, east'-rn
section. This is a result of the closer proximity of this area to the rnisnre ic,,en
air transported north from the Gulf of Mexico. The major rrttoi of ft.
precipitation in the Texas/New Mexico region falls during the surmmer mooWths dnti_
frequent thunderstorms. More than 70 percent of the annual precpiiatio T of

Amarillo, Texas falls from May to September.

Wind Speeds and Mixing Heights

The dispersive ability of the atmosphere in the Texas/New Mexico bcsIPj ale,
is good. The seasonal and annual averaged morning and afteroori mixig hoightis
and wind speeds appear in Table 2.1.2-1. Afternoon mixing heights are large.
particularly during the spring through autumn seasons, and ,ind speed- ore 2~ 1.
Morning mixing heights are low in comparison. This is a result of n, it
radiation producing surface-based tempe; ature inversions on a frequent b Ti. -hese
inver, ions break up a few hours after sunrise as surface heating by t"he suI r 2uses

vertical mixing in the atmosphere. The prevailing surface %k.nc' dire- te; iII tht
Texas/New Mex.ico region is from the south to southwest.

Stability

Atmospheric stability varies seasonally and diurnal!y in the basing regio:n. 11h(
frequency of stability conditions is summarized in Table 2.1.2-2. Ii the Fexas/ixeC
Mexico region the atmospheric stability is generally neutral owirg.l. ', w oi _i,
speeds of the region producing a well-mixed atmosphere Voinstahle ,I '.i I n .;W
if,-requently, but occur more often in the summer due to tc higher ,, ,- ..
the stir [ace. Stable conditions occur slightly more frequently it f l
win-t, J-ha in the rest 'f the year.
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Table 2.1.2-1. Wind speeds and mixing heights
for stations in Texas/New Mexico.

STATION T4E WNT1ER SPRING SUMMER AUTUN A

U HT 'J WT U HT HT
Alb querque, NM. Morning 391 4.0 553 4.5 582 3.7 414 3.5 48 41

Afternoon 1464 5.8 3452 8.9 3941 6.0 2295 5.5 2 786

-%ar~11o, OX. Mocning 273 6.9 337 8.1 379 7.4 323 6.8 -28 .3
Afternoon 1171 8.5 2507 10.1 2520 7.4 1693 .6 97 b .4

7-31..nd, TX Morninq 290 5.7 429 7.5 606 7.2 419 6.D 43t6 .
Afternoon 1276 7.8 2449 9.0 2744 6.7 1887 6.7 2 e89 s.5

930

lixing heignt 4iven in meters.

21nd speeds are averaged through the mixed layer and are
n nits of meters per second.

Table 2.1.2-2. Average range of frequency of

stability conditions in the
Texas/New Mexico region.

PERCENT FREQUENCY OF STABILITY CONDITIONS

SEASON TEXAS/NEW MEXICO

STABLE NEUTRAL UNSTABLE

Winter 25-35 65-75 5-15

Spring 15-25 65-75 5-15

Summer 15-25 45-55 15-25

Autumn 25-35 55-65 5-15

Annual 15-25 55-65 5-15

831-1
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lue t,. inc desert or semiarid nature of most of the land in the basing region,
dust i-, occasionally blown into the atmosphere by wind. At times this natural
windblown dust can be of sufficient magnitude to restrict visibility. Table 2.1.2-3
-or,t,_is data on the frequency of dust observations for the basing region. The

Texas Pduhandle-eastern New Mexico area is the worst area in the entire United
States for windblown dust, experiencing the most frequent dust observations in
Miarch and April. This is primarily due to the fact that maximum wind speeds for
the year occur duiring these months. Additionally, the minimum rainfall occurs
during the winter and early spring which decreases soil moisture and correspondingly
increases the potential for soil erosion.

Baseline Particulates

Baseline particulate data for the state of New Mexico have been extracted
From a 197S area and point-source emission summary which gives source category
emIssionWs on a county-by-county basis (see Table 2.1.2-4). Included as source
C:ategories are: highway vehicles, off-highway vehicles, and other transportation
(!nobile sources); process industries, solid waste burning, space heating, and electric
power generation (stationary sources); dirt roads and forest fires (fugitive dust
sources). Three categories of as fugitive dust sources are missing from the New
Mexico datai. They are dust from construction activity, dust from agricultural
,:tivi-,,, an;d, natural windblown sources. These activities need to be considered in
greiter de-tail to determine if a value should be calculated and included as a
sigriiint effect.

Data froni the 1975 National Emissions Data System (NEDS) Report have been
tsed ior j first-step evaluation of baseline particulate levels in Texas candidate site
1 reas (see Table 2.1.2-5). AQCR No. 211 contains the counties which are within the
poseibl,' deployment areas. The source categories have been grouped as either
stz itioo'ary sources or mobile sources. A large gap exists here it that the NEDS
report does riot include categories that would be considered as fugitive dust sources.
pIaticildte totdls reported in an earlier point-source inventory for counties in Texas
are shorn in Table 2.1.2-6.

\ssessmuent of background particulate levels may be made from information
conLained in the 1977 National Air Quality, Monitoring and Emissions Trends Report.
lata frorn this report are presented as TSP emission density maps for the
Texi,/Ne\' Mexico deployment area in Figure 2.1.2-2. Note that the highest
backgioynd particulate leels to be found in the deployment areas are less than 10
tons/i i ) (3.5 tonnes/km ). These levels as mentioned do not include values of
particulate emission from fugitive dust sources.

Air Quaj. Levels

NNAQS and state standards for TSP and lead applicable in the Texas/New
Mexico area are shown in Table 2.1.2-7. In addition to the NAAQS, Texas has
implemented more strict short-term particulate standards that apply to a single
source or group of con1tiguously located sources. New Mexico has adopted the
stricter NAAQS secondary standard as their primary standard. No lead standard
other than the NAAQS has been adopted in New Mexico or Texas.
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Table 2.1.2-4. Baseline particulate emission levels in New Mexico.

FUGITIVE
STATI 3NARY MOBILE AREA OF DENSITY

:J''p TDTAL
REICION.COUNTY SOURCES SOURCES COUNTf TOTAL/AiA

TONS YR TONS/YR SOURMES TONS/Yp TONS/YR/Ml
TONSfYR

AQCR 155

Pecos-Pe rinan

BaLn Intrastate

'have 3,080 378 0 3,45d k., 984 . S

Curry )32 578 0 , 1,4O3 2.28

De Baca 346 42 288 2,236 3.16

Eddy 1i,63 277 5 18, -21 4,167 4.54

Lea 1,928 345 2 2,"75 4,3'92 C.52

Quay :,898 185 3 2,86 2,875 j .73

Roosevelt 61 129 9 2,454 . 8

ACR 157

Cprer Rio ;rande

Valley Inlrastate

Taos -35 128 10 8., 3 2,25b 4.38

ACQR 153

Las Uruces-

Alamogordo

interstate

LinccCn _d 105 22 is5 4,858 '.14

Otero 4,356 35 3t .,34i 6,638 3.80

ACQR 154

Northeastern I

Plains Interstato

-olfax 10,355 126 2,7498 31,764 2.9

-uadalure 74 151 7 -112 2,98 2. 8

Harding 25 15 45 2,134 C .2

Mora ill 46 10 167 1,940 0.09

San Miguiel 227 157 21 405 4,741 0.09

Torrance 49 143 15 207 3,346 2.36

'"ni n 14 65 * 81 3,816 0.02

3300

Source: 1978 Area and Point Source Emission Summarv for State o)f New Mexico
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Table 2.1.2-5. Texas particulate emission inventory by AQCR.1

STATIONARY MOBILE FUGITIVE DUST TOTAL
AQCR SOURCES SOURCES SOURCES

(TONS/YR) (TONS/YR) (TONS/YR2  (TONS/YR)

AQCR 211

Total 46,213 5,710 0 51,923

Area 4,866 5,710 0 10,576

Point 41,347 _ 3 - 3 41,347

841
iData from 1975 National Emissions Data System (NEDS) Report.
2Forest fires are only emitters applicable to this category.
3point source designation not applicable to this category.
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Table 2.1.2-6. Baseline

particulate emission
rates in Texas.

PARTICULATE
(TONS/YR)

Bailey 1,648

Castro 2,161

Cochran 114

Dallam 710

Deaf Smith 1,729

Hale 2,031

Hartley 358

Hockley 988

Lamb 1,908

Lubbock 1,602

Moore 2,434

Oldham 1,296

Parmer 2,473

Potter 9,838

Randall 170

Sherman 626

Swisher 2,306

3305

Source: 1971 Point Source
Inventory for State

of Texas.
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Table 2.1.2-7. Summary of national ambient air quality standards
(NAAQS) and New Mexico and Texas ambient air
quality standards for total suspended
particulates and lead.

POLLUTANT AVERAGING NAAQS TEXAS EW MEXI'Y-
TIME STANDARDS zTANDARDSPPIMARY SECONDARY

Total Ssoended Annual 7 Same as
75 g/m 60 g/m- .1

Particulate Matter (Geometric Mean) NAA0 S

Total Suspended 24-hour
2  

260 Wg/m
5  

150 ua/m
7  

150 g/m& 15'2 0,M

Particulate Matter

Total Susended 1-hour
3  

__ 400 .g/m- None

Particulate Matter

Tital Suspended 3-hour
3  

-200 .om, None

Particulate Matter

Total Suspended 5-hour
3  

__ 100 a e
Particulate Matter

Quarterly 1.5 -gm3  Same as Same as
(Arithmetic Mean) NA.7S NAAqS

-Secondary annual NAAQS TSP standard (6o ug/m
3
) is a auide for assesslrn

state implementation plans.

-!:ot to be exceeded more than once per year.

Not to be exceeded any time by any single major stationary source

Dr roup of sources located on contiguous property.
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Nonattainment areas in the Texas and New Mexico deployment area are shown
in Figure 2.1.2-3. The area that is pertinent to the study of air quality effects in
the deployment area is shown by the inner border. TSP nonattainment areas in Lea
and Eddy Counties are the only nonattainment areas in the air quality study area.

Mandatory Class I areas and current Class 11 areas recommended for consider-
ation for redesignation to Class I status in the Texas/New Mexico study are also
given in Figure 2.1.2-3. Mandatory Class I areas in Texas and New Mexico include
Carlsbad Caverns, White Mountain wilderness area, Wheeler Peak wilderness area
and Pecos wilderness area.. These mandatory Class I areas have air quality
regulatory restrictions concerning air quality TSP increments that cannot be
exceeded (see Table 2.1.1-7). The Capulin Mountain National Monument has been
recommended for consideration for redesignation to Class I status. The remaining
area within the study area in attainTent of NAAQ is designated as Class 11. Class
11 increments for TSP are 19 ug /m and 37 ug/m for annual and 24-hour periods,
respectively.

TSP levels in the Texas High Plains air quality study area are shown in Figure
2.1.2-4. Annual and 24-hour average TSP levels are greater than 50 percent of the
primary NAAQS at all sites.

Baseline Gaseous Pollutants

Sources (Emissions)

Baseline gaseous pollutant levels for each of the deployment areas within the
states of Texas and New Mexico are necessary in order to accurately assess the
emission impact created by the construction and deployment of the M-X system.
The TExas/New Mexico region is open terrain over which pollutant dispersal may
cover large areas. Emission data on a county-by-county level is available.

Baseline data on gaseous pollutants for the State of New Mexico was extracted
from a 1978 area and point-source emissions summary which gives source category
emissions on a county-by-county basis (see Tables 2.1.2-8 through 2.1.2-11). The
so, irce categories listed in the tables are:

0 mobile sources - which include highway vehicles, off-highway vehicles,
and other transportation

o stationary sources - which include process industries, solid waste

burning, space heating, and electric power generation

o natural sources - which include forest fires

Gaseous pollutant baseline levels in Texas were obtained from the 1975 NEDS
Report and used to create Tables 2.1.2-12 through 2.1.2-15 for SO , NO , HC, and
CO. Only AQCR No. 211 has been included in the tables since it contains the
counties within the possible M-X deployment areas. Source categories have been
grouped as stationary, mobile, or natural sources to correspond with Tables 2.1.2-8
through 2.1.2-Il. Totals reported in the point-source inventory for counties in the
Texas deployment area are given in Table 2.1.2-16.
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Table 2.1.2-8. Baseline SO 2 erission levels in New Mexi'o.

STATIONARY MOBILE NATURAL A'UA I A.EA

:EI N,'COUNTY SOURCES SOURCES SOURCES TNY 11 Y - A .% EA'ONSY
TONS/YR TONS/YR TONS/YF M1"

AQCR 155

Peoos-Permian

Basin Intrastate

.haves 339 238 0 577 ,384.

'urr.' 301 263 0 564 ",4!3

De Baca 7 19 0 26 2,
3
5.

Eddy 27,106 201 0 27,307 4,16-

Lea 108,605 241 0 108,846 4,392

uay 23 88 0 11 2,575

Roosevelt 1,526 90 0 1,616 2,44.

ACQR 157

Upper Rio Grande

Valley Intrastate

Taos 72 90 162 ,.

ACQR 153

Las Cruces-

Alamooordo

Intrastate

Lincoln 16 54 0 70 4,658

Otero 189 28 0 51- 6, 3.

AQCR 54

Northeastern

Plains Interstate

.olfax 176 74 0 250 -,76: .

Guadalupe 15 54 0 69 9.

Harding 5 9 0 14 2,_34

Mora 54 27 0 81 1, 4('

San Miguel 53 103 0 156 4,741

Torrance 10 58 0 68 3,346

Union 14 36 0 53 ,16

13-1

Source: 1978 Area and Point Source Emission Summary for State of New Yxi-c.
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Table 2.1.2-9. Baseline NOx emission levels in New Mexico.

STATIONARY MOBILE NATURAL TOTAL AREA F DENSITY
REGION/COUNTY SOURCES SOURCES SOURCES COUNTY TOTAL/AREA

TONS/YR TONS/YR TONS/YR TONS/YR M12  TNS/Y /MI2

ACQR 155

Pecos-?Pe rTlan

Basin lr7trastate

Chaves 685 3,115 0 3,800 6,84 .62

Curry 249 2,748 0 2,997 1,403 2.14

De Baca 12 418 0 430 2,356 .18

Eddy 3,058 2,771 1 5,930 4,167 1.42

Lea 7,664 3,447 1 11,112 4,392 2.53

Quay 1,521 1,755 1 3,277 2,875 1.14

Roosevelt 204 1,310 1 1,515 2,454 .62

ACQR 157

Upper Rio Grande

V/alley Intrastate

Taos 1,046 1,327 2 2,375 2,256 i.05

ACQR 153

Las Cruces-

Alamogordo

interstate

Lincoln 157 1,003 5 1,165 4,858 .24

Otero 208 3,133 7 3,34C 6,638 .50

ACQR 154

Northeastern

Plains Interstate

Colfax 202 1,252 4 1,458 3,764 .39

Guadalupe 40 1,432 2 1,474 2,998 .49

Hardina 15 156 1 172 2,134 .08

Mora 136 474 1 611 1,940 .32

San Miguel 195 1,586 5 1,786 4,741 .38

Torran-e 35 1,340 4 1,379 3,346 .4i

Union 752 648 1 1,401 3,816 .37

3302

Source: 1978 Are and Point Source Emission Summary for State of New Mexico.
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Table 2.1.2-10. Baseline Co emission levels in New Mexico

STATIONARY MOBILE NATURAL AREA OF DENSITY -TOTAL
REGION/COUNTY SOURCES SOURCES SOURCES COUNTY TOTAL/AREATONS/YR TONS/YR TONS/YR TONS/YR MI

2  
TONS/YR/MI

2

AC R 155

Pecos-Permian

Basin Intrastate

Chaves 553 19,413 0 19,964 6,084 3.28

Curry 465 15,867 16,332 1,403 11.64

De Baca 42 2,651 0 2,693 2,356 1.14

Eddy 5,384 16,214 19 21,637 4,617 5.19

Lea 931 20,092 20 21,043 4,392 .79

2uay 140 11,285 27 11,452 2,87E 3.98

Roosevelt 194 7,079 47 7,320 2,454 2.98

ACQR 157

Upper Rio Grande

Valley Intrastate

Taos 1,694 6,385 64 8,163 2,256 3.62

ACQR 153

Las Craces-

Alamogordo

Interstate

Lincoln 117 6,327 181 6,625 4,858 1.36

Otero 2,291 16,043 246 19,380 6,638 2.92

ACQR 154

Northeastern

Plains Interstate

Colfax 1,186 7,318 140 8,644 3,764 2.30

Guadalupe 335 9,094 56 9,485 2,998 3.16

Harding 85 811 40 936 2,134 .44

Mora 116 2,300 26 2,442 1,940 1.26

San Miguel 1,334 9,224 176 10,734 4,741 2.26

Torrance 86 8,351 125 8,562 3,346 2.56

'nion 50 3,577 18 3,645 3,816 .96

3303

Source: 1978 Area and Point Source Emission Summary for State of New Mexico.
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Table 2.1.2-11. Baseline HC emission levels in New Mexico

STATIONARY MOBILE NATURAL AREA OF DENSITY -TOTAL
REGION/COUNTY SOURCES SOURCES SOURCES COUNTY TOTAL/AREA

TONS/YR TONS/YR TONS/YR TONS/YR MI
2  

TONS/YR/M,2

ACQR 115

Pecos-Permian

Basin Intrastate

Chaves 2,183 3,099 0 5,282 6,084 .87

Curry 878 3,016 0 3,894 1,403 2.78

De Baca 62 497 0 559 2,356 .24

Eddy 4,751 2,567 7 7,325 4&3167 1.76

Lea 16,288 3,188 3 19,479 4,392 4.44

quay 484 1,929 5 2,418 2,875 .84

Rcosevelt 704 1,214 7 1,925 2,454 .78

ACQR 157

Urper Rio Grande

Valley Intrastate

raos 1,096 1,112 14 2,222 2,256 .38

AC'R 153

Las Cruces-

Alamogordo

Interstate

Lincoln 1,083 1,071 31 2,185 4,858 .45

Otero 1,215 4,042 42 5,299 6,638 .80

ACQR 154

Northeastern

Plains Interstate

Colfax 39 1,253 24 1,676 3,764 .45

Guadalupe 205 1,675 10 1,890 2,998 .63

Harding 71 151 7 229 2,134 .11

Mora 112 468 3 583 1,940 .30

San Miguel 613 1,581 30 2,224 4,741 .47

Torrance 599 1,549 21 2,169 3,346 .65

Union 207 631 3 841 3,816 .22

3304

Source: 1978 Area and Point Source Emission Summary for State of New Mexico.
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Table 2.1.2-12. Texas SO x emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 71,624 3,304 0 74,928

AREA 4,603 3,304 0 7,907

POINT 67,021 * ** 67,021

3374

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

*** Point source designation not applicable to this category

Table 2.1.2-13. Texas NOx emission inventory by AQCR*.

STATIONARY MOBILE NATURAL
TOTAL

AQCR SOURCES SOURCES SOURCES** (TONS/YR)
(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 88,891 51,432 0 140,323

AREA 3,051 51,432 0 54,483

POINT 85,840 *** 85,840

3375

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this cateqory

* Point sources designation not applicable to this category
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Table 2.1.2-14. Texas HC emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TTAL
AQCR SOURCES SOURCES SOURCES** (TONS/YR)

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 96,710 55,326 0 156,036

AREA 1,570 55,326 0 56,896

POINT 95,140 95,140

3376

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

* Point sources designation not applicable to this category

Table 2.1.2-15. Texas CO emission inventory by AQCR*.

STATIONARY MOBILE NATURAL TOTAL

AQCR SOURCES SOURCES SOURCES** (TONS/YR

(TONS/YR) (TONS/YR) (TONS/YR)

AQCR 211

TOTAL 799,495 300,648 0 1,100,143

AREA 4,335 300,648 0 304,983

POINT 795,160 *** 795,160

3377

* Data from 1975 National Emission Data System (NEDS) Report

** Forest fires are only emitters applicable to this category

* Point sources designation not applicable to this category
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Table 2.1.2-16. Baseline gaseous emission levels in Texas.

COUNTY NOx SO2  HC CO
(TONS/YR) (TONS/YR) (TONS/YR) (TONS/YR)

Bailey - 9 27

Castro 691 - 1,316 1

Cochran 490 605 52 1

Dallam - - -

Deaf Smith 279 35 59 174

Hale 3,651 3,022 2,573 26

Hartley - - -

Hockley 4,538 2,581 475 3

Lamb 3,087 92 24 54

Lubbock 3,874 32 879 93

Moore 25,349 5,517 16,204 102,626

Oldham - - -

Parmer 51 - 5 35

Potter 7,997 57,968 8,556 20,554

Randall - - -

Sherman ....

Swisher 2 - 63

3306

Source: 1971 Point Source Inventory for State of Texas.
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Figures ? 1.2-5 through 2.1.2-8 are presented for the Texas/New Mexico area
to show the distribution of emissions levels of SO , NO , HC, and CO. Data for
these figures were obtained from information in th4 1977XlEPA National Air Quality,
Monitoring, and Emissions Trends Report.

Levels

National gaseous pollutant standards and state standards applicable in Texas
and New Mexico are given in Table 2.1.2-17. Texas has not adopted any standards
that are stricter than the NAAQS. New Mexico has gaseous pollutant standards that
are stricter than the NAAQS for carbon monoxide, ozone, and sulfur dioxide.

There are no nonattainment areas for gaseous pollutants in the study area.
(See Figure 2.1.2-3). The Class I areas in the study region were previously described
and are shown in Figure 2.1.2-3. The rest of the study area has Class 11 status. The
air pollutant increments for sulfur dioxide in Class I and Class II areas are given in
Table 1-1. Class I and 11 increments for other gaseous pollutants are expected to be
adopted by the EPA in the near future.

Figure 2.1.2-9 shows locations of gaseous pollutant levels measured in the New
Mexico and Texas High Plains study region. Annual SO values in the region are far
below the annual standard. NO values are approximately one-fourth of the annual
standard. CO levels at Roswell'New Mexico, the only CO monitor in the region, are
below the one- and eight-hour CO standards.

Point-Source Emissions

A description of the point-source inventory for counties in the Texas/New
Mexico study region follows. Counties are presented alphabetically within each
state with emissions for Texas described first.

Dallam County, Texas

There are four substantive point-sources of emissions, all particulates, in
Dallam County: Conlen Grain, Conlen, Texas; Kerrick Elevator Company, Kerrick,
Texas; Lind Mark Grain Company, Dalhart, Texas; and Texline Grain Company,
Texline, Texas.

Potential fugitive dust sources within the county are from dry and irrigated
cropland, and rangeland.

Sherman County, Texas

There are five substantive point-sources of emissions (particulates) in Sherman
County: Freeman Feed Lot, Texhoma, Texas; Sherman County Grain Co., Texhoma,
TX; Stratford Grain Co., Stratford, Texas; Texhoma Wheat Growers, Texhoma,
Texas; and Walter Lasley and Sons, Stratford, Texas. Potential fugitive dust sources
within the county are irrigated cropland and rangeland.
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Hartley County, Texas

There are four substantive point-sources of emissions (particulates) in Hartley
County: Daihart Consumers Fuel Association, Dalhart, Texas; Farmers Supply
Company, Hartley, Texas; Thompson Grain and Fertilizer, Texas; and XIT Feed-
yards, Dalhart, Texas.

Potential fugitive dust sources within the County are from irrigated cropland
and rangeland.

Moore County, Texas

There are 29 substantive point-sources of emissions in Moore County. These
are listed in Table 2.1.2-18.

Potter County, Texas

There are 19 substantive point-sources of emissions in Potter County (Table
2.1.2-19). Potential fugitive dust sources are dry cropland and rangeland about 40
mi east of the county.

Oldham County, Texas

There are five substantive point-sources of emissions (particulates) in Oldham
County: Adrian Wheat Growers, Adrian; American Grain and Cattle Co., Vega:
American Grain and Cattle Co., Wildorado; and Wildorado Producers Assn.,
Wildorado. Potential fugitive dust sources within the county are irrigated cropland
and rangeland.

Deaf Smith County, Texas

Table 2.1.2-20 lists the 15 substantive point-sources of emissions in Deaf
Smith County. Potential fugitive dust sources are irrigated cropland within the
county and rangeland.

Ra! dall County, Texas

There are four substantive point-sources of emissions (all particulates) in the
coui ty: Consumers Fuel Association, 6 mi. north of Happy, Texas; Consumers Fuel
Association, Canyon, Texas; Kind Elevator and Storage. Amarillo, Texas and
Western Beef Grain Co. Potential fugitive dust sources within the county are
irrigated cropland and rangeland.

Parmer County, Texas

There are 16 substantive point sources of emissions in Parmer County (Ted>
2.1.2-21).

Castro County, Texas

Potential fugitive dust sources within the county are irrigated cropland and
rangeland. Point sources are listed in Table 2.1.2-22.
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Table 2.1.2-18. Point sources of emissions in Moore County, Texas.

SOURCE LOCATION RELATIVE TO PROJECT POLLUTANT

Colorado Interstate Corp. Masterson, Texas, 25 mi SSE Particulates, SOx, NOx , NC, CO

Colorado Interstate Corp. Fritch, Texas, 35 mi SE Particulates, NO , HC, CO
x

Continental Carbon 6 mi NE Dumas, Texas, 8 mi E Particulates, SO , NO , HC, CO
x x

Continental Grain Co. 11 mi E of Sunray, Texas, 25 mi E Particulates

Continental Grain Co. Etter, Texas, 2 mi NE Particulates

Continental Grair Co. Sunray, Texas, 15 mi E Particulates

Diamond Shamrock Oil & Gas 10 mi NE Dumas, Texas, 15 mi E Particulates, SO , NO , HC, CO
x x

Dumas Co-op Elevator 15 mi ENE of Dumas, Texas, 25 mi E Particulates

Dumas Co-op Elevator Dumas, Texas, 8 mi SE Particulates

El Paso Natural Gas 4 mi SW Dumas, Texas, 6 mi SSE HC, NOX

Etter Feed and Grain Co. 12 mi N of Dumas, Texas, 10 mi E Particulates

Farmers Grain Co. Elevator 2 mi S of Etter, Texas, 2 mi E Particulates

Farmers Grain Co. Elevator 5 mi N of Dumas, Texas, 5 mi E Particulates

Kerr-McGee Corp. Cactus, Texas, 3 mi NE Particulates, NOX, HC, CO

Moore County Grain Handling Co. Dumas, Texas, 8 mi SE Particulates

Natural Gas Pipeline 15 mi E of Dumas, Texas, 22 mi ESE NO , HC
x

Hawthorn Natural Gas Co. Sunray, Texas, 12 mi ENE NOx, HC

Panhandle Eastern Pipeline 8 mi SSW of Sunray, Texas, 15 mi E NO , HC
x

Panhandle Eastern Pipeline 20 mi E of Dumas, Texas, 27 mi ESE SOx, NOx, HC

Phillips Petroleum Co. 20 mi E of Dumas, Texas, 27 mi ESE Particulates, SOx , NOX, HC, CO

Phillips Petroleum Co. Cactus, Texas, 3 mi NE Particulates, sox , NOx , HC, CO

Phillips Petroleum Co. 5 mi SW of Dumas, Texas, 7 mi SSE Particulates, Sox , NOx, HC, CO

Potash Company of America 6 mi NE of Dumas, Texas, 8 mi S Particulates, SO., NOx

Southwestern Public Service Co. Sunray, Texas, 12 mi ENE Particulates, SO0 , NO , NC, CO

Sunray Co-op Sunray, Texas, 12 mi ENE Particulates

Texas Sulfur Products 11 mi W of Stinnett, Texas, 40 mi SE SO
x

Texas Sulfur Products 5 mi SW of Dumas, Texas, 7 mi SSE Particulates, SO , HC
x

U.S. Bureau of Mines
Helium Operation Masterson, Texas, 25 mi SSE Particulates, SOx , NOx , HC

2411
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Table 2.1.2-22. Point sources of emissions in Castro County.

SOURCE LOCATION RELATIVE TO PROJECT POLWTANT

American Grain & Cattle Hart, Texas, 20 mi SE Particulates

American Grain a Sales Happy, Texas, 5 mi E Particulates

Bruegel & Sons Dimmitt, Texas, c2 mi Particulates

Castro County Grain Co. Dimmitt, Texas, (2 mi Particulates

Agri Industries Dimitt, Texas, c2 mi Particulates

Eastern Grain Inc. Hereford, Texas, 12 mi S Particulates

Farmers Grain Co. Hart, Texas, 20 mi SE Particulates

Flagg Grain Co. Dimmitt, Texas, 12 mi SW Particulates

Grain Handling Corp. Hart, Texas,22 mi SE Particulates

Roy Grain Co. Hart, Texas, 12 mi SE Particulates

W & C Grain Inc. Dimmitt, Texas, <2 mi Particulates

Western Amonia Corp. Di-Intt, Texas, <2 mi Particulates, NOx , HC, CO

2430

2-73



Swisher County, Texas

Substantive point-sources in Swisher County are listed in Table 2.1.2-23.

Bailey County, Texas

Potential fugitive dust sources within the county are dry cropland, irrigated
cropland and rangeland. Substantive point-sources in the county are shown in Table
2.1.2-24.

Lamb County, Texas

Potential fugitive dust sources within the County are dry cropland, irrigated
cropland and rangeland. Substantive emission point-sources are listed in Table
2.1.2-25.

Hale County, Texas

Substantive emission po,..- -sources are listed in Table 2.1.2-26.

Cochran County, Texas

There are three major point-sources of emissions in Cochran County: Beseda
and Son Elevator, Inc. (particulates), located at Lehman, Texas; Cities Service Oil
Co. (particulates, SO NO , HC, and CO), located at Lehman, Texas; and at
Cochran County Grain 6o. (p-rticulates), at Morton, Texas. Potential fugitive dust
sources within the county are from dry and irrigated cropland and rangeland.

Hockley County, Texas

The potential fugitive dust source within the county is from rangeland.
Substantive point-emission sources are listed in Table 2.1.2-27.

Lubbock County, Texas

Potential fugitive dust sources within the County are from dry and irrigated
cropland. Substantive emission point-sources are given in Table 2.1.2-28.

Quay County, New Mexico

The three major point-sources of emissions in Quay County are: Aroce Const.,
Tucumcari, New Mexico, (particulates); Tucumcari Municipal P&L, Tucumcari, New
Mexico, (particulates, SO , NO , CO, and HC); and New Mexico Highway Dept., Las
Vegas, New Mexico, withX(partIulates). The potential fugitive dust sources within
the county are from dry and irrigated cropland and rangeland.

Union County, New Mexico

The one substantive point-source of emissions in Union County is Municipal
Generating Station, 10 mi west of Clayton, New Mexico (particulates SOx, NOx, CO,
and HC). Potential fugitive dust sources within the county are: dry and irrigated
cropland, and rangeland.
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Table 2.1.2-23. Point sources of emissions in Swisher County, Texas.

SOURCE LCATION RELATIVE TO PRoJEC POLLUTAw

BFW Grain Co. Kress, Texas, 25 mi SE Particulates

Harmon-Toles Grain & seed Co. Happy, Texas, 5 mi E Particulates

Hipp, Inc. TuLl., Texas, 10 mi ESE Particulates

Houston Elevator 6 mi S of Tulia, Texas, 14 mi SE Particulates

Kress Farmers Elevator Kress, Texas, 25 mi SE Particulates

Lone Star Elevator Happy. Texas, 5 mi E Particulates

Prairie Grain Co. Tulle, Texas, 10 mi ESE Particulates

Roll-A-Cone Mfg. a Dist. 6 mi NE of Tuli&, Texas, 13 mi E Particulates, NOx, HC
xSwisher County Cattle Co. 9 mi NW of Tulla, Texas, 1 mi E Particulates

Taylor-Evans Seed Tulia, Texas, 10 mi ESE Particulates

Tulia Feedlot, Inc. 4 mi S of Tulia, Texas, 13 mi SE Particulates

Tulia Feedlot, Inc. 9 m SE of Tulia, Texas, 17 mi SE Particulates

Tulia Feedlot, Inc. Tulia, Texas, 10 mi ESE Particulates

Tulia Grain Terminal Tulia, Texas, 10 mi ESE Particulates

TullA Wheat Growers Tulla, Texas, 10 mi ESE Particulates

Tuli Wheat Growers 7 mi N of Tulia, Texas, 10 mi E Particulates

2415
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Table 2.1.2-24. Point sources of emissions in Bailey County.

SOURCE LOCATION RELATIVE TO PROJECT POLUTANT

Beck Gin Co. Muleshoe, Texas, 6 mi W Particulates

Farmers Co-op Elevator Muleshoe, Texas, 6 mLi W Particulates

Griffiths, Ray & Sons. Muleshoe, Texas, 6 mi W Particulates

King Grain Co. Muleshoe, Texas, 6 mi W Particulates

Paris Milling Co. Muleshoe, Texas, 6 mi W Particulates

Stegall Gin Goodland, Texas Particulates, CO, HC

Texas Sesame West Muleshoe, Texas, 6 mi W Particulates

2431
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Table 2.1.2-26. Point sources of emissions in Hale County, Texas.

SOURCE LOCATION RELATIVE TO PROJECT POLLUTANT

Amoco Production Co. Levelland, Texas, 14 mi SE Particulates, SOX, NO , HC

Big State Grain Co. Abernathy, Texas, 42 mi E Particulates

Blue Star Elevator & Storage Petersburg, Texas, 52 mi E Particulates

Conlee Seed Co. Plainview, Texas, 52 mi E Particulates

Cotton Center Grain Co. Cotton Center, Texas, 30 mi E Particulates

County Line Co-op Gin Abernathy, Texas, 42 mi E Particulates

East Mound Gin Plainview, Texas, 52 mi E Particulates

Farmers Gin of Edmonson Edmonson, Texas, 36 mi E Particulates

Hale Center Wheat Growers Hale Center, Texas, 40 mi E Particulates

Halfway Co-op Gin Plainview, Texas, 52 mi E Particulates, CO, HC

Harvest Queen Mill & Elevator Plainview, Texas, 52 mi E Particulates

Heard Elevator Petersburg, Texas, 52 mi E Particulates

Mayfield Co-op Gin Hale Center, Texas, 40 mi E Particulates

Midwest Plainview, Texas, 52 mi E Particulates

National Alfalfa Dehydrating Plainview, Texas, 52 mi E Particulates
and Milling Co.

Occidental Chemical Co. of Texas Plainview, Texas, 52 mi E Particulates, SOx, NOx, HC, CO

Paymaster Gin Plainview, Texas, 52 mi E Particulates, HC, CO

Petersburg Co-op Grain Co. Petersburg, Texas, S2 mi E Particulates

Plainsman Elevators Plainview, Texas, 52 mi E Particulates

Producers Grain Corp. Plain'iew, Texas, 52 mi E Particulates

Service Grain Co. Abernathy, Texas, 42 mi E Particulates

Southwestern Grain, Inc. Plainview, Texas, 52 mi E Particulates

United Farm Industries Plainview, Texas, 52 mi E Particulates

2424
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Table 2.1.2-28. Point sources of emiss-'..s in Lubbock County, Texas.

SOURCE LOCATION RELATIVE TO PROJECT POLLUTANT

Anderson Clayton Lubbock, Texas, 40 mi ESE Particulates, NO , HC
x

Cone Elevator of Lubbock Lubbock, Texas, 40 mi ESE Particulates

Economy Mills Lubbock, Texas, 40 mi ESE Particulates

Godbold, Inc. Lubbock, Texas Particulates

Goodpasture, Inc. Lubbock, Texas Particulates

Grimnell Fire Protection System Lubbock, Texas NOX

Liberty Co-op Gin Lubbock, Texas Particulates

Lubbock Cotton Oil Co. Lubbock, Texas, 40 mi ESE Particulates, NO , HC

Lubbock Feed Lots Lubbock, Texas, 40 mi ESE Particulates

Lubbock Gin Co. Lubbock, Texas, 40 mi ESE Particulates

Lubbock Mfg, Co. Lubbock, Texas, 40 mi ESE Particulates, NO CO, HC

x

Lubbock Power & Light Lubbock, Texas, 40 mi ESE Particulates, SO I NO , HC, CO
X x

Nabro Corp. Lubbock, Texas, 40 mi ESE HC

Ralston Purina Co. Lubbock, Texas, 40 mi ESE Particulates

J. W. Rust Grain Co. Lorenzo, Texas, 40 mi ESE Particulates

Southwestern Public Service Co. Lubbock, Texas, 40 mi ESE Particulates, SO , NO , HC, CO
x x

Tatum Bros. Grain, Inc. Lubbock, Texas, 40 mi ESE Particulates

Texaco, Inc. Lubbock, Texas, 40 mi ESE HC

Trumbul Asphalt Co. of Delaware Lubbock, Texas, 40 mi ESE Particulates, NO , HC, CO
x

Wards Mill & Elevator Adalon, Texas, 50 mi E Particulates

Western Pavers Lubbock, Texas, 40 mi ESE Particulates

Williams & Peters
Construction Co. Lubbock, Texas, 40 mi ESE Particulates

2428
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Harding County, New Mexico

Rangeland is the potential fugitive dust source within the county.

Guadalupe County, New Mexico

The one substantive point-source of emissions in Guadalupe County is the
Santa Rosa Dump, 30 mi northwest of Santa Rosa, New Mexico (particulates and
SO ), The potential fugitive dust source within the county is from rangeland 10 mi.
(26%nk) northwest of the project.

Curry County, New Mexico

The three major point-sources of emissions in Curry County are: K. Barrett &
Sons, Clovis, New Mexico, (particulates); Eastwood Construction, Clovis, New
Mexico, (particulates); and Jake Diel Dirt & Paving, Clovis, New Mexico, (particu-
lates).

Potential fugitive dust sources within the county are from dry and irrigated
cropland, and rangeland.

De Baca County, New Mexico

The one substantive point-source of emissions in De Baca County is Sam
Sanders, Inc., emitting particulates. Potential fugitive dust sources within the
county are from dry cropland and rangeland.

Roosevelt County, New Mexico

The five substantive point-sources of emissions in Roosevelt County are Cities
Service Oil, (particulates SO , NO , HC and CO); Cities Service, Chauerog Station,
(particulates NO , HC and &b); Cities Service, E. Bluitt Station, (particulates NOx,
HC and CO); Ci'hes Service, Todd Station, (particulates NO x, HC and CO); and
Warren Petroleum Co., Bough 153 Station, (particulates Nox, HC and CO). The
potential fugitive dust sources within the county are dry cropland, irrigated cropland
and rangeland.

Lea County, New Mexico

Potential fugitive dust sources within the county are from irrigated cropland
and rangeland. Substantive emission point-sources are shown in Table 2.1.2-29.

Chaves County, New Mexico

Potential fugitive dust sources within the county are irrigated cropland and
rangeland. Substantive point-source emissions in Chaves County are listed in Table
2.1.2-30.

Visibility

Federal Land Managers have defined the status of visibility impairment in
Class I areas as well as the potential sources of this impairment. The status of
regions corresponding to the Texas/New Mexico siting area is summarized in Table
2.1.2-31. Visibility restrictions in the Texas/New Mexico region are mainly related
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to natural haze and windblown dust. Bath Texas and New Mexico have some form of
visible emission standard; however, these regulations generally apply only to smoke
or combustion related sources.

2.2 FUTURE AIR QUALITY ENVIRONMENT WITHOUT THE M-X

NEVADA/UTAH (2.2.1)

Population projections for the Nevada/Utah region indicate an annual growth
rate of 5.1 percent in the six-county region studied in Nevada, and a 3.1 annual
percent growth rate projected for the seven-county area studied in Utah. Popula-
tion is directly related to certain emissions, in particular NO , CO, and HG from
vehicle use, NO emissions from space heating and cooling, HG~from the application
and storage of xsolvents and paints, and HC from fuel storage and use. These
emissions are expected to grow in proportion to the population change. Whether or
not their emission growth will result in subsequent air quality degradation depends
on the location and density of emission sources and the local meteorological and
topographical characteristics.

Several industrial projects are proposed in the study area that will result in
emissions of unknown quantities. These projects include the General Battery
Manufacturing Plant near Nephi, Utah, the Continental Lime Plant near Fillmore,
Utah, and the Precision Built Modular Home Manufacturing Plant near Delta, Utah.

Proposed energy and mining development in the study region will also generate
potential air emission sources. Proposed mines in the Nevada study region number
21 (Forecast for the Future Minerals, Bulletin 82, Nevada Bureau of Mines and
Geology). Other proposed mining facilities in the study area include a Molybdenum
Mining-Processing facility near Minersville, Utah, a Martin-Marietta Cement Plant
near Delta, Utah, an Anaconda molybdenum mine in Pine Basin, Nevada, and an
Alunite mine in Wah Wah basin, Nevada. These proposed projects are all potential
pollutant emission sources that may affect existing air quality levels.

Proposed energy-related projects that will affect future baseline emissions and
air quality levels include a Geothermal Power Plant near Milford, Utah, a SUFGO
Coal Loading Facility near Nephi, Utah, the Intermountain Power Project in Millard
County, Utah (Sevier Basin), and the Allen Warner Valley Energy System near Las
Vegas, Nevada, and the White Pine Power Plant in White Pine County, Nevada.
Further energy-related development may occur along the potentially energy-rich
overthrust belt which runs along the southwestern Utah and eastern Nevada border.
The development of gas and oil fields may add to pollutant levels throughout the
region.

All of the above proposed projects are in NAAQS attainment areas (with the
exception of Steptoe Valley in White Pine County, Nevada), therefore air quality
levels will be covered by PSD regulations that allow future sources to affect
existing air quality levels up to the applicable PSD increment. Almost inevitably air
pollutant levels can be expected to increase as a result of future energy and
industrial projects and partially consume available PSD increments for S02 and TSP.
Additional future projects will be constrained further by having less of the
increment available to consume. PSD increments or similar regulations for the
remaining criteria pollutants (GO, 0 3, HG, NOx, and Pb) are expected to be
designated by EPA.
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In nonattainment areas, a proposed project may be required to obtain emission
offsets or propose other control strategies to demonstrate a net air quality benefit
before the project is approved. Existing nonattainment areas where emission offsets
or other control' strategies may be required include Steptoe Valley (SO2 ) and Las
Vegas Valley (03, CO, and TSP), in Nevada.

TEXAS/NEW MEXICO (2.2.2)

Future emissions in the deployment area will depend on population projections,
and industrial and energy development. Population of the Texas and New Mexico
region is predicted to grow at an annual rate of 1.4 and 1.5 percent respectively,
during 1980 to 1994. CO, NO x , and HC emissions are expected to grow in proportion
to the population change.

Predictions for industrial growth in the Texas/New Mexico region are
uncertain. Any industrial or energy development in the area where NAAQS
attainment areas exist would tend to. worsen air quality level4 and consume the
available PSD increments. Other criteria pollutant levels may also increase as a
result of industrial development.

Whether agricultural activity changes will be reflected in baseline changes or
in increment consumption is not addressed by existing regulations. Future policy
goals in this area need to be determined by the applicable air pollution regulatory
authority.
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3.0 AIR QUALITY MODEL DESCRIPTIONS

3.1 INTEGRATED MODEL FOR PLUMES AND ATMOSPHERICS IN COMPLEX
TERRAIN (IMPACT)

The IMPACT computer code is a three-dimensional grid model for calculating
concentrations of inert or reactive pollutants. A major feature of the IMPACT
model is its treatment of complex terrain. Topographic influences on wind flows in
the modeled region are simulated such that winds are diverted around or over
terrain obstacles (hills and mountains), as compared to Gaussian models which
assume uniform wind direction throughout the region. The IMPACT model is
capable of simulating a wide variety of meteorologic conditions characteristic of
mountainous terrain: valley drainage winds, upsiope winds, and variable inversion
heights.

IMPACT is well suited to regional air quality analyses, and is not intended as a
means of identifying localized peak concentrations. Emissions and concentrations
are averaged across each grid cell, hence the resolution of the model is dependent
on the selection of grid cell sizes. High resolution modeling (grid sizes of 500
meters or less) is inhibited by the amount of computer time and storage which would
be required to model an area. For example, a 40 by 40 kilometer area would require
100 grid cells, each 4 kilometers square, or 1,600 grid cells each I kilometer square.
Vertical layering can increase these numbers even more.

The IMPACT model requires three types of data before performing concentra-
tion level analysis for a given region: 1) digitized terrain information, 2) pollutant
emission rate data for all locations and times modeled, and 3) hourly meteorological
data including wind speeds, mixing heights, and stability class for each meteorologi-
cal site.

3.2 HIWAY

Detailed information regarding the EPA HIWAY line source computer code is
available in the "User's Guide for HIWAY, A Highway Air Pollution Model" (EPA-
650/4-74-008). A brief description follows:

HIWAY can be used for estimating the concentrations of nonreactive
pollutants from highway traffic. This steady-state Gaussian model can be applied to
determine air pollution concentrations at receptor locations downwind of "at-grade"
and "cut-section" highways located in relatively uncomplicated terrain. For an at-
grade highway, each lane of traffic is modeled as though it were a finite, uniformly
emitting line source of pollution. For the cut section, the top of the cut is
considered an area source. The area source is simulated by using ten line sources of
equal source strength. The total source strength equals the total emissions from the
lanes in the cut.

The air pollution concentration representative of hourly averaging times at a
downwind receptor location is found by numerical integration along the length of
each lane and a summing of the contributions from each lane. With the exception of
receptors directly on the highway or within the cut, the model is applicable for any
wind direction, highway orientation, and receptor location. The model was
developed for situations in which horizontal wind flow occurs. The model cannot
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consider complex terrain or large obstructions to the flow such as buildings or large

trees.

3.3 POINT/AREA/LINE (PAL)

The "User's Guide for PAL" (EPA-600/4 - 78 - 013) contains a detailed
description of the PAL model. The following is provided as a reference description:

PAL is a multi-source Gaussian-Plume atmospheric dispersion algorithm for
estimating concentrations of non-reactive pollutants. Concentration estimates are
based on hourly source emissions data and meteorology, and averages can be
computed for averaging times from I to 24 hours. Six source types are included in
PAL: points, areas, two types of line sources, and two types of curved path sources.
As many as 30 sources may be included under each source type. PAL is not intended
as an area-wide model but may be applied to estimate the contribution of part of an
urban area or complex to the concentration at a designated receptor.

3.4 MODEL ASSUMPTIONS AND LIMITATIONS OF THE IMPACT, HIWAY AND
PAL MODELS

All emissions modeled by the IMPACT, PAL and HIWAY computer codes are
assumed to behave as conservative gases; i.e., gases which are nonreactive and
which are not affected by physical removal processes. The assumption is most
reasonable for inert or slowly reactive gaseous emissions (CO and NO x. Fugitive
dust emissions are modeled by assuming dust emissions behave as a gas, as no other
method to model particulates has been established. Airborne concentrations of dust
are nominally over-predicted as no mechanisms for removal of dust particles
(through settling or impaction against the surface) are incorporated into these
models. A more precise analysis requires a size distribution of fugitive dust
particles in order to estimate the dust removal rates, and a numerical method
capable of treating the physical removal of dust particles.

Concentrations reported by the IMPACT model are average values over a
single grid cell. Two grid cell sizes are used in this study: 4,000 ft by 4,000 ft (for
the operating base) and 4 km by 4 kmn (for the deployment area). The average
concentration of the grid cell is useful in assessing regional effects, but does not
reflect peak /alues which may occur within a grid cell. These localized peak
impacts are evaluated using the EPA HIWAY and PAL computer codes in this study.

HIWAY and PAL, as other Gaussian models, are subject to limiting assump-
tions including uniform, steady-state atmospheric conditions, and relatively flat
terrain. Gaussian models assume that pollutant concentrations are inversely
proportional to the wind speed. Unrealistically high concentration estimates are
produced during very low wind speed conditions due to this inverse relationship.
Other modeling difficulties are also associated with low wind speeds. For example,
if wind directions are extemnely variable, the hourly average wind direction used in
the model may well not be a true representation of the wind direction during the
hour. The dispersion parameters used in H-IWAY and PAL do not recognize this kind
of variability in the wind thereby overestimating pollutant concentrations. Gaussian
models also assume that there is no build-up of pollutants from hour to hour. That
is, the concentration estimate made for a particular hour is independent of the
concentration estimate made for the previous hour. This factor tends to cause
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pollutant concentrations to be underestimated during low wind speed conditions
when residual pollutant build-up may occur, especially in urban areas.

Care must also be exercised when comparing high hourly-average concentra-
tion estimates with longer term air quality standards, for example, comparing the
one-hour concentration with the 8-hour standard. It would be unrealistic to assume
that a single combination of wind direction, wind speed, and stability class which
may maximize a single hourly value would persist during an 8-hour period. Similar
care must be exercised when distances between the sources and receptors are such
that pollutants carried by the wind would take more than one hour to cover the
distance. The changes that occur in atmosphere under such conditions are not
simulated well by Gaussian models.

HIWAY and PAL are both designed to make estimates over relatively level
terrain. Receptor height cannot be used to simulate topographic differences since
the height of the receptor is the height of that receptor above the local ground
level, not the height of the ground above some reference plane.

The Pasquill-Gilford horizontal dispersion parameter values used in PAL are
strictly applicable only to concentration estimates with a 3-minute averaging time
(Pasquill, 1976). An increase would be expected in horizontal dispersion for the one-
hour averaging assumed in the model. No adjustments have been made in the model
to account for this effect, leaving the estimates once again on the conservative
side; i.e., higher than actually would occur. The dispersion parameters used are
considered applicable for a generally rural environment.

3.5 INDUSTRIAL SOURCE COMPLEX DISPERSION MODEL

The following is an excerpt from the ISC' Users Guide (Bowers et al 1979):

"The Industrial Source Complex (ISC) Dispersion Model combines
and enhances various dispersion model algorithms into a set of two
computer programs that can be used to assess the air quality
impact of emissions from the wide variety of sources associated
with an industrial source complex. For plumes comprised of
particulates with appreciable gravitational settling velocities, the
ISC Model accounts for the effects on ambient particulate concen-
trations of gravitational settling and dry deposition. Alternately,
the ISC Model can be used to calculate dry deposition. The ISC
short-term model (ISCST), an extended version of Single Source
(CRSTER) Model (EPA, 1977), is designed to calculate concentra-
tion or deposition values for time periods of 1, 2, 3, 4, 6, 8, 12 and
24 hours. If used with a year of sequential hourly meteorological
data, ISCST can also calculate annual concentration or deposition
values. The ISC long-term model (ISCLT) is a sector-averaged
model that extends and combines basic features of the Air Quality
Display Model (AQDM) and the Climatological Dispersion Model
(CDM). The long-term model uses statistical wind summaries to
calculate seasonal (quarterly) and/or annual ground-level concen-tration or deposition values. Both ISCST and ISCLT use either a
polar or a Cartesian receptor grid. The ISC Model computer
programs are written in Fortran IV and require approximately
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65,000 UNIVAC 1110 computer words. The major features of the
ISC Model are listed in Table 3.5-1.

"The ISC Model programs accept the following source types: stack,
area and volume. The volume source option is also used to
simulate line sources. The steady-state Gaussian plume equation
for a continuous source is used to calculate ground-level concen-
trations for stack and volume sources. The area source equation in
the ISC Model programs is based on the equation for a continuous
and finite crosswind line source. The generalized Briggs (1971 and
1975) plume-rise equations, including the momentum terms, are
used to calculate plume rise as a function of downwind distance.
Procedures suggested by Huber and Snyder (1976) and Huber (1977)
are used to evaluate the effects of the aerodynamic wakes and
eddies formed by buildings and other structures on plume disper-
sion. A wind-profile exponent law is used to adjust the observed
mean wind speed from the measurement height to the emission
height for the plume rise and concentration calculations. Proce-
dures utilized by the Single Source (CRSTER) Model are used to
account for variations in terrain height over the receptor grid. The
Pasquill-Gifford curves (Turner, 1970) are used to calculate lateral
( ) and vertical ( ) plume spread. The ISC Model has rural an,-
urli'an options. In the Rural Mode, rural mixing heights and the
and values for the indicated stability category are used in thX
calcutions. In Urban Mode 1, the stable E and F stability
categories are redefined as neutral D stability. In Urban Mode 2,
the E and F stability categories are combined and the and
values for the stability category one step more unstable than the
indicated stability category (except A) are used in the calculations.
Urban mixing heights are used in both urban mades."
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Table 3.5-1. Major features of the ISC model.

Polar or Cartesian coordinate systems

Plume rise due to momentum and buoyancy as a function of
downwind distance for stack emissions (Briggs, 1971 and 1975)

Procedures suggested by Huber and Snyder (1976) and Huber (1977)
for evaluating building wake effects

Procedures suggested by Briggs (1973) for evaluating stack-tip
down-wash

Separation of multiple point sources

Consideration of the effects of gravitational settling and dry
deposition on ambient particulate concentrations

Capability of simulating line, volume and area sources

Capability to calculate dry deposition

Variation with height of wind speed (wind-profile exponent law)

Concentration estimates for 1-hour to annual average

Terrain-adjustment procedures for complex terrain

Consideration of time-dependent exponential decay of pollutants
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4.0 MODEL INPUTS

4.1 M-X-RELATED EMISSIONS

CONSTRUCTION SCHEDULE (4.1.1)

See Figures 4.1.1-1 through 2 and Tables 4.1.1-1 through 4.1.1-5.

DEPLOYMENT AREA (4.1.2)

Particulate Emissions (4.1.2.1)

Vehicular Road Dust (4.1.2.1.1)

Fugitive Dust Emissions from Unpaved Roads Associated with M-X Construction
Activities

Road dust raised by construction vehicles will be a major source of particulate
emissions during the construction phase of the M-X project. Fugitive dust emission
results from the many miles of construction vehicle travel over the unpaved
surfaces of the cluster and DTN roads. The force of a vehicle's wheels passing over
unpaved roads causes pulverization of surface material. The pulverized particles
are thrown into the air by the rolling wheels and lifted by the vehicle-induced
turbulent wake which continues to act even after the vehicle has passed. The
quantity of dust lifted into the air per given segment of road will vary linearly with
the volume of traffic over the segment. In addition, the amount of emissions will
depend on various factors such as vehicle speed, road surface texture, and surface
moisture.

Field measurements have indicated that emissions are directly proportional to
vehicle speed and to the number of wheels on the vehicle. Thus an eighteen-wheeled
semi-truck carrying steel to a shelter site would raise 4.5 times as much dirt as a
four-wheeled carry-all truck transporting a survey crew over the same segment of
road.

The surface texture of the road is another important factor in determining the
amount of dust emissions because emissions have been found to vary in direct
proportion to the fraction of silt in the road surface material. Silt is defined by the
American Association of State Highway Officials as particles smaller than 75m in
diameter. The silt fraction is determined by measuring the proportion of loose, dry,
surface dust that passes a 200-mesh screen using the ASTM-C-136 method.

Rainfall will also affect the dust emission rates. Emissions can be reduced to
zero when the road surface is wet. However, unpaved roads generally have a hard,
nonporous surface that dries quickly after a rainfall. This effect may be accounted
for by neglecting emissions only on days with more than 0.01 in. of rainfall when the
road surface is wet enough to nearly eliminate dust emissions.

The quantity of fugitive dust emissions from an unpaved road, per vehicle-mile
of travel, may be estimated (within 20 percent) using the following empirical
expression:

S 0 1~365-w Equation 1.
E (0 81s 0 ( 3 5 4- 1



Table 4.1.1-1. Construction schedule used for air quality

modeling emission estimates.

SEGMENT CONSTRUCTION SHELTERS CLUSTER ROADS DTN

NUMBER GROUP NUMBER S TART jEND START END START fEND
11 10/84 11/85 6/84 4/85

4 6/85 11/86 4/85 14/86

1 5 7/86 8/87 4/86 1/87 1/84 4/86

6 51/87 6/88 1/87 11/87

123/88 7/89 11/87 11/88

1 1/85 11/86 10/84 4/86

22 8/86 2/88 4/86 6/87 5/84 71/86

3 10/87 7/89 6/87 5/88

9 7/85 1/87 3/85 5/86

10 9/86 11/87 5/86 4/87

3 8 7/87 10/88 4/87 2/88 10/84 1/87

7 6/88 7/89 2/88 5/89

16 7/75 9/86 3/85 1/86

4 15 5/86 9/87 1/86 1/87 10/84 9/86

14 5/87 8/88 1/'87 12/87

13 4/88 7/89 12/87 11/88

4146

'Representative of a typical schedule for full deployment in either
Nevada/Utah of Texas/New Mexico. Changes in schedule have minimal
effect on calculation of daily emission rates for a single
construction group area.
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Table 4.1.1-2. DTN construction equipment list.

NUMBER OF VEHICLESEQUIPMENT __________ _____

TYPE
SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4

Passenger Car 50 50 50 50

Carry-all 3 3 3 3
30-ton Truck2  32 24 27 29

Spray Truck 2 2 2 2

Semi 1 1 1 1

Tank Truck 3 3 3 3
Water Truck' 170 130 149 158

Off-Road Truck 39 31 34 36

D-5 Dozer 17 13 15 16

12-G Grader 44 34 39 41

Backhoe 3 2 2 3

641-B Scraper 23 18 20 21

Compactor 50 38 44 46

Pipelayer 3 2 2 3

Paver 4 3 3 4

Roller 8 6 7 7

4147
'Represents preliminary estimates of the total number of each
vehicle type to be allocated to the four primary construction
segment areas (see Figure 4.1.1-1) for DTN road construction.
Preliminary estimates used for air quality modeling calculations.

230-ton trucks used for bituminous surfacing operations which
occur after completion of system construction.

'Water trucks and spray trucks not considered as a source of
fugitive road dust.
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Table 4.1.1-3. Cluster road construction equipment

list.

NUMBER OF VEHICLES
EQUIPMENT S E

TYPE SEGEMENT 1 S SEGMENT 3 SEGMENT 4

Passenger Car 50 1 50 50 50

Carry-all 6 4 5 5

Semi 2 1 2 2

Tank Truck 3 3 3 3

Water Truck2  233 179 204 216

Off-Road Truck 73 56 64 67

641-B Scraper 8 7 7 8

D-5 Dozer 13 10 12 13

12-G Grader 40 30 35 37

Backhoe 5 4 4 4

Spreader 1 1 1 1

Compactor 61 47 53 57

Pipellyer 5 4 4 4

4148

'Represents preliminary estimates of the total iumber of each
vehicle type to be allocated to the four primary construction
segment areas (see Figure 4.1.1-1) for cluster road construction.
Preliminary estimates used for air quality modeling calculations.

2Water tanks not considered as a source of fugitive road dust.
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4. 1.1-4. Shelter construction equipment list.

NUMBER OF VEHICLES
EQUIPMENT

TYPE SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4

Passenger Car 50 50 50 50

Carry-all 3 2 2 3
32-ton Truck 3 3 3 3

Concrete Truck 50 39 44 47

Semi 2 1 1 1

Water Truck 2  224 171 196 208

Flatbed Truck 12 10 11 11

D-5 Dozer 10 7 8 9

Compactor 3 2 2 3

D"9 with Ripper 4 4 4 4

641-B Scraper 6 5 5 6

12-G Grader 2 1 1 1

4149

'Represents preliminary estimates of the total number of each
vehicle type to be allocated to the four primary construction
segement areas (see Figure 4.1.1-1) for shelter construction.
Preliminary estimates used for air quality modeling
calculations.

2Water trucks not considered as a source of fugitive road dust.
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Table 4.1.1-5. Summary of construction-related dust emission rates
in a representative deployment area valley with a
construction camp: The Dry Lake-Delamar Valley.
(Page 1 of 2)

WORST CASE RATE BEST CASE RATE
ACTIVITY OR SOURCE (tons/day)* (tons/day)*

DTN construction road dust 172.62 20.6'

Cluster road construction 284.02 33.93
road dust

Shelter construction road 94.52 11.3 3

dust

DTN construction activities 1.894 0.95

Cluster road construction 23.64 11.8'
activities

Shelter construction 7.44 3.7'
activities

Sand and gravel processing 0.36 0.36
for DTN road base

Sand and gravel processing 0.86 0.86
for cluster road road base

Sand and gravel processing 0.056 0.056

for shelters

Sand and gravel processing 8.86,7 8.86,7

for DTN bituminous surfacing

Stone quarrying and 1.18 0.28 9

processing for DTN road base

Stone quarrying and 3.28 0.89
processing for cluster road
base

Stone quarrying and 0.82' 0.21 9

processing for shelters

Stone quarrying and 35.2 7 ,8 8.8 7 9

processing for DTN bitu-
minous surfacing

Asphaltic concrete plant 7,918.07,1 7.07,1

Concrete batching plant 0.112 0.0113

Aggregate storage piles 9.23"1 0.9215
for DTN, cluster road,
and shelter material

Wind erosion from disturbed 168.016,17 168.016,1

surfaces and roads

4150
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Table 4.1.1-5. Summary of construction-related dust emission rates
in a representative deployment area valley with a
construction camp: The Dry Lake-Delamar Valley.
(Page 2 of 2)

*Worst case emissions indicate no mitigation measures applied.
The best case emission rates represent the smallest emission
rate possible, according to published emission factors,
using all possible mitigation. The worst and best case

-emission rates are presented to show the range of emission
rates possible.

'Rates are reported as average values over the lifetime of
the construction activity.

2Emission factor - 22.4 lb. of dust per vehicle per mile
traveled (factor calculation assumes 20 percent silt content
in road material, 45 mph average speed, and 29 constrdction
days per year with 0.01 in. or more rainfall).

3Emission factor - 5.3 lb. of dust per vehicle per mile
traveled (factor calculation assumes 8 percent silt content
in road material, 30 mph average speed, and 64 construction
days per year with 0.01 in. or more rainfall). Watering
used as control measure and assumed to be 50 percent effective.

'Emission rate - 1.8 tons of dust per acre of construction
per month of activity. No control measures.
5Emission rate - 0.9 tons of dust per acre of construction
per month of activity. Watering used as control measure and
assumed to be 50 percent effective.

6Emission factor - 0.1 ob. of dust per ton of material
processed.

'Value is total emissions of dust in tons.(Rate unknown because
time period for process unspecified.)
gEmission factor - 1.6 lb. of dust per ton of material

produced. No control measures.
9Emission factor - 0.4 lb. of dust per ton of material produced.
Cyclone collectors and fabric filters can provide 75 to 99
percent control. 75 percent control assumed in this example.

loEmission factor - 45.0 lb. of dust per ton of material
processed. No control measures.(Rate unknown because time
period for process unspecified.)

"Emission factor - 0.04 lb. of dust per ton of material
processed. Orifice-type scrubber used as best control
available. (Rate unknown because time period for process
unspecified.)

nEmission factor - 0.2 lb. of dust per cubic yard of material

produced. No control measures.
'3Emission factor - 0.02 lb. of dust per cubic yard of material

produced. Enclosures, filters, and watering used as control
measures.

16Emission factor - 615.4 lb. of dust per acre of storage per
day. No control measures.

IsEmission factor - 61.5 lb. of dust per acre of storage per
day. Water applied to storage yard traffic areas and chemical
stabilizers used on storage piles as control measures.

"Emission factor - 6.0 tons of dust per acre of roadway per
year (DTN and cluster roads).

"Emission factor - 9.1 tons of dust per acre of native soil
disturbed per year (shelter areas).
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where:

E = Emissionf factor, pounds per vehicle-mile
s = Silt content of road surface material, percent
S = Average vehicle speed, miles per hour
w = Mean annual number of days with 0.01 in. or more of rainfall.

The equation is valid for vehicle speeds in the range of 30 to 50 mi/hr.

As a first step approximation, the above emission factor has been calculated
as a minimum and maximum value for the conditions expected in the M-X
Nevada/Utah proposed deployment area. These minimum and maximum factors
have then been used to determine "best case" and "worst case" emissions which
would result for a particular construction schedule which specifies type of equip-
ment and length of construction activity for each of the major construction
scenarios (shelter construction, DTN construction, and cluster road construction).

Cluster roads, and initially the DTN roads, will be formed by the spreading of
an aggregate material which will be gravel-like in nature. Studies have shown that
the silt content of gravel roads averages about 12 percent. The amount of silt in the
road surface material was therefore estimated to range between 8 and 20 percent as
minimum and maximum values possible. This range is in accord with good
engineering practice which requires this same range for the silt content found in a
gravel road. Less than 8 percent silt content causes loss of cohesion properties.
More than 20 percent silt content reduces the stability of the surface.

Estimates of the daily average speed rates of the construction equipment over
the roadway surfaces were assumed to vary from 30 to 45 mi/hr. Dust emissions
increase with increased vehicle speed. Therefore, 45 mi/hr is the conservative
emission estimate.

The mean annual number of days with 0.01 in. or more of rainfall is 40 to 90
days for the Nevada/Utah proposed deployment area as determined from a figure
given in the Climatic Atlas of the United States. The number of days with 0.01 in.
or more of rainfall was reduced by a factor of five-sevenths (0.714) because concern
was only with road dust emission on construction days. Construction is assumed to
take place five days a week, eight hours a day. The minimum and maximum values
of significant rainfall days therefore become 29 and 64, respectively.

Using the above ranges for the correction parameters, the minimum and
maximum values of the fugitive dust emission factor were calculated with Equation
1.

E O~l~g)30 365-64
Emmin0818 30 365

- 5.34 lbs/vehicle-mile

E = 0.81(20) 45 365- 29
max 30 365

- 22.40 lbs/vehicle-mile Equation 2.

These emission factors are used in conjunction with specific construction schedules
(number of construction days) and equipment allocations (number of vehicles and
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mi/day traveled) to determine the total ground-level dust emissions for either the
total project area, construction segment area, or cluster group area. Tables
4.1.2.1.1-1 through 4.1.2.1.1-3 presents worst-case road dust emissions for each
construction segment due to IDTN, cluster road, or shelter construction. A more
specific analysis could only bo achieved by the use of correction parameters
dependent on the particular site in question.

Special considerations are needed to determine the fraction of the total
emissions that will remain suspended indefinitely. The potential drift distance of
particles is governed by the diameter of the particle, initial injection height of the
particle, the particle's terminal settling velocity, and the degree of atmospheric
turbulence. Theoretical drift distances, as a function of particle diameter and mean
wind speed, have been computed for unpaved road emissions. These results indicate
that, for a typical mean wind speed of 10 mi/hr, particles larger than about 100
micron are likely to be deposited on the ground within 30 feet from the edge of the
road. Dust that settles within this distance is not included in Equation 1. Particles
that are 30 to 100 micron in diameter are likely to undergo impeded settling. These
particles, depending upon atmospheric turbulence, are likely to settle within a few
hundred feet from the road. Smaller particles, particularly those less than l5Pim in
diameter, have much slower gravitational settling velocities and are much more
likely to have their settling rate retarded by atmospheric turbulence. Thus, based
on the presently available data, it appears appropriate to report only those particles
smaller than 301.rm as emissions that may remain indefinitely suspended. For gravel
roads, approximately 62 percent of the emissions predicted by Equation 1 would be
particles less than 30 pm; i.e., indefinitely suspended emissions. Table 4.1.2.1.1-4
summarizes the mitigated and unmitigated emission rates of suspended fugitive road
dust particulates. The -table identifies rates for each activity taking place within
the four major construction segments (see Figure 4.1.1-1 for layout description).
Each construction area (designated as a construction group) within a given segment
is subjecrt to the same average emission rate for a particular activity because the
same equipment is being used for each group within the segment. Note also that the
"best case" rates have been reduced by half on the assumption that watering will
take place insuf ficiently frequent intervals to provide 50 percent ef fective control. Water
requirements for M-X construction mitigations will be refined during review of the
DEIS and as part of the Tier 2 study effort.

Basic equation for suspended dust from unpaved (gravel) roads

-factors used in derivation apply to Nevada /Utah /Texas/ New Mexico area

E dust emission rate
E s dust which remains indefinitely suspended emission rate

minimum values:

E5.34 lb no. of vehicle wheelsE vehicle-mi x4

E3.31 lb no. of wheelsEs - vehicle-mi X4

maximum values

E 22.40 lb no. of wheels
vehicle-mi x

E 13.89 lbs no. of wheels
s vehicle-mi 4
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Table 4.1.2.1.1-1. Road dust emission associated with DTN construction.

I DUST EMISSIONS TOTAL DUST

SEGMENT NUMBER DISTANCE WHEEL NUMBER OF PER DAY EMISSIONS
NUMBER VEHICLE TYPE OF TRAVELED CORRECTION CONSTRUCTION (tons) (tons)

VEHICLES (miday) FACTOR DAYS (3. )x(4. )x(5.) (3. )x(4. )x(5.)
x E.F.' x(

6
.)x E F.'

Offroad Truck 40 240 8/4 - 2.0' 586 215.0 126,013

Semi 1 500 18/4 - 4.5 586 25.2 14,767

Tank Truck 3 500 16/4 = 4.0 586 67.2 39,379

Passenger 50 100 4/4 - 1.0 586 56.0 32.816

Sub- 363.4 212,975
total !

2 1 Offroad Truck 30 240 8/4 - 2 0' 564 161.3 90.962

Semi 1 500 18/4 = 4.5 564 25.2 14.213

Tank Truck 3 500 16/4 - 4.0 564 67.2 37.901

Passenger 50 100 4/4 - 1.0 564 56.0 31.584

Sub- 309.7 174,660
total

3 Offroad Truck 34 240 8/4 - 2.0' 586 182.8 107.111

Semi 1 500 18/4 = 4.5 586 25-2 14,767

Tank Truck 3 500 16/4 - 4.0 586 67.2 39.379

Passenger 50 100 4/4 - 1.0 586 56.0 32.816

Sub- 331.2 194,073
total

4 Offroad Truck 36 240 8/4 - 2.0' 500 193.5 96.768

I Semi 1 500 18/4 - 4.5 500 25.2 12.600

Tank Truck 3 500 16/4 - 4.0 500 67.2 , 33,600

I Passenger 50 100 4/4 - 1.0 500 56.0 28,000

Sub- 341.9 170.968

Total 1.346.2 752.676

4151
'Assumes 100 percent equipment operation throughout entire time period of segment construction
and use of maximum emission factor.

'E.F. (Emission Factor) - 0.0112 ton/vehicle-mile. Based on 20 percent silt content, 45 mi/hr
average speed. and 29 days with more than 0.01 in. of rainfall.

3Eight wheels assumed instead of the actual 4 because of massive size.
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Table 4.1.2.1.1-2. Road dust emissions associated with cluster road
construction.

DUST EMISSIONS TOTAL DUST
NUMBER DISTANCE WHEEL NUMBER OF PER DAY EMISSIONSSEGMENT VEHICLE TYPE OF TRAVELED CORRECTION CONSTRUCTION (tons) (tons)
VEHICLES (mi/day) FACTOR DAYS (3.)x(4.)x(5.) (3.)x(4.)x(5.)

x E.F.' x(6.)x E.F.'

Tank Truck 3 500 16/4 - 4.0 1,151 67.2 77,347

Offroad Truck 73 240 8/4 . 2.01 1,151 392.4 151,708

Semi 2 500 18/4 - 4.5 1,151 50.4 58,010

Passenger 50 100 4/4 - 1.0 1,151 56.0 64,456

Sub- 566.0 651,521
total I I

2 Tank Truck 3 500 16/4 - 4.0 934 67.2 62,765

Offroad Truckj 56 240 8/4 - 2.0' 934 301.1 281,186

Semi 1 500 18/4 - 4.5 934 25.2 23,537

Passenger 50 100 4/4 - 1.0 934 56.0 52.304

Sub- ' 449.6 419,792
total

3 Tank Truck 3 500 16/4 - 4.0 1.020 67.2 68,544

Offroad Truck 64 240 8/4 - 2.01 1,020 344.0 350,945

Semi 2 500 18/4 - 4.5 1,020 50.4 51,408

Passenger 50 100 4/4 - 1.0 1,020 56.0 57,120

Sub- 517.6 528,017
total

4 Tank Truck 1 3 500 16/4 - 40 956 67.2 64,243
Offroad Truckl 67 240 9/4 - 2.0' 956 360.2 344,344

Semi 2 500 18/4 - 4.5 956 504 48,'82

Passenger 50 100 4/4 - 1.0 956 56.0 53.536

Sub- 533.8 510.305
total .-

Total 2,067.0 2 109.635

.Assumes 100 percent equipment operation throughout entire time period of segment construct in
and use of maximum emission factor.

'E.F. (Emission Factor) - 0.0112 ton/vehicle-mile. Based on 20 percent silt content, 45 mi hr
average speed, and 29 days with more than 0.01 in. of rainfall.

'Eigbt wheels assumed instead of the actual 4 because of massive size,
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Table 4.1.2.1.1-3. Road dust emissions associated with shelter construction.

DUST EMISSIONS TOTAL DUST
NUMBER DISTANCE WHEEL NUMBER OF PER DAY EMISSIONS

SEGMENT VEHICLE TYPE OF TRAVELED CORRECTION CONSTRUCTION (tons) (tons)
NUMBER VEHICLES (mi/day) FACTOR DAYS (3.)x(4.)x(5.) (3. )x(4. x(5.

x E.F.
2  

x(6.)x E.F

1 32-ton Truck 3 500 18/4 - 4.5 1.239 75.6 93.668

Conerete Truck 50 150 6/4 - 1.5 1.239 126.0 156.114

Semi 2 500 18/4 - 4.5 1,239 50.4 62.446

Passenger 50 100 4/4 - 1.0 1,239 56.0 6S,384

Sub- 308 0 381.612
total

2 32-ton Truck 3 500 18/4 - 4.5 1,173 75 6 88.679

Concrete Truck 39 150 6/4 - 1.5 1.173 98.3 115.282

Semi 1 500 18/4 - 4.5 1,173 25.2 29.560

Passenger 50 100 4/4 - 1.0 1.173 56.0 65.688

Sub-
total 255.1 299.209

3 32-ton Truck 3 500 18/4 - 4.5 1.043 75.6 78.851

Concrete Truck 44 150 6/4 - 1.5 1,043 110.9 115.648

Semi 1 500 18/4 = 4.5 1,043 25.2 26.284

Passenger 50 100 4/4 - 1.0 1,043 56.0 58.408

Sub- 1 267.7 279,191
total

4 32-ton Truck 3 500 18/4 - 4.5 1,043 75.6 78.851

Concrete Truck 47 150 6/4 - 1.5 1,043 118.4 123.533

Semi 1 500 18/4 - 4.5 1,043 25.2 26.284

Passenger 50 100 4/4 - 1.0 1,043 56.0 58.408

Sub- 275.2 287,076
total

Total 1,106.0 1,247.088

4153

Assumes 100 percent equipment operation throughout entire time period of segment construction
and use of maximum emission factor.

'E.F. (Emission Factor) - 0.0112 ton/vehicle-mile. Based on 20 percent silt content. 45 mihr
average speed, and 29 days with more than 0.01 in. of rainfall.
3
Eight wheels assumed instead of the actual 4 because of massive size.

4-14



Table 4.1.2.1.1-4. Suspended fugitive road dust emission rates-
summary tables. Nevada/Utah deployment area.
(Page 1 of 3)

SGOSHELTER CONSTRUCTION'
SEGMENT GROUP 1,
NUMBER SUIABER CONSTRUCTION "BEST CASE" WORST CASE"

TIME PERIOD EMISSION RATE' EMISSION RATE"
(No. Working Days) I TONS/DAY (Tonnes/Day) TONS/DAY (Tonnes/Day)

1 11 10/84-11/85 (292) 11.3 (10.2) 94.5 (85.7)

4 6/85-11/86 (369) 11.3 (10.2) 94.5 (85.7)

5 7/86-8/87 (282) 11.3 (10.2) 94.5 (85.7)

6 5/87-6/88 (282) 11.3 (10.2) 94.5 (85.7)

12 3/88-7/89 (347) 11.3 (10.2) 94.5 (85.7)

2 1 1/85-11.86 (477) 10.6 (9.6) 89.2 (80.9)

2 8/86-2/88 (391) 10.6 (9.6) 89.2 (80.9)

3 10/87-7/89 (456) 10.6 (9.6) 89.2 (80.9)

3 9 7/85-1/87 (391) 10.4 (9.4) 86.8 (78.7)

10 9/86-11/87 (304) 10.4 (9.4) 86.8 (78.7)

8 7/87-10/88 (326) 10.4 (9.4) 86.8 (78.7)

7 6/88-7/89 (282) 10.4 (9.4) 86.8 (78.7)

4 16 7/85-9/86 (304) 10.8 (9.8) 90.6 (82.2)

15 5.86-9.87 (347) 10.8 (9.8) 90.6 (82.2)

14 5/87-8/88 (326) 10.8 (9.8) 90.6 (82.2)

13 4/88-7/89 (326) 10.8 (9.8) 90.6 (82.2)

4154
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Table 4.1.2.1.1-4. Suspended fugitive road dust emission rates-
summary tables. Nevada/Utah deployment area.
(Page 2 of 3)

CLUSTER ROAD CONSTRUCTION'

SEGMEN r GROUP
NUMBER NUMBER CONSTRUCTION "BEST CASE" "'WORST CASE"

TIME PERIOD EMISSION RATE
3  

EMISSION RATE'
(No. Working Days) TONS/DAY (Tonnes/Day) TONS/DAY (Tonnes/Day)

11 6/84-4/85 (216) 33.9 (30.7) 284.0 (257.6)

4 4/85-4/86 (261) 33.9 (30.7) 284.0 (257.6)

5 4/86-1/87 (195) 33.9 (30.7) 284 0 (257.6)

6 1/87-11/87 (216) 33.9 (30.7) 284.0 (257.6)

12 11/87-11/88(261) 33.9 (30.7) 284.0 (257.6)

2 1 10/84-4/86 (391) I 27.0 (24.5) 225.9 (204.9)

2 4/86-6/87 (304) 27.0 (24.5) 225.9 (204.9)

3 6/87-5/88 (239) 27.0 (24.5) 225.9 (204.9)

3 9 3/85-5/86 (304) 30.3 (27.5) 253.9 (230.3)

10 5/86-4/87 (239) 30.3 (27.5) 253.9 (230.3)

8 4/87-2/88 (216) 30.3 (27.5) 253.9 (230.3)

7 2/88-2/89 (261) 30.3 (27.5) 253.9 (230.3)

4 16 3/85-1/86 (216) 31.5 (28.6) 264.1 (239.5)

15 1/86-1/87 (261) 31.5 (28.6) 264.1 (239.5)

14 1/87-12/87 (239) 31.5 (28.6) 264.1 (239.5)

13 12/87-11/88(239) 31.5 (28.6) 264.. (239.5)

4154
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Table 4.1.2.1.1-4. Suspended fugitive road dust emission rates-
summary tables. Nevada/Utah deployment area.
(Page 3 of 3)

DTN CONSTRUCTION
2

SEGMENT GROUP
NUMBER NUMBER CONSTRUCTION "BEST CASE" "WORST CASE"

TIME PERIOD EMISSION RATE' EMISSION RATE'
(No. Working Days) TONS/DAY (Tonnes/Day) TONS/DAY (Tonnes/Day)

1 11 1/84-6/84 (105) 20.6 (18.7) 172.6 (156.5)

4 6/84-12/84 (136) 20.6 (18.7) 172.6 (156.5)

5 12/84-4/85 (94) 20.6 (18.7) 172.6 (156.5)

6 4/85-10/85 (115) 20.6 (18.7) 172.6 (156.5)

12 10/85-4/86 (136) 20.6 (18.7) 172.6 (156.5)

2 1 5/84-3/85 (210) 16.6 (15.1) 139.3 (126.3)

2 3/85-10/85 (157) 16.6 (15,1) 139.3 (126.3)

3 10/85-7/86 (197) 16.6 (15.1) i 139.3 (126.3)

3 9 10/84-6/85 (179) 18.2 (16.5) 152.6 (138.4)

10 6/85-1/86 (144) 18.2 (16.5) 152.r (138.4)

8 1/86-7/86 (132) 18.2 (16.5) 152.6 (138.4)

7 7/86-1/87 (132) 18.2 (16.5) 152.6 (138.4)

4 16 10/84-3/85 (115) 19.0 (17.2) 159.3 (144.5)

15 3/85-9/85 (134) 19.0 (17.2) 159.3 (144.5)

14 9/85-3/86 (125) 19.0 (17.2) 159.3 (144.5)

13 3/86-9/86 (125) 19.0 (17.2) 159.3 (144.5)

4154
'Emission rates reported as average values over lifetime of shelter construction
within group area. Less than 100 percent allocated.equipment operation at
beginning and end of group construction period.

'Emission rates reported as average values over entire lifetime of construction
activity (cluster road or DTN) within a segment. Assumes 100 percent allocated
equipment operation throughout group construction periods.

'Based on emission factor of 5.3 lbs. of dust per vehicle per mile of travel.
Watering is used as a control measure and assumed to be 50 percent effective.

'Based on emission factor of 22.4 lbs. of dust per vehicle per mile of travel.

Note: Semi-trucks, 32-ton trucks, and tank trucks assumed to travel only 40 miles
of 500 mile daily trips within a single group area.
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minimum values assume lower silt content of road surface material,
lower average vehicle speed, greater number of days with 0.01 in. or
more of rainfall

eftective watering program (as identified in AP-42) can essentially cut
all rates in half; however, specific quantities of water required to reduce
emissions by 50 percent are not known, since information on dust
palliative0 to be used, application rates, and site-specific data are not
available at this time.

Road Dust

Probable case emission rates used in modeling

E : 12.7 lb/vehicte-mile

Probable case assumes:

s 12 percent
S : 45 mph
w 47 days

Cluster Roads Construction

284* x 12.7 = 161 tons/day
22.4

(*Worst-case values from Table 4.1.2.1.1-4)

161 tons/day = 5,072 g/sec

Assume 75 percent of cluster road construction vehicle travel is on DTN roads
to batch plant and aggregate storage facilities:

5,072 x 0.25 1,268 g/sec dist. on cluster roads
5,072 x 0.75 3,804 g/sec dist. on DTN

Watering of roads is assumed to be 50 percent effective, oiling 90 percent effective,

1,268 x 0.5 634 g/sec on cluster roads after watering
3,804 x 0.1 = 380 g/sec on DTN after oil

Shelter Construction

94.5* x 12.7 = 53.6 tons/day = 1.688 g/sec
22.4

(*Worst-case values from Table 4.1.2.1.1-4)

Assume 75 percent of shelter construction vehicle travel is on DTN roads to batch
plant and aggregate storage facilities:

1,688 x 0.25 x 0.5 = 211 g/sec on cluster roads in shelter area after
watering
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1,688 x 0.75 x 0. 1 z127 g/sec on DTN after oil

Total to spread out on DTN = 380 + 127 =507 glsec.

Construction Activity Fugitive Dust (4.1.2.1.2)

Particulate Emissions due to Shelter, Cluster, and DTN Construction Activities

Particulates are emitted during land clearing, blasting, ground excavation,
cut-and-fill operations, and the construction of the shelters, cluster, and DTN roads.
The AP-42 unmitigated emission factor used to calculate construction emissions is
1.2 tons per acre of construction per month of activity. This factor is to be used for
normal construction activity rates similar to shopping center construction. M-X
construction activities are expected to proceed at a more intensive pace than
normal construction, so the emission factor was increased by fifty percent (1.8 tons
per acre of construction per month of activity). The emission factor was reduced by
25 percent for the reasonable mitigated case by assuming the use of water
applications as a dust control measure. Table 4.1.2.1.2-1 indicates the estimated
acreage disturbed per unit of roadway or per shelter constructed. Construction
activity emissions were calculated using total acreage disturbed figures for each
construction group based on miles of road or number of shelters within the group.
The above-described construction activity emission estimates include only particu-
lates smaller than 3Op~m in diameter.

Probable case emission rates refer to the application of an effective watering
program (as identified in EPA's AP-42) to reduce emission rates by 25 percent.
Chemical stabilizers are recommended for use after construction to prevent
particulate emissions from exposed surfaces. As with road dust from vehicles, the
specific quantities of water required to reduce emissions by up to 50 percent are not
known since information on the effectiveness and type of dust palliatives to be used,
application rates, and site-specific data are not available at this time.

Stationary Sources (Excavation, Production, and Processing of Construction
Materials) (4.1.2.1.3)

Particulate Emissions from the Excavation, Production, and Processing of Shelter,
Cluster, and DTN Construction Materials

Particulates are emitted during the excavation, production, and processing of
certain materials needed for construction of the M-X shelters, cluster roads, and
DTN roads. Bituminous surface, concrete, and aggregate-base materials will all be
excavated, produced, or processed to some degree locally, causing particulate
emissions. This section describes the emissions estimates for the activities
associated with providing these materials.

Construction activities for each required material which produces particulate
emissions are listed in Table 4.1.2.1.3-1. Each material required has specific
processes required for which particulate emissions are calculated.

An estimate of the quantity of materials to be processed is necessary to
determine the potential emissions for each activity.
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Table 4.1.2.1.2-1. Acreage disturbed per unit of DTN or shelter road
or per shelter constructed.

ITEM ACREAGE DISTURBED

DTN Road 15 Aeres/Mile of Road

Cluster Road 12 Acres/Mile of Road

Shelters 7.5 Acres/Shelter

4155

Table 4.1.2.1.3-1. Excavation, production, and processing

activities required for construction of
shelters, cluster roads, and DTN roads.

MATERIAL CONSTRUCTION EXCAVATION, PRODUCTION, AND
USE PROCESSING REQUIRED

Aggregate DTN roads Sand and gravel processing plants.
base Cluster roads Aggregate storage piles.

Stone quarrying and processing plants.

Bituminous DTN roads Sand and gravel processing plants.
surface Aggregate storage piles.

Asphaltic concrete plants.
Stone quarrying and processing plants.

Concrete Shelters Sand and gravel processing plants.
Concrete batching plants.
Aggregate storage piles.
Stone ouarrying and processing plants.

1056-1
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The materials required for an alternative (materials estimates were derived
using the 100 percent Nevada/Utah loop alternative with 6,000 ft spacing; critical
factors for the purposes of deriving emissions estimates do not vary significantly for
Average construction groups for most alternatives). Nevada/Utah system layout are
listed in Table 4.1.2.1.3-2. One hundred percent of the bituminous surface and
concrete needed will be processed or produced locally. Also, 100 percent of the
aggregate material needed for aggregate base, bituminous surface, and concrete
material will be excavated and processed locally.

It was assumed that 100 percent of the final material required by weight (as
discussed above) was processed, produced, or excavated during each activity. This
assumption may slightly overestimate (by no more than 10 percent) total emissions.

Daily emission rates were determined by assuming that construction activities
will occur at an average daily rate for each construction group and construction
mode. Actual daily emission rates may vary an undetermined amount from the
average daily rate calculated here, due to operation schedule variations. The
estimated daily rates are given to indicate the potential average daily emission rate
if plants are operated at a steady rate from start-up to completion date.

Emissions are estimated considering either "no emission controls" or "probable
emission controls" applied when emission factors are given for both options. The
emission rates for all construction activities considered are listed in the summary
Table 4.1.1-5. Successful control techniques for the activities discussed include
watering and applied chemical pallatives for aggregate storage piles, sand and
gravel processing plants, and concrete batching plants, and mechanical control
devices for asphaltic concrete plants and concrete batching plants.

Emissions for aggregate storage piles depend largely on the size (acreage) of
the facility and on Thornthwaite's precipitation-evaporation (PE) index. The
Thornthwaite's PE index indicates the potential of soil or aggregate particles to dry
and be removed from a surface. The PE index is higher (wetter) for the TexasNew
Mexico region than for the Nevada and Utah region indicating that the fugitive dust
potential from aggregate storage piles is greater in the Nevada/Utah region.
Aggregate storage pile emissions are the only emission factors in this section that
provide compensation for geographic variability. However, the PE index j'.nd other
geographic variability, such as wind speed, will affect emission rates for the other
construction activities discussed here to an undetermined degree.

Aggregate base, bituminous surface, and concrete materials required for each
construction mode are listed vo eviously in Table 4.1.2.1.3-2. Materials handled are
multiplied by emission rates in summary Tables 4.1.1-5, 4.1.2.1.3-3 and 4.1.2.1.3-4
to derive M-X-specific emission rates.

Emission rates for each construction group were calculated, assuming that
each group will have one plant of each type to handle all of the materials needed for
that construction group and would store 100 percent of the aggregate-base material
in piles in the area of the plants.

Particulate-size data for emissions estimates are known only for aggregate
storage pile emissions. There is no data on particle size distributions for the
remaining emission sources discussed here. Distribution of particle sizes varies
depending on the particle-size distribution of the materials used and other factors.
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Table 4.1.2.1.3-2. Materials assumed for emission estimates from road and
shelter material processing.*

CLUSTER ROADS DTNIs SHELTERS

MATERIALS TOTAL TOTAL TOTAL
PER MILE (7,000 MILES) PER MILE (1,380 MILES) PER SHELTER 4,600 SHELTERS

Aggregate Base 0.94E+04 0.66E+08 0.82E+04 0.llE+08 0 0
(cy)

Bituminous surfacing 0 0 0.51E+04 0.70E+07 0 0
(tons)

L Concrete 0 0 0 0 0.13E+04 0.59E+07

1054-1

*Materials estimates were derived using the ]00 percent Nevada/Utah loop alternative with 6,000 ft
spacing between shelters. Critical factors for the purposes of deriving emissions estimates do not
vary significantly for average construction groups for most alternatives.
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Table 4.1.2.1.3-3. Particulate emissions for stationary sources in the
Dry Lake/Delamar construction group: uncontrolled
case during highest concentration.

UNCONTROLLED CASE

SOURCE MATERIAL EMISSION TOTAL DAILY EMISSION
(tons) RATE EMISSIONS EMISSION RATE

RATEOR AREA (lb/ton) (tons) (tons/day) (g/sec)

Shelters (282 days)

Sand and Gravel Processing 2.99E + 05 0.11 14.95 0.053 0.67

Stone Quarrying and 2.99E + 05 1.6' 231.73 0.822 25.88
Processing I.I

Concrete Batching Plants 2.99E + 05' 0.2' 29.9 0.101 3.34

DTN

No construction during
this period.

Clusters (216 days)

Sand and Gravel Processing 3.455E + 06 0.11 172.75 0.799 25.19

Stone Quarrying and 3.455E + 06 0.4' 691.00 3.199 100.77
Processing

Aggregate and Storage Piles

8 a.m. to 4 p.m. 30 acres - - 7.20 226.9

8 a.m. to 4 p.m. (wind 30 acres - 2.02 32.0
erosion only) .0 acres __ _ _ 2.02 32.0

4141

'Same as reasonable case rate.
2Stone quarrying and processing for shelters involves primary crushing, secondary
crushing, recrushing and screening. Emission rates for these processes range from
0.1 to 2.5 lb per ton of material.

'Value is in lb/yd (1 yd' approximately equal to 2 tons).

'Value is in yd'.

$Stone quarrying and processing for clusters involves primary crushing and secondary
screening. Emission rates for these processes range from 0.1 to 0.6 lb per ton of
material.
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Table 4.1.2.1.3-4. Particulate emissions for stationary sources:
probable case during highest construction
activity.

PROBABLE CASE

SOURCE MATERIAL EMISSION TOTAL DAILY EMISSION
(tons RATE EMISSIONS EATE

or Area) (lb/ton) (tons) (tons/day) (/

Shelters (282 days)

Sand and Gravel Processing 2.99E + 05 0.]) 14.95 0.053 1.67

Stone Quarrying & Processing 2.99E + 05 0.4 2 59.80 0.212 6.68

Concrete Batching Plants 2.99E + 05' 0.111 16.45 0.058 1.84

DTN

No constructiorn during this period.

Clusters (216 days)

Sand and Gravel Processing 3.455E + 06 0.11 172.75 0.799 25.19

Stone Quarrying and Processing 3.455E + 06 0.11 172.75 0.799 25.19

Aggregate Storage Piles
6

8 am to 4 pm 30 acres - - 4.32 136.2

Aggregate Storage Piles
7

4 pm to B a 30 acres -a m 0.81 12.8
(wind erosion only) acres__.81_121

3496-1

'Same as uncontrolled rate.

175% effective control (w/cyclone); reduces emissions from 1.6 to 0.4 lb per ton of material

.Control between 0.2 and 0.02 lb/yd possiDle; 50% control assumed.

Value is in yd
3 
(I yd approximately equal to 2 tons)

75% effective control reduces emissions from 0.4 to 0.1 lb/ton

e40 % effective control possible (uncontrolled rate = 226.9 gs-

60% effective control possible (uncontrolled rate = 32.0 gs "

41
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Total daily particulate emission rates for the local production, processing, and
excavation of materials at the Dry Lake/Delamar construction camp are given in
Tables 4.1.2.1.3-3 and 4.1.2.1.3-4 for probable case and worst case conditions. The
"probable" case emissions represent effective control techniques applied to aggre-
gate storage piles, asphaltic concrete plants, and concrete batching plants. "No
control" case represents uncontrolled emissions for aggregate storage piles, asphal-
tic concrete plants, and concrete batching plants. Sand and gravel processing plant
emissions are the same for both cases. PE index for both emissions estimates are
for the Nevada/Utah region (conservative value). Dry Lake/Delamar emission
estimates are presented as representative emission rates for most construction
groups.

Again, the particulate-size distribution of the emissions will vary. All
aggregate storage pile emissions are for particles less than 30m in diameter.
Particles smaller than 30m are considered to remain suspended indefinitely.
Aggregate storage pile emissions range from 30 to nearly 100 percent of the total
emissions for any given construction mode.

Shelter and cluster road construction run concurrently for a time. Therefore,
a cumulative worst-case emission rate will occur when shelter construction daily
emissions are added to c!uster construction daily emissions during the overlapping
period. DTN construction emissions are expected to be emitted exclusively during
the approximately seven-month period prior to cluster road or shelter road construc-
tion start-up and after completion of the shelters and cluster roads.

Aggregate Storage Operations (4.1.2.1.4)

Assume a 30-acre facility:

1) based upon normal activity emission factor (5 days a week): Guideline Series,
1977, Fugitive Dust:

10.4 10.4 lbEmission Factor* = 1 = 615.4
PE 2 13 2 day-acre
100 100

2) Daily emissions

lb lb
615.4 day-acre x 30 acres = 18,462

3) Emissions 8:00 a.m. - 4:00 p.m.

(Percent of Total Emissions)**

loading 12% 67% (8:00 a.m. to 4:00 p.m. only) = 12 369. lb 1,546.2 lb/hr
unloading 15% 2 lb =
vehicles 40% = 1.37% per hour (24 hrs/day) = 2,023.4 lb 252.9 lb/hr
erosion 33% 8hr

total 1,799.1 lb/hr

4) Emissions 4:00 p.m. - 8:00 a.m.
erosion only = 1.37% per hour (24 hrs/day) 4,046.9 lb16 hr 2

*PE = Precipitation - Evaporation
**Reference: from Table 1.1.2.3-1 in AP-42
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5) Emission. rates (g/sec)

8:00 a.m. - 4:00 p.m. = 1,799.1 lb/hr x Ihr x = 226.9 gm/sec

4:00 p.m. - 8:00 a.m. (only wind erosion emissions):

252.9 lb/hr x I hr 454 32.0 gm/sec300 x sec s =

Wind Erosion from Exposed Surface (4.1.2.1.5)

The basic equation used to calculate wind erosion losses as given in OAQPS
Guideline Series No. 1.2-071, October, 1977 is:

Es  AIKCLV'

where:

E suspended articulate fraction of wind erosion losses, tons/acre/year
As  portion of total wind erosion losses that would be measured as

suspended particulate
I = soil erodibility, tons/acre/year
K surface roughness factor
C = climatic factor
L' = unsheltered field width factor
V, = vegetative cover factor

The OAQPS Guideline Series suggests a value of 0.038 for Variable A as
typical of disturbed native soil. The EPA report, "Investigation of Fugitive Dust -
Sources, Emissions and Control," May, 1973 prepared by PED CO assumes that an
average of 2.5 percent of wind erosion soil losses become suspended particulates.

Variable I, the erodibility index, has been determined for the Nevada/Utah
area and the Texas/New Mexico area using maps of soil type and a table of
erodibility index given in the EPA report, "Development of Emissions Factors for
Fugitive Dust Sources," June 1974. The soils of the Nevada/Utah deployment area
are mainly arid with clay and alkali or carbonate accumulation. However, the soil
texture classification may range from predominately silt, as found in the playas, to
all sand, as found in some sand dune areas. This range of soil textures presents a
spread of erodibility index from 40 to 220. The end values of this spread are
localized extremes and not truly representative of the system construction zones. A
more appropriate range of values would be 50 to 130, covering texture classes which
vary from silt loams to medium grained sands.

The types of soil found in Texas/New Mexico are semiarid loams, loamy sands,
shallow clay loam deposits on bedrock, and arid soils with clay and alkali or
carbonate accumulation. These soil types are representative of texture erodibility
index ranging from 35 - 150.

The surface roughness factor, K, denotes the resistance to wind erosion by
ridges of given heights and spacings compared to a standard ridge height-spacing.
Thq factor varies from 1.0 (no reduction) for a field with a smooth surface to a
minimum of 0.5 for a field wizh the optimum ratio of ridge height to spacing.
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The climatic factor, C, is calculated as a measure of wind velocity and surface
moisture. Soil movement by wind varies directly as the cube of the wind velocity
and inversely as the square of the soil surface moisture. The soil moisture varies
directly with the amount of precipitation and inversely as the square of the
temperature. The wind velocity data is obtained from weather records. P-E indices
are used as an index of effective moisture of surface soil particles. The factor C is
therefore based on average wind velocity and the P-E index. The wind value is the
corrected mean annual wind velocity for a standard height of 30 feet and the P-E is
the yearly sum of monthly values determined from precipitation and temperature
data. Garden City, Kansas is used as the standard base and the C factor for this
area is designated as 100 percent. The expression for finding the C factor for any
other geographic location is:

C =0.345 V
(P-E)2

Figure 4.1.2.1.5-1 presents climatic factors for the State of Nevada. The
factors in the deployment area range from 300 in the southern portion of the state
down to 20 in northcentral Nevada. Climatic factors for the Texas and New Mexico
areas of interest range from 50 to 200.

The unsheltered field width, L, is the unsheltered distance across a field or
strip in the direction of prevailing erosive winds. Soil flow across an eroding field is
directly related to the width of the unprotected area. Soil flow increases across the
field in the direction of the wind. When the prevailing wind is across a field or strip
at an angle, the distance the prevailing wind travels can be obtained using Figure
4.1.2.1.5-2. The correlation between the width of a field and its rate of erosion is
also affected by the soil erodibility of its surface: the more erodible the surface, the
shorter the distance in which maximum soil movement is reached. This relationship
between the unsheltered width of a field, L, its surface erodibility, IK, and its
relative rate of soil erosion, L', is shown graphically in Figure 4.1.2.1.5-3.

If Figure 4.1.2.1.5-3 is used to obtain the L' factor, values for the variable I
and K must already be known and an appropriate value for L must be determined. L
can be determined for several different field widths depending on the type of
eroding surface being examined. Disturbed land area around a shelter construction
site is assumed to cover approximately 7.5 acres during construction and 2.0 acres
during operation. DTN roads are assumed to have a disturbed surface width of 74 ft,
while that of cluster roads is approximately 46 ft. The unsheltered distance factor,
L', for a given surface in the prevailing wind direction varies continually. To assess
an average effective distance factor, it may be assumed that in the long term, wind
direction is equally disturbed for all surfaces. Any error attributed to this
assumption would be minimized by the more probable assumption that the surfaces
are equaliy distributed in terms of orientation.

If it is assumed that the eroding surfaces are essentially flat surfaces with a
maximum K value of 1.0, then the 1K value would range from 50 to 130 for the
Nevada/Utah area, and from 35 to 150 for the Texas/New Mexico area. The average
values of L' for surfaces of specified erodibility IK, are shown in Tables 4.1.2.1.5-1
through 4.1.2.1.5-4.

The vegetative cover factor, W, is a measure of the type, quantity and
orientation of residue on a field which will reduce soil wind erosion loss. The degree
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Table 4.1.2.1.5-1. Unsheltered field width factor L' for

7.5-acre plot.

L' AT DIFFERENT PREVAILING WIND DIRECTIONS
IK AVERAGE L'

19 = 90 0 E) = 60 ° 0 = 30 ° 0 = 0 °0

35 0.50 0.53 0.64 1.0 0.67

50 0.58 0.62 0.72 1.0 0.73

130 0.87 0.89 0.95 1.0 0.93

150 0.94 0.96 0.99 1.0 0.97

3493

Table 4.1.2.1.5-2. Unsheltered field width factor L' for

2.0-acre plot.

L' AT DIFFERENT PREVAILING WIND DIRECTIONS
IK AVERAGE L'= 900 0 = 60 0 = 30 0 = 0 °

35 0.35 0.38 0.52 1.0 0.56

50 0.45 0.48 0.59 1.0 0.63

130 0.77 0.80 0.88 1.0 0.86

150 0.85 0.88 0.94 1.0 0.92

3492
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Table 4.1.2.1.5-3. Unsheltered road distance factor L' for
46 ft. wide cluster road.

L' AT DIFFERENT PREVAILING WIND DIRECTIONS
IK -- AVERAGE L'

S= 900 = 600 = 30 °  9=00

35 0.05 0.06 0.11 1.0 0.31

50 0.06 0.07 0.16 1.0 0.32

130 0.14 0.15 0.31 1.0 0.40

150 0.16 0.17 0.34 1.0 0.42

3494

Table 4.1.2.1.5-4. Unsheltered road distance factor L' for
74 ft. wide DTN road.

L' AT DIFFERENT PREVAILING WIND DIRECTIONS
IK AVERAGE L'

9= 900 9 =600 - 30 =0

35 0.09 0.11 0.18 1.0 0.35

50 0.13 0.15 0.23 1.0 0.38

130 0.23 0.24 0.50 1.0 0.49

150 0.26 0.28 0.55 1.0 0.52

3495
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of reduction is related to the other surface erosion variables and V' varies from 1.0
for no cover to 0 for heavy cover (no erosion).

Table 4.1.2.1.5-5 has been prepared to present the range of erosion rates
possible in the construction areas of Nevada/Utah and Texas/New Mexico for
various sizes and types eroding surfaces. The low rates have been calculated using
minimum potential values of I and C, and high rates use maximum values. Factor A
is assumed to be equal to 0.025 for the disturbed soil areas, and 0.038 for gravel
road surfaces. The eroding surfaces are assumed to be essentially flat and the K
value is therefore set to 1.0. The vegetative cover factor will initially be 1.0 after
construction and slowly decreases as revegetation takes place. Since specific
information on the quantity and quality of revegetation is not available, V' is
assumed to remain constant at 1.0.

Construction Emission Rates of Fugitive Dust - PAL Modeling (4..1.2.1.6)

Construction Areas

Assume emission factor IY2 times the AP-42 construction activity rate, since
the AP-42 rate is for medium activity level and moderate silt content. M-X
construction is assumed to occur at high activity level in areas of varying silt
content. A diagram of typical construction areas for which emission rates are
calculated below is given (see Figure 4.1.2.1.6-1).

Construction Activity Fugitive Dust (Table 4.1.2.1.6-1)

Emission factor: 1.5 x 19 ton of particulates/acre month of activity = 1.8
tons/acre/mo. = 0.0006 g/sec-m

Size of construction areas:

I shelter area = 7.5 acres
1-mile segment of cluster road = 5,280 ft x 100 ft = 12.1 acres
I-mile segment of DTN road = 5,280 ft x 125 ft = 15.2 acres

Emission rate for:

1.8 ton MO. day hr 2000 lb 435.5g
Shelter -acre-mo x 7.5acre x 22day x 8 hr 3600 sec ton lb

= 19.3 g/sec.

Similarly,
Cluster road = 29.4 g/sec

and,

DTN Road = 39.1 g/sec.

Assumptions:
o 22 construction days per month
o 8 construction hours per construction day
o 100-ft wide section disturbed for cluster road construction
o, 125-ft wide section disturbed for DTN road construction
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Table 4.1.2.1.5-5. Suspended particulate erosion rates, Es,
in tons/acre/year.

NEVADA/UTAH TEXAS/NEW MEXICO
YST EROS I ON --

ACTIVITY AFA I = 50 1 = 130 1 = 35 1 - 150TYPE
C = 20 C = 300 C - 50 C = 200

Construction Shelter L' - 0.73 L' = 0.93 L' = 0.67 1' = 0.97

7.5 acres Es = 18.3 Es = 18.3' Es - 906.8 Es = 727.5

DTN Road L' = 0.38 L' - 0.49 L1 = 0.35 L
' 
= 0.52

Construction 74 ft. x I mi. Es = 14.4 Es = 726.2' Es = 23.3 Es = 592.8

Construction L' = 0.32 L' - 0.40 ; = 0.31 L' = 0.42
and Cluster Road 0

Operation 46 ft. x I mi. Es = 12.2 Es = 592.8i Es 
= 

20.6 Es = 478.8

OB L' = 1.0 L' = 1.0 L' = 1.0 L' = 1.0
Construction Const. Area

60 acres cs = 25.0 Es = 975.0 Es . 43.9 Es = 750.0

O L, = 1.0 Li = 1.0 L' = 1.0 L4 = 1.0
Construction Const. Area

100 acres Es = 25.0 Es = 975.0 Es = 43.8 Es = 750.0

Operation Shelter L' = 0.63 L' = 086 L' = 0.56 L = 0.92
2.0 acres Es = 15.8 Es = 838.5 Es = 24.5 E, = 690.0

4156
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CLUSTER ROAD
SEGMENT: TYPE 2

DTN SEGMENT
TYPE 2

CLUSTER ROAD SHELTER AREA
UNDER CONSTRUCTION UNDER CONSTRUCTION

SHELTER

SPUR ROAD

SEGMENT

TYPE 3

CLUSTER ROAD
SEGMENT. TYPE 1

DTN SEGMENT:
TYPE 1

CONSTRUCTION
CAMP

3093-A
Fiqure 4.1.2.1.6-1. Diagram of road segments analyzed

for PAL modeling.
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Table 4.1.2.1.6-1. Summary of vehicular fugitive dust emissions
in the deployment area during construction of
the shelters and cluster roads.

T WORST PROBABLE MITIGATED
TYPE (g/sec/meter)

Shelter spur road 0.0180 0.0102 0.0051

Cluster road (Type 1) 0.0741 0.0420 0.0210

Cluster road (Type 2) 0.1326 0.0752 0.0376

DTN (Type 1) 0.0741 0.0420 0.0210

DTN (Tupe 2) 0.2639 0.1496 0.0748

DTN (Type 3) 0.4062 0.2303 0.1152

3510-1

Probable = worst x (0.567) - using emission factor of 0.0064
ton/vehicle-mi.

Mitigated probable x (0.5).
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Vehicular Road Dust on the Roads to Construction Areas

1-mile segment of shelter spur road
o This is a road segment which connects the shelter construction area to

the cluster road system
o Peak daily vehicle flow over segment (based on equipment estimates for

shelter construction)

Emission rates (g/sec, averaged over an 8-hour day)

I - 32/ton truck trip per day 0.101
25 concrete truck trips per day 0.840
I semi-truck trip per day 0.101
20-passenger vehicle trips per day 0.448

1.490 ton/day = 46.9 g/sec

= .0291 g/sec/m
Assumption:

o One shelter area will handle I concrete truck approximately every 20

minutes

1-mile segment of cluster road (TYPE 1)

o this is a completed cluster road segment which handles traffic flow from
the shelter construction areas out to the main DTN network.

o Peak di vehicle flow over segment (based on equipment estimated for
shelter construction)

Emission rates (g/sec, averaged over an 8-hour day)

Three 32-ton truck trips per day 0.303
100 concrete truck trips per day 3.360
Two semi-truck trips per day 0.202
100 passenger vehicle trips per day 2.240

6.105 ton/day = 192.3 g/sec

- .1195 g/sec/m

Number of concrete truck trips per day for shelter construction has been
estimated from materials use figures for a typical construction group as follows:

2.99 x 105 cy of concrete shelter construction period concrete truck
shelter construction period x 282 days x 12 cy

= 88 concrete truck trips/day (average rate)

Assume 4 shelters under simultaneous construction with 25 trips per day to each and
a peak total flow of 100 trips/day:

1-mile segment of cluster road (TYPE 2)

o This is a completed segment of cluster road which handles traffic from
the active cluster road construction area to the main DTN network.
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0 Peak daily vehicle flow over segment (based on equipment estimates for
cluster road construction):

2 tank truck trips per day 0.179
200 off-road truck trips per day 8.960
I semi-truck trip per day 0.101
75 passenger vehicle trips per day 1.680

10.920 ton/day = 344.0* g/sec

.2138 g/sec/m

* Emission rate is based on a worst-case emission factor of 0.0112 ton/vehicle

mile for suspended dust only - multiply all numbers by 0.62:

o number of off-road truck trips per day for cluster road construction has
been estimated from materials use figures for a typical construction
groups as follows:

3.29 x 106 cy of aggregate cluster construction period off-road truck
construction period cluster x 216 days x 40 cy

= 380 off-road truck trips/day (average rate)

o Assume that there are two separate cluster road construction areas
operating simultaneously with a peak daily flow of 200 trips/day in each.

1-mile segment of DTN road (TYPE 1)

o This is a spur segment of DTN road which handles traffic from the
shelter construction areas to the main DTN network (could also be the
main network segment with no other traffic).

o Emission rates and assumptions are same as for "cluster road segment -
TYPE 1" = 192.3 g/sec.

1-mile segment of DTN road (TYPE 2)

o This is a spur segment of DTN road which handles traffic from the
cluster road construction areas to the main DTN network (could also be a
main network segment with no other traffic).

o Traffic flow on this segment is essentially a doubling of "cluster road
segment - TYPE 2" traffic, except that tank truck trips and semi-truck
trips are limited by the vehicle allocation numbers.

4-38



o Peak daily flow over DTN segment (TYPE 3)

Three 32-ton truck trips per day 0.303
3 tank truck trips per day 0.269
4 semi-truck trips per day 0.404
100 concrete truck trips per day 3.360
400 off-road truck trips per day 17.920
500 passenger v,'-iicle trips per day 11.200

33.456 ton/day 1054.0 g/sec

= .6551

(Emission rate is based on a worst-case emission factor of 0.0112 ton/vehicle mile
for suspended dust only - multiply all numbers by 0.62.)

NOTE: Peak daily flows for all previous line source segments do not include
watering vehicles. All emission rates for road segments are based on a worst-case
emission factor of 0.0112 ton/vehicle-mi. No mitigations have been applied.
Addition of watering trucks and other personnel vehicles to DTN segment flows
could increase vehicle numbers and emission rates by factor of 6. Application of
mitigation measures could reduce emission rates on DTNs by a factor of 10.

Combustion-Related Vehicular Emissions (4.1.2.2)

Fuel emissions from M-X construction activities were examined as potential
sources of air quality degradation. The pollutants of concern emitted by combustion
processes are particulates, carbon monoxide, nitrogen oxides, sulfur dioxide, and
hydrocarbons. In addition, ozone and other oxidant pollutants are formed when
nitrogen oxides and hydrocarbons react photochemically in the presence of sunlight.

The major source of the fuel emissions associated with the construction
activities is the operation of heavy-duty diesel-powered vehicles. Emission factors
for various types of heavy-duty diesel-powered construction equipment have been
determined by the EPA (1976) and are listed in Table 4.1.2.2-1. The factors listed
for each pollutant type are given in units of tons of pollutants emitted per hour of
vehicle operation. A normal construction day is assumed to be eight hours. The
total number of construction days as well as the number and types of vehicles to be
used can be determined from the construction schedule (Table 4.1.1-I) and
equipment usage lists (Tables 4.1.1-2 through 4.1.1-4). The construction schedule
presented is for full deployment in Nevada/Utah with initial construction effort
commencing in group No. 11. Maximum daily equipment use is assumed to be
similar for any given group area regardless of the system deployment alternative.
Daily emission rates for each pollutant and vehicle type can be determined by
multiplying the emission factor (from Tables 4.1.2.2-I and 4.1.2.2-2) times the
number of vehicles times the hours of operation. The daily emission rate is then
multiplied by the total number of construction days to yield the total amount of
emissions (Table 4.1.2.2-3 through 4.1.2.2-17).

The emissions from other vehicles used to support the construction activities
(semi-trailers, carry-alls, water trucks, etc.) can be calculated in the same manner
using the emission factors listed in Table 4.1.2.2-2. The factors listed are mean

4-39



Table 4.1.2.2-1. Emission factors for diesel-powered
construction equipment. From EPA (1976).

POLLUTANT EMISSION FACTOR

tYPE OF
NSTRucIOEXHAUST NOCO HYDROCARBONS x Sx P.2T I CV TE
EQUIPMENT (TONS/HR x 10

- 5
) (TONS/HR x 10

" 5
) (TONS/NR x 10

- 5
) (TONS/NR x 10

- 5  
(TONS/MR x 10

- 5
)

7: -k aylnq 19.3 5.5 73.5 6.8 5.6
Tractor

Wheeled 107.5 7.4 49.7 4.5 6.8
Tractor

Wheeled 36.9 11.7 252.5 17.4 8.2
Dozer

73.0 31.3 311.0 23.1 20.3Sc rap~r

'tor 10.7 2.7 52.5 4.3 3.0
,rader

Wheeled 27.6 9.3 120.0 9.1 8.6
:cader

7racklaying 8.0 1.6 29.2 3.8 2.9
.oader

ff-!ighav 67.0 21.8 381.5 22.7 12.8
Truck

9.2 2.7 52.0 3.3
.ci ler

MiSce1laneous 20.7 7.8 113.5 7.1 6.9

1019
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Table 4.1.2.2-2. Emission factorsa  for automobiles and trucks-based
on 1975 Federal Testing Procedures (FTP) standard
conditions. EPA (1976).

POLLUTANT EMISSION FACTOR

VE34ICLE TYPE CO HYDROCARBONSb NOX sox PARTICULATES 
c

("ONS/MI x 10
- 5

) (TONS/MI . 10
-
S) (TOms/mI x l0

5
) (TONS/NI x 10

- 5
) (TONS/HI x 10

- 5
)

Gasoline-pwered, Light- 3.54 0.31 0.25 0.01 0.06
Duty Vehicle (Automobile)

Gasoline-powered, Light- 4.43 0.39 0.25 0.02 0.06
Duty Truck 16000 lbs.

Gasoline-po*ered. Light- 4.47 0.39 0.25 0.02 0.06
Duty Truck 6001-8500 lbs.

Gasoline-powsred, Heavy- 24.94 1.12 1.00 0.04 0.14 + 0.02 (W/41
Duty Vehicle (Buses and Trucks)

Diesel-powered, Heavy- 2.99 0.50 2.19 0.31 0.14 + 0.02 (W/4$1

Duty Vehicle (Buses and Trucks)

1020

a Emission factors are for 1982 calendar year assuming 1979 vehicle models.

Emission factors for 1979 models have been projected from test data
prior to 1976, Not valid for high altitude areas.

bIncludes exhaust, evaporative, and crankcase hycrocarhons.

CIncludes both exhaust and tire wear. An adjustment is made for trucks

with more than 4 tires. W equals the number of tires.
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Table 4.1.2.2-3. TSP emissions associated with DTN construction

L, I5TAW 'E S,*2A, r" EMISSIONS . A

NUBR TRAV'ELED I _ T NUMBER O PER OAY

SEGMIENT VEHICE day Xi P) ,NSTRUCTION E5:

SUMBEBR T I EC orE 4' ,r DAYS X iQ-,
VHI OPERATING TIN Y8 tofl - 3ifle,

h., day tons r to n s hr1 3. x 4> x 3.

Spray truck 2 20 1121 0.23 ).34 586 .. 01 .0.4'

S 1 500 (311, :.24 L0.353 586

Tanrk truck 3 500 (311) 0.23 (0.34) 586 1.35 32 . .

Weter Truck 110 1. 99) 0.23 (0.34) 58r 6.26 68' 37

Carry all 3 21 121 0.31 (04) 586

30-ton truck 32 240 149) 0.24 0.3' 586 ;14 '1 t

off road tr-ck 39 4 12.8 I 586 1 99 62 . 4
0-5 doner 12 4 8.25 ('.48) 586 '~ .:2 . r .

12-G grader 44 8 3.05 S2.0) 586 .

Bakhoe 3 8 8.60 7. 0) 586 '

641-8 scrapar 2 ] 20230 18.411 566 3 34
COpactor 53 4 2.s0 )2.-:' 586

paler 4 S 2.80 2.20) 546

Roller 8 2.50 2.2') 6

Sub-I

Total 402 I

2 Spray truck 2 20 12) 0.23 0.34) i 64

I 50 311f) >24 .0.353 Sf54

Tank truck S 00 '3113 3.23 0.14) 504

Water truck 130 160 3993 0.,3 30.34) 3 564 4 4 4 44 4

CArry all 1 20 .1.2 0.03 30.04) S64

30-ton truck 24 240 149) 0.24 10.35) 564 [ -

Off road truck 318 2.80 311.60 564
D-5 dozer I13 8.25 37.46 3 64-4.4

12-G grader 34 8 3.01 2.5 I 164

Backhoe 2 4 5.60 '.80 I 14

641-8 scraper 18 3 20.30 318.413 564

COspactor 38 8 2.50 32.303 164 . 4

pip.ayer 2 4 6.05 36.30) t64

Paver 3 9 2.50 32.20' 564

Holien 6 8 2.530.2') ' 64
So/b- I 41 b.-

Total 310 1 -

Spray truzk 2 20 (1210,23 30.343 586 1 .1 ' 2

SinS 1 500 33113 0.24 50,5 i 586

Tank tr ck 1 500 3311 ) 0.23 486.

Water trcuck 149 160 (99 0.23 30.343 586 "

Carry all 3 20 3123 0.03 30.043 586 -l

30-ton truck 27 j 240 3149) 0.24 30.353 586 16 1.4

0ff-road truk 34 8 12.80 11.603 586 3.48 3- n. 4 :

3-5dorer 15 8 8.25 (7.48) 586 99 9.90. 3

12-G qradAr 39 8 3.05 2.773 586 95 O.86 5 5

Backhoe 2 8 8.60 (0.80) 588 0.14 03 4 : .

441-B scraper 20 H 20.30 318.41) 586 3.23 2.95)

:pactor 44 8 2.50 32.273 586 2.88 0.80,

Plpelayer 2 8 6.95 (6.303 586 3.11 0.1.

PaVer 3 8 2.50 32.273 586 ).06 30.05)

Roller 7 8 2.50 32.27 586 3.14 (0.13) 3

Tota 351 13.84 (12.55

4 Spray truck 2 20 312) 0.23 (0.34) 500 0.01 0.31.

1 500 3113 0.24 0.353 500 0.12 32.113

Tank truck 3 500 33113 0.23 0.343 500 0.35 0.32"

Water truck 158 160 (993 0.23 30.343 500 5.81 5.273

arty all 3 20 (123 0.03 30.043 500 0.00 30.003

30-ton truck 29 240 (149) 0.24 30.353 500 1.67 ..511 4

Off-road truck 36 8 12.80 311.603 500 3.69 13.35) 1 4 16. -

D-5 doer 16 8 8.25 37.483 500 1.06 0.96' 5

12-0 qrader 41 8 3.05 (2.703 500 1.00 30.91

Backho 8 3.60 (7.803 500 0.21 30.193 2

(41-9 scraper 21 8 20.30 (18.41) 500 3.41 (1.091 1'

2craetor 46 8 2.50 32.273 500 0.9, 30.83) 4

Plpeley.r 3 8 6.95 36.30) 500 0.1 2C.11'2 .

Paler 4 8 2.50 32.27) 500 1.14 3C.134

r 8 2.50 (2.27, 500 ).14 (0.13) - 0 6

Total _ 373 18.64 316.911 93. 94.41

Total .436 68 21 (61.81) 38'.4 '745. 3

'All scles are diee cered ecrept carry-all. 1,12
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Table 4.1.2.2-5. TSP emissions associated with shelter construction

3 4 5 6

DISTANCE eM ISSI N FACTOR EM ISSI INS TOTAL

MER TRAVELED x 10
"  

NUBEP OF PEEL DAY X I--, EMISSIOS

M!JENT VEHICLE or mday ,km/day) tone/Ml (torinekmi CONSTRUCI tons (ton.00 tons (tonnes)

952RZ 'IRE V 3R OR DAYS a 14 x )(.)XC4.,XtS,(6,
VEHMICLES OPERATING TIME tons/hr (tonnes/hr()

hr/day

S2--n truck 3 500 311) 3.24 (0.35) 1239 0.36 (0.33) 4.5 (4.1)

oncrete truck 5C 150 (93) 0.18 (0.26) 1239 1.35 (1.22) 16.7 (15.1)

2 500 il1 3.24 0.31) 1239 0.24 10.22 3.0 2.7)

water truck 224 16 .99) D.23 :0.341 1239 8.24 (7.4" 102.1 192.6)

3arry-all 1 20 _01 3.03 0.04 2239 3.00 10.3O 0.0 10.0)

Fl4tbed trulk 12 20 .1 .23 (.34) 2239 0.06 (0.05) 0.7 .0.6)

D-5 dozer 3 3 9.25 1>49) 1239 0.66 0.60) 8.2 (7,4)

,oGp ctor 3 8 2.50 2.27( 1239 0.36 0..5) 0.7 (0.6)

D-9 with ripper 4 J a 3.05 (2.77) 1239 0.6 .09) 1.2 .12,

641-8 scraper 6 8 20.30 19.41) 2239 0.37 3,.188 12.1 !11.3)

-2-C 4rader 2 8 3.05 2.77) 1239 0.35 _.2 5) 0.6 1.5)

3, -

Total 319 12.09 (10.97) 149.8 (135.9)

32-ton tru4ck 3 500 (311) 0.24 (0.35, 1173 0.36 (0.33) 4.2 3.6)

Concrete truck 39 150 (93) 0.19 0.26) 1133 1.05 k0.95) 12.4 ,11.2)

Sim 1 500 311) 0.24 0.35) 1173 0.12 (0.11) 1.4 (1,3)

Water truck 171 160 (99) 0.23 (0.34) 1173 6.29 (5.71) "3.8 166.9)

Carry-all 2 20 112) 0.03 D.04) 1.73 0.00 (0.00) 0.2 (0.0)

Flatbed tr uck 10 20 (12) 0,23 (0.34) 113 0.05 (0.05) 2.5 (0.5)

D-5 dozer 8 8,5 7.49) 1I13 0.46 C.42) 5.4 4.9)

Coipactor 2 2.50 (2.21) i113 -.04 (0.34) 2.5 (0.5)

0-9 with ripper 4 a 3.05 (2.7') 1173 0.10 (0.39) 1.1 11.3)

641-8 scraper 5 8 20.30 (18.41) 1133 0.81 (0.73) 9.5 8.6)

12-G 9rader 1 8 3.05 (2.771 1173 0.32 (0.02) 0.3 (0.3)

iub-

3otal 245 9.30 (8.44) 109.1 (99.3)

3 32-ton truck 3 500 (311) 0.24 (0.35) 1043 0.36 (0.33) 3.8 {3.4)

Concrete truck 44 10 193) 3.14 (0.26) 1043 1.19 (1.08) 12.4 (11.2)

S1i 1 500 (311) 0.24 (0.35) 1043 0.12 (0.11) (.3 1.2)

Water truck 196 160 (99) 3.23 (0.34) 1043 '.21 )6.54) 75.2 (68.2)

C&rry-all 2 20 (12) 3.03 (0.04) 1043 0.00 (0.00) 0.0 (0.0)

Flatbed truck 11 20 (12) 0.23 (0.34) 1343 0.05 (0.05) 0.5 (0.5)

0-5 dozer 8 8 8.25 (7.48) 1343 0.53 (0.48) 5.5 (5.0)
3~pactor 2 8 2.50 (2.27) 1043 0.04 (0.04) 0.4 (0.4)

0-9 with ripper 4 8 3.05 (2.771 1043 0.10 0.29) 1. 0.9)

641-8 scraper 5 8 20.30 (18.4i) 1043 0.81 (0.73) 8.5 3.,)

12-1 qrader 1 8 3.05 (2.7?) 1043 0.02 (0.02) 0.3 (0.3)

Total 271 10.43 (9.46) 108.9 (98.8)

32-ton truck 3 500 (311) 0.24 (0.35) 1043 0.36 (0.33) 3.4 13.4)

Concrete truck 47 150 (93) 3.18 (0.26) 1343 . 1.15) 13.2 112.0)

$esi1 500 (311) 0.24 (0.35) 1043 3.12 (0.11, 1.3 (1.2)

Water truck 22C 160 (99) :.23 (7.34) 1043 7.65 (6.94) 79.4 (72.4)

Carry-all 3 20 (12) 3.03 (0.041 1043 1 0.00 (0.00) 0.0 0.0)

rlatbed truck 11 20 (12) 3.23 (3.341 1343 0.05 s0.05( 3.5 10.5)

D-5 dozer 9 9 8.25 ('.48) 1043 0.59 (0.541 6.2 (5.6)

Coipactor 3 8 2.50 (2.27) 1043 0.06 0.05) 0.6 (0.5)

D-9 with ripper 4 9 3.35 (2,7) 1043 0.10 (0.091 1.3 (0.9)

641-9 scraper 6 20.30 (18.41) 2043 0.97 (0.88) 10.2 (9.3)

12-1; 4rader L 4 1.31 2.3) 1343 0.02 (0.32) 0.3 10.3)

otb- 11.19 (10.15) 116.9 (106.01

.otal 296

1otal 1,137 43,01 (39.31) 484.7 (439.6)

'All venicles are diesel powered except carry-alls.
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Table 4.1.2.2-C). NOX emissions associated with DTN corlstructiLon.

STAN4CE ThAVELIJIO EMISSIONSA'5C9~ 3~1
y , km~( L30. Y x 22' nUMbER Or PER DAY X1)- EMISSION.-

SE11MENT4 232821.3 u 302388. 25 ON ton- om35la/6M) CONSTROC0108 W.0 - ,33.a t92.* 1,,
W009k28 0rYPE 'E41CLES OPERATING riE k AY )3.)X4. )X5 )284. 8,!.,3'6.

hr day 'ona,6. (tonn..,"6r)

'2836 'sr.,.0 (2 2.19 3.22 586 j.09 2'u2 .5
500 i31 21 23.0 5B6 ..1 '.0 4 9

500 3 , o 11,) 2.09 3.20) "86 .9 '2.998 :9,2 .

4r Irb7 V18 99) 2.19 (3.20) 586 E9.S0 64.j32 249- 326 6.

81Rod 2 30.25 34.2,) 86
:12.5429.0 586 *~~oA'~ 4~

d Y,. 52.5 47.63 686 18.48 06V6, . '98

-- r 44 8120.J(108.81 586 2.480 "6, .9 ..

33..60 1 4 31.1220.0) 686 S7.22 09') 306 304.

42.3 Ocaa 2.0( 147.2) 586 20.8 in. 121 , '

-p-or C8103 5(102.9, 8 1.' '7 .6. L 1

8 ~ ~~~ 622272 8616 15, 9.8 16.9'

6 2.0 47.2) 586 3.33 3.2 195 7'

421y-Y 14.62 0.31) 7 224

p30 123 2 0 213109 30)0 064 2 02 '2..8

'a,,, 500 (311) 2.2 3.0 564 1.23 .2

-a, 1u.60 (99) .19 3.05 6 60 4.30. 669 23

All'. 20 20 2) ".6 '3' S6 .2 1 0

2.40 (1 49) 2.1 3.7 66 8561 1.44, "

2f' 00.d ) 831.5 .346.2) 5 5s4 94.60 8 11:0 $33.6 484-:

2 088 3 22.)29 )64 26.16 2.82 -48-1 134.

.. r. .4 626 47.:6) $64 14.18 202 956, . -

s42- 0.cp.r 28 310.,)8) 2 '24 44.38 40.62, 52.6 122.j

Co30pact..2 3n 8 52.0 243.2)1641.8 .014 89 0

8u~a14'l 1803.5,102.9 64 1.29.6 3

I8 52.0 472 64 1.5 4102

.202,581 02 65.8924.6' 1- 49 .2 0

Spray 1-2220 22 2.09 23206622 .
500 311) 2.09 21 3.20) 8 .2 2122

"Y.Ck 300 1 10 (31(.9 3.0 586 3.9 .29. 93 (1

24 -..e '3or 49 060 (99) 2.1 9 (3.*20) ,82221 .47.35) 359 2

Carry All 20 ,212) 2.2 0.32 586 0.22 Z.2

3:-Z0 18008 24 0 20 49) 1 .19 23.20 6 86 24.19 02.0> 3

213 ad. 14 8 31.5 2346.2) S86 223. 9.25;62

D-5 3-1c 15 8 252.52229.02 586 (2.22 171482 , :

2 1 - ., 3" 8 1 56 47.1, $86 16.26 104,6 96 .

88.0..8 12.)0.)586 -.1 24 1 1. ,45
'41-B Srp-r 20 831.028212 5 8649" 4.3' 6 4

Co.1O 4 8 352.0 47.22 686 1860 0.62' ,
P.IaYar 28135029) 61.2 1,6

P,...3 5 2.2 (47.2) 586 .0 2.4
Saa 2.3 247.2) $86 1.26 1 .3 6)

00t al361 297.31)(2b9-66) I 4-

Pray 7,,r8k 2 0 (2:.1032)60 091 91.22 (I

S41 500 (1021 2. 1 2320) J 00 .10 21.00125 :4
7aM5 7'-u 3 500 (311) 2.19 3."20) 600 (.29 (22982 1 141

8a5r'ruk 15 180 (99) 2.1 9 (3.20) 600 556.36 50., , 6. 614
Arr l1 3 20 ( 12) 2.25 23".33) 500 2.22 .2 2

30t. T -3, 2 9 240 11492 2.19 3,202 00 0624 '3.2
218 83. 3 6 8 381.6 (346. 0) 500 i09.e8 99.62 ~ 4- 4 418.

4 0- 20a3 6 0252.5)229.22 500 32.32 29.0 2 4
12-'2.,.der 41 52. (47.6) 500 1 7,22 (106.2

a58 1 20 208 8) 600 2.88 2.1) 14.4 0'..
641-B Scrp., I 8 311.(282.1 Go0 22 4'34 06

Coa~~~~~partor~~~~ 2 22 4.)6, 0.4 2>3' 0. 8

P316YB )4 500.602.262 .

001r 9 22 (47.2 62. 2.90 .254' .4,

~~~~ b 708 17286.0,- 3, )
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Table 4.1.2.2-7. NOx emissions associated with cluster road construction.

2 4 6

DISTANCE ACTOR

TRAVELED IO" NUNSZR O P EM iSSIS TOTALNU14BER mldy(~a) X10
- 
1 t(Z FX10

2 
S N

SEGqENT VEHICLE or ../y / .C/d.5  DAY X 1
U BER TYPE , OR totn/ ai ntonn../ka) CONST RUJCTIO N 'o t t n to l

oR DAS (3) x T))•(. 3) 4(x(. 6.,VEHtCLES OPERATING TL0/ Atonmea/hr) YS ,,6

hr/d.y t

I 0. 2 500 (311) 2.19 (3.20) 1151 2.19 (1.99) 25.2 (22.9
Tank truck 3 500 (311) 2.19 (3.20) 1151 3.29 (2.98) 3'.8 (34.3)
Wate. truck 233 160 (99) 2.19 (3.20) 1151 81.64 (74.05) 939., 852.3,

arry ol 20 (12) 0.25 (0.37) 1151 3.03 (003) 0.3 .2
7ff road tfu.k '3 8 381.5 (346.0) 1151 222.80 (202.081 2,564.4 2.25.9,
41- s.cr.per 4 8 311.0 (282.1) 1151 19.90 (18.051 229.' (2G7.81

4- oe 3 8 252.5((229.0) 1151 26.26 (23.82, 3021.2 ,274.2(
12-G qrade- 40 8 52.5 (47.6) 1151 16.80 (15.24 193.4 (175.4,
Backho 5 8 120.0 (108.8) 1ir: 4.80 (4.35) 55.2 (50.2,
apt2.der I 8 52.0 (47.2) 1151 .42 (0.38) 4.8 '4.4)
Cmapactor 61 a 52.0 (47.2) 1151 25.38 (23.02) 292.1 264.9,

Prpa1ayer 5 a 113.5 (102.9) 1151 4.54 (4.121 02.3 .47.4)
Sub-
Toal 450 408.05 (370.10) 4,696.b .4,259.6.

2 Se- 2 500 (311) 2.19 (3.20) 934 1.10 (1.00) 10.2 9.3,
Tank truck 3 500 (311) 2.19 (3.20) 934 3.29 (2.98) 30.7 (27.8)
water tc'k 179 160 (99) 2.19 (3.20) 934 63.72 (56.89 585.8 (531.3)
Carry .11 4 20 (12) 0.25 (0.37) 934 3.02 (0.02) 0.2 '0.2,
off road truck 56 8 381.5 (346.0) 934 170.91 (255.32) 1,596.3 i,447.8
641-B .crap.r a 311.0 (282.1) 934 17.42 (15.80 162.7 147.6)
D-5 doner 20 8 252.5 (229,0) 934 20.20 (18.323 188.; (171.2
12-0 grader 30 8 52.5 (47.6) 934 12.60 (11.43 117.7 (106.8,
O'ckho. 4 8 120.0 (1088 934 38.40 (34.83) 35.9 (32.6)
Spreader 1 8 52.0 (47.2) 934 C.43 (0.38) 3.9 (3.5)
Copactor 47 8 52.0 (47.2) 934 19.55 (17.73) 182.6 (165.t)
Pfp.layer 4 8 113.5 (102.9) 934 3.63 (3.29) 33.9 (30.

Sub-
TO-a0 346 350.26 (317.69) 2,948.& (2,6'4.4

3 Sm 2 500 (311) 2.19 (3.20) 826 2.19 (1.99) 18.) (16.4)
Tank truck 3 500 (311) 2.19 (3.20) 826 3.29 (2.98) 27.1 (24.6)
Water truck 204 160 (99) 2.19 (3.20) 826 '1.48 (64.83) 590.4 '535.5,
carry 611 5 20 (12) 0.25 (0.37 926 0.03 (0.03) 0.2 0.2)
Dff road truck 64 0 361.5 (346.0) 626 195.33 (177.16) 2,623.4 (2.463.4)
041-6 .ccaper 8 311.0 (282.1) 826 17.42 (15.80) 143.9 (130.51
D- dooer 12 8 252.5 (229.0) 826 24.24 (21.99) 200.2 (181.6)
12-G qrdar 35 8 52.5 (47.6) 626 14.70 (13.33) 12:.4 (120.1)
8.ackhoa 4 8 120.0 (106.6) 826 3.84 (3.48) 31.7 (28.8)
Spreader 8 52.0 (47.2) 626 0.42 (0.36) 3,4 .3.1)
Conpactor 53 8 52.0 (47.2) 826 22.05 (20.00) 182. 265.2
PIP.1eyer 4 8 113.5 (102.9) 826 3.63 (3.29) 30.- 27.2)

sub-
Total 394 368.62 (325.27) 2,961.9 .2,686.4

4 S.. 2 500 (11) 2.19 (3.20) 956 2.19 (1.99) 20.9 (19.0)
Tank truck 3 500 (311) 2.19 (3.20) 956 3.29 (2.96) 31.4 (28.5)
Water truck 216 160 (99) 2.19 (3.20) 956 15.69 t68.65) 723.6 656.3
Carry a11 5 20 (12) 0.25 (0.37) 956 0.03 (0.03) 0.2 0.2)

Off road truck 67 8 381.5 (346.0) 956 204.48 (165.46) 1,954.9 1)'73.
641-l sraper 8 8 311.0 (262.1) 956 19.90 16.05) 190.3 1726)
0-5 doer 13 a 252.5 (229.0) 956 26.26 23.82) 251.0 (22.7)

12-0 qrader 37 8 52.5 (47.6) 956 15.04 (14.09) 148.6 (134.8
6ck.o. 4 8 120.0 108.8) 956 3.a4 (3.46) 36.7 (33.3)
Spreader I 8 52.0 (47.2) 956 0.42 (0.3 4.0 (3.6)
C01pacor 57 8 52.0 (47.2) 956 23.71 (21.50) 226.7 (205.6)
Plp.layr 4 8 113.5 1102.9) 958 3.63 (3.29) 34.7 (31.5)

Sub-
Total 417 378.98 (343.73) 3,623.0 (3,266.1

Total 1,607 1,495.91 (1,356.79) 14,230.1 ,12.90b.7(

1104
!All -hicl.. ate dl...I powered exaept tarry-a11..
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Table 4.1.2.2-8. NOx emissions associated with shelter construction.

t7
._ST. TRAV'ELD

-1, ,/day (kW/ay) FACIR' a 10 EMISSIONS 301.

c .
2 
8 0 8 T .'E H I C O F O R t n/0 8. ...to n AM/6 l N U M B E R O f P P39 6 l4 3 '1 S S 1 3 N 3

r-MBER VEHICLES OPERATING TIME OR OONSTRUCTON bon4 tonne. tons ,tonnes

hr/day tono/hr (tonnoz/hr) DAYS 3.) 4.) x .5. 3.) 4 x ,. I 6.,

,.-ton :rucr 3 500 (311) 2.19 (3.20) 1.239 3.29 (2.981 40 ' 36.91

.3on~cret rk 50 150 (93) 2.19 (3.20) 3.239 1.43 314.933 253 144.3,

,a,, 2 300 33111 2.19 3311) 1,239 2..9 1.99 7.1 (24.6,

Water Orc 224 160 (99) 2.19 (3.20) 1.239 '8.49 171.19) 972.3 862.,-

arty All 3 20 (12) 0.25 (0.37) 1,239 I.C2 (0.02) ".2 0.,

F1a3ed Truck 12 20 (12) 2.19 (3.20) 1,239 7.5 (0.484 6.5 5.93

1- r 10 a 252.5 3229.0) 1,239 20.20 318.32) 250.3 22'.,)

:3mpaz.or 3 9 32.0 347.23 1,239 1.25 1.133 :5.5 .4.1

2-3 wRapp.r 4 4 52.5 (47,6) 1,239 1.68 1.52) 20.4 16.93

,4!-. Scraper 6 8 311.0 3282.13 1,239 14.33 13.54) :c.3 '167.8)

12- d redor 8 S 2.5 47.6 1,239 0.84 D.'63 .. 4 9.4)

319 139.85 .126.84) 17132.' .1.57-.4)

32-o04 500 131) 2.19 (;.20) 1,173 3.29 2.383 38.3 34.9t

:Cocrete Truck 39 150 (93) 2.19 (3.20) 1.173 12.81 rl1.623 :50.] .36.3)

3-, 1 500 (311) 2.19 33.20) 3,173 I.i0 1.0c) 11.6 1;.43

War Trruck 171 160 (99) 2.19 (3.203 1,173 59.92 354.15 '31.8 638.4)

Carry Ail 2 20 (12) 0.25 30.373 1,173 0.00 013 0.1

Fltbed Tt33c 10 20 (12) 2.19 33.20 1,173 _.44 '0.403 3.. 4.4.

0-- Dozer ' 8 252.5 1229.0) 1.3') 14..4 12.92) 165.3 130.33

ompactor 8 52.3 147.23 .)'3 7.83 7. 3 9.9 8.9'

- c,R-r 4 8 32.5 347.63 1.173 .8 1.323 1 . 7 1.91

crape 5 8 311.0 3282.13 1,173 12.44 ,1._6 14. .

12-, crader 52.5 347.6) 1.13 3.42 0.19) 4. 4

1 8
l44tOtaI I 4 10' .8 .2 I 13.

32-Ton r- 3 300 (311) 2.19 (3.20) 1,043 3.29 2.98) 4.

orcrete 7uck 44 11931 2.19 (3.203 1.043 14.45 .1. 130.8 36 93

Se- 1 500 3113 2.19 33.20 1,243 1.11 1.113

water TrcK i 196 160 399) 2.19 (3.20) 1,043 68.68 32.193

.Crry Ail 2 20 (123 0.25 (0.373 1,043 2.00 0.3

Flatbed Trck 11 20 (12) 2.19 (3.20) 1,043 0.48 ,.44 4-'

,-5 Do8 S 8 9 232.5 229.0) 1,043 6.6 ,l4.r6. l, ,% .

:o-p4ctor 2 8 52.0 347.23 1.043 1.83 0.3, 3.'

3-- e/3pper ) 4 8 52.5 47.63 1,043 :.68 1.3 .>

;41-8 craper 5 8 311.0 3182.13 1.043 22.44 0193 10 " .3>

12- Grader 1 1 8 52.5 47.6 1.043 3.42.4

S,.r34t41 277 1 19.33 108.413 1.14 .L

12-Ton Truck 3 500 (311) 2.19 (3.20) 1. 43 .29 298$

Concrete Truck 47 150 (931 2.19 (3.20) 1.043 15.44 .14. .. 4

Sem 1 300 3311) 2.19 33.20 1,043 1 10 '1.33 .4

Water Truck 208 160 (99) I 2.19 3.203 1.J43 7_.88 166.11 *'.. 369.7
'

Arry AIL 3 20 3123 0.25 30.373 1.043 1.31 0.11 a

'rat~d Truck 11 20 312) 2.19 (3.20) 1,043 i.48 31.443

4 0-3 4ozer 9 9 252.5 (229.0) 1,043 1H.18 1,.49, .34, >'' 3

Corpaztor 3 8 52.0 (47.23 1.043 11 1.13 '

0- wrpper 4 R [ 52.5 347.6) 3,243 1,_ 1i 51

54,- Scraper 6 9 311.0 3282.1 1.043 14.3 113.341 . 141 1'

i 2-1 Ircder * 8 52.5 47.63 1.043 .42 0. 38 4 4

3..ror,, 1 296 129).6' 1i'.3 33 11l.5

L343 1.137 496.1) 1444.-9 1.3 ,.

A!. 1ncel Ar- 1,eseI poeered except carry-all-.
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Table 4.1.2.2-9. Co emissions associated with shelter construction.

334 5 6 78

DISTANCE lSS ION1 ?TOR S TOTAL

N R TRAVELED xI UN OF
.nr. .1 -,.y (ka/doy) pER. DAY X 10

"
'2 D'IzssONS

W1EFT VE CLE ,*/f/i (tones/1/d) CONSTRUCT ON ton. (toRn.) ton. 3ttof&'33.naER TY3'! %HICL9S OR OR DAYS 35.3to3.3 34.3 353n 3.
ORAING TIME 0. .3/4) .ISPr/dATyGT tons/hr (tonnes/hr) 13)•1. 5) 13.) x (4.) x t5.) x t6.)

Sr/day

2-ron Trc6 3 500 (3113 2.98 34.35 1.239 4.47 34.0S 55.4 50.21
?uOte 50 150 93 2.98 (4.35 1,239 22.35 (20.27 276.9 (251.2)

Se- 2 500 .311) 2.98 (4.35 1,239 2.98 (2.70) 36.9 133.5)
I3Rer Truc-k 224 160 (94) 2.98 34.353 1,239 106.80 (96.87) 1,323.3 (1,200.2

&orry Al I 20 312) 4.47 36.53 1.239 0.27 30.24 3.3 33.0
_.n IT,r 12 20 3123 2.98 (4.35) 1,238 0.72 (0.65) 8.9 (8.1)
-5 Doer 10 8 36.95 333.51 1,239 2,96 32.68 36.6 333.2)

'opactor 3 8 9.20 (8.34) 1,239 0.22 (0.20 2.7 32.4)
0-9 -,Ripper 4 8 10.75 (9.75) 1,239 0.34 30.31 4.3 (3.91
641-B Scraper 6 8 73.00 (66.211 1,239 3.50 33.17) 43.4 (39.4)
i2-G Grader 2 9 10.75 (9.75) 1,239 0.17 (0.15) 2.1 :1.9

ot319 144.76 (131.321 1,793.8 '1,627.0

2 32-Ton TrucR 3 500 31) 2.98 34.35 1,173 4.47 34.053 52.4 347.5)
n -Co norota Tru 39 150 3931 2.98 34.35) 1,173 17.43 15.813 204.5 3185.5)

S- 500 3311) 2.98 34.35 1,173 1.49 1.35) 17.5 (15.9)
401er T8'fo .70 160 3993 2.98 t4.35 1,17, 81.53 (73.95) 956.4 3867.5)
.,!rr A11 2 20 .123 4.47 36.531 1.173 0.18 (0.163 2.1 31.93

SFla.10 Trouco i10 20 (12) 2.98 14.353 1,173 0.60 30.54) 7.0 (6.3,
0-5 5- 6.0 3 7 9 36.95 33.513 1,173 2.07 31.88) 24.3 22.0
i Compdor , 2 9 9.20 (8.34) 1.173 0.15 30.14) 1.7 1.5)
0-9 -/Pip33er 4 9 10.75 (9.75) 1,173 0.34 (0 31) 4.0 0.6)
43-8 ocro3.er 5 9 73.,0 366.21 1,173 2.92 32.65 34.3 71.1

I I9 175 39.753 1173 0.09 0.08 10 93

145 111.27 (100.92) 1,305.2 1,183.8)

3 32- ..n rcn 3 500 Ill) 2.98 (4.35) 1,043 4.47 :4.051 46.6 (42.3
!,nore-.n Truko 44 150 .3 2.98 34.351 1.043 19.67 17.84) 205.1 314603

1 500 311) 2.98 4.35 1.043 1.49 31.353 10.0 14.13
40,Oo 70.z0 ...6 160 093 2 98 (4.35 1,043 93.45 (84.76) 974.7 3884.1
Fl0/ 01 2 10 T k 2.4 3 16.533 1,043 0.18 30.16 1.9 1.7
03ab..e9 Tr~c 10 02 2.98 4.353 1,043 0.66 (0.603 6.8 36.2
D- D,.er 4 9 36.95 133.51) 1,043 2.36 2.143 24.7 122.4

7o.,,~or 2 9 9.20 38.343 1.043 0.15 (0.14 1.5 31.4)
L-9 /Ripper 4 9 10.75 9.753 1,043 3.54 33.213 37.0 133.6,

1crayn 5 M 73.00 66.21) 1.043 2.92 32.65 30.5 27.7
-rder 1 0.5 -9.75, 1.043 0.09 (0.08) 0.9 C3.8

277 1128.98 116.98) 1,345.2 (1,220.1)

0 %.1 rro30 3 500 33113 2.98 4.35 1.043 4.47 (4.05) 46.6 (42.3)

oncos.a Truk 47 150 3933 2.98 34.353 1.043 21.01 19.063 219.1 3198.73
S 500 13113 2.98 34.53 1.043 1.49 1.35) 15.5 14.13

dater208 160 3993 2.98 34.35) 1.043 99.17 389.95) 1,034.4 3938.23
ry 111 3 20 '123 4.47 (6.53) 1.043 0.27 20.243 3.8 32.5)

i ed ruck L 20 .121 2.98 34.353 1.063 6.62 36.003 69.0 363.63
005oe 9 8 36.95 (33.51) 1,043 2.66 (2.41) 27.7 125.1
dotr 3 9 9.20 4.341 1,043 0.22 0.20) 2.3 32.1

18/p3er 4 9 10.75 39.75 1,043 0.34 (0.313 3.6 33.3
-cnn3*n 6 9 77.00 66.211 1.043 3.50 33.173 36.5 333.1)

12-';1 8 10.75 19.75 1.04 0.09 0.08 0.9 0.8)

296 139.84 (126.83) 1,458.4 (1,322.8)

2.137 524.87 (476.06) 5,902.6 (5.353.7)

1108
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Table 4.1.2.2-10. CO emissions associated with cluster road construction.

2 3 4 56 8

DISTANCE
TRAVEL.ED ENISSION FACTOR EMISSION~S TOTAL.

-~/day (ka/day) x 5NME r PRDYX1- MSINNUMBER OR tone/vA IN tn (tooe/I NmtOsl Oon P(tomes)'~ ENSSCSEGMENT orY!I. OPERATING TINE O0 CONSTM)TIU txn (tf, . -)n (to(6.)NUMBER Typt, VEHICLES h'nday tofl/h )t-nss/hr) DAYST (3.) a 4.) . (5.) (3. x (4.x (54a(.

Ssns 2 500 (311) 2.98 (4.35) 1151 2.98 (2.70) 34.3 (31.1)
Tenk truck6 1 s00 (311) 2.9e (4.35) 1151 4.47 (4.05) 51.4 (46.6)
Water truck 233 160 (99) 2.98 (4.35) 1151 111.09 (100.76) 1,278.7 (1119.8)
Carry a11 6 20 (12) 4.47 (6.53) 1151 0.54 (0.49) 6.2 (5.6)
Off road truck 73 e 67.00 (60.77) 1111 39.13 (35.49) 450.4 (400.5)
641-D scraper a a 73.00 (66.21) 1151 4.67 (4.24) 53.8 (48.8)
0-5 doner 13 9 36.95 (33.51) 1151 3.84 (3.48) 44.2 (40.1)
12-G grader 40 8 10.75 (9.751 1050 3.44 (3.12) 39.6 '35.9)
Backhos 5 a 27.65 (25.08) 1151 1.11 (1.01) 12.7 (11.5)
Spead r I a 9.20 (8.34) 1151 0.07 (0.06) 8.2 (7.4)
Copactor 61 a 9.20 (8.34) 1151 4.49 (4.37) 51.7 (46.9)

Ppeplayer 5 a 20.70 (18.77) 1151 0.83 (0.75) 9.5 (8.6)
Sob-
Total 450 176.66 (160.23) 2,040.7 (1.050.91

2 SinI 1 S0Y (311) 2.98 (4.35) 934 1.49 (1.35) 13.9 (12.6)
Tank truc.k 3 500 (311) 2.98 (4.35) 934 4.47 (4.05) 41.7 (37.8)
Water truck 179 160 (99) 2.92 (4.35) 934 83.63 (75.85) '81.1 (708.5)
Carry .11 4 20 (12) 4.47 (6.53) 934 0.36 (0.33) 3.3 (3.0)
O ff road truck 56 8 67.00 (60.77) 934 30.02 (27.23) 280.3 (254.2)
r,41-B Scraper 7 a 73.00 (66.21) 934 4.09 (3.71) 38.2 (34.6)
0-S do.er 10 836.95 (33.51) 934 2.96 (2.68) 27.6 (25.0)
12-G grader 30 810.75 (97)934 2.58 (2.34) 24.1(,)21.9)

ack3)o. 4 8 7.65 (25.08) 934 0.88 (0.80) 8.3 (-5)
spreader 1 89.20 (8.34) 934 7.07 (0.06) 0.7, (0.6)
Compactor 47 89.20 (8.34) 934 3.46 (3.14) 32.3 (29.3)
Pip.layer 4 8 20.70 (18.77) 934 0.66 (0.60) 6.2 (5.61

Sub-
Total 346 (34.67 (122.15) .277 1.140.')

3 SinI 2 500 (311) 2.9)8 (4.35) 826 2.98 (2.,0) 24.6 (22.2)
Tank truck 3 500(11 2.98: (4.35) 26 4.47 (4.0S) 36. 9 (33.5)
W=te truck 204 160(,99) 2.9 (4.35) 26 7.7(822) 8034 (78G.")
Carr 811 5 20 (2) 4.47 ( 6.53) 2 0.45 (04)3.7 .3.41
Off road t-uck 64 9 67,00 (60.77) 826 34.3 0 (312) 283.4 (257.2)
641-B 5 raper 873.00 (66.21) 826 4.09 _1.'1) 30 7.9 (306.5)
11-5 doser 1" 36,95 (33.51 826 3.5s (3.22) 29.3 .26.6)
12-G grader 3S 8 1 0.75 ( 9.75 ) 82 3.0 (2.3 2.9 (22.6)

24610 4 7.6 5 ( 25.08) 826 08 (.80) !3 (6.6)

spreader 1 8 9.20 (8.,34) 826 0.087 (0.06 0.6 (0 .5))
C aror 53 890(.3486 3.90 (3.04) 32.2 (29.2)
Ptpelay.r 4 820.270 (10 a.77) 826 0.66 0.60) 5.5 (5 .0)

Total 394 ________155.63 (141.16) 1,589.7 (1,441.))

4 See 2 500 (311) 1.98 (4.3S) 956 2.99 (2.70) .8.5 (25.8)
Tank truck 3 500 (311) 2.98 (4.35) 956 4.47 (4.25) 42.7 (38.')

C ar trck 216 160(909) 2.98 )4.35( 956 20.9 93.41) 984.6'93)

Car 11 5 20 (2) 4.47 (6.53) 956 0.45 ( 0.41) 4.3 (3.9)
Off road truck 67 4 67.00 (60.77) 956 35.91 (32.57) 343.3 (311.4)
641-B ceraper 8 873.00 (66.21); 956 4.67 )4.24 44.7 (40.5)
D-S do er'1 36.95 3 3.5) 956 3 .84 (3.48 3 6.7 (33.3)
12-G graoder 37 910.75 (9.75) 956 3.18 (2.88) 30.4 (27.6)
BacR3,o. 4 2 7.65 (25.081 956 9.98 (8.05) 84.9 )7'.0)
Spreader 1 8 9.20 (8.34) 956 0.07 (0.06) 0.7 '(0.6)
cooertor S7 9.20 (8.34) 956 4.20 (3.81) 40.1 (36.4(
P lpelayer 4 420.7 0 ( 14.77) 956 0.66 ( 0.60) 6.3 ( 5.7)

Sub-
Total 417 173.30 (157.18) 1,647.2 (1,494.0)

Total ,.07 64.26 (580.72) 6,535.3 j1,927.5)

1107
All v10co fro dlegel poaered, except carry-all.
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Table 4.1.2.2-11. CO emissions associated with shelter construction.

4

DISTANCE

TRAVELED EMISSION FACTOR NV3BE7 Or
(4V0WE8 r,0

-  
is5ocn5 TQTAI.

_ V day (ka/day) , 0-, 8048 oCONST8[00T! PX 0O8 0'Nzxo~s1 VHICLE OR to t/ ( PER DAY X 10
- 2  

E IOMS

NM57BER TYPE
1  

VEHICLES OPERATING TIME R DA S tons Itonno.) tons (tonnes)

h.,/day tons/h. (t /hr) 3.) x (4.) x 5. (3., 14.1 . 5., a .,

Spray truck 2 20 (12) 2.98 14.35) 586 0.22 (0.11) 0 (0.6,

5-16 1 500 (311) 2.98 (4.35, 586 1 49 (1.35) 8.7 (7.1

Tank Trck 3 5,70 (311) 2.9b 14.J51 586 4.47 (4.05) 26.2 (23.8)

Water t-kcn 17, 160 (99) 2.98 (4.351 586 42.06 '73.52) 475.0 (4 ).

Carry all 3 00 (12) 4.47 (6.531 586 J.27 (0.24) 1.6 (1.41
30-ton truck 3, 240 (149) 2.98 (4.35) 586 22.89 t27.'6) 1342 (22.6

Off road truck (9 8 67.00 (60.771 586 20.90 (18.96) 222.5 121.2,

D-5 do.r 17 8 36.95 (33.51) 586 5.02 (4.55) 29.4 26.7'
12-G grader 44 a 10.75 (9.751 586 3.78 (3.43) 22.1 (2c.0)

Backhoe 8 27.65 (25.08) 586 0.66 (0.60) 3. 3 (2.5

.41-B scrper 2 1 '3.00 (66.21) 586 13.43 12.18) '8.7 (71.4)

Copactor 5 8 9.20 84.34) 586 3.68 (3.34, 01.6 (19.t

Fi Player 3 q 20.70 (18.'7) 586 0.50 (0.45) 2.9 (2.6,

Paver 4 q 9.20 (8.34) 556 0.29 (0.26) 1.7 (1.5)

Roller a a 9.20 (8.34) 586 0.59 (3.53) 3.4 (3.i)

Sub-
Total 40) 159.15 (144.35) 932.5 (845.8)

Spray truck 2 20 (12) .98 (4.35) 564 .12 10.11) 0.7 (0.61

1 500 (311' 2.98 4.35) 564 1.49 (1.35 8.4 (7.6)

Tank truCk 1 500 (311) 2.98 (4.35) 564 4.47 (4.05) 25.2 (22.9)

water truck 130 260 99, 2.98 (4.35) 564 61.98 (56.22 349.6 (317.11

Carry &11 3 20 (12) 4.4, (6.53) 564 2.67 (2.421 15.j (13.6)

30-ton trutk 24 240 (149) 2.98 (4.35) 564 27.16 (05.58) 96.8 (83.4)

C80f road trok 31 8 67.00 (60.77) 064 16.61 .15.26) 93.7 185.01

D-5 Sozer I3 8 36.95 (33.51) 564 3.64 (3.47) 21.7 19.')

12-G grader 34 3 10.75 (9.75) 564 0.92 (2.81 16.5 (15.01

Backhoe 2 3 2765 f25.08) 564 0.44 (0.40) 2.5 (2.2')

64L-8 scraper 18 ' '3.00 (66.21) 564 20.51 '9.53) 59.) (53.8)
Copactr (i 9 9.20 (8.34) 564 9 2.5)) 25.8 14.3)

pipelayer 2 9 20.-0 (18.77) 564 7.03 1735) 1.9 1.3)
Paver ) 8 9.20 (8.34 564 0.22 3.20, 2.2 11.1

R. l r 11 9. 20 (8.34) 564 0.44 (0.401 2.5 2 3)
Sub-
.7oe. (00 125.99 (114.27) 710.9 (644.')

3 Spray truck 2 20 (12) 2.98 4.35) 586 0.12 (0.111 0.7 (0.6)
S5- 1 35(311) 2.98 (4. 35) 586 1.49 (1.35) 8.7 (..9

Ta X truck 5 500 (3111 2.98 (4.35) 586 4.47 (4.05) 26.2 (23.8)
Oater truck 149 160 (99) 2.98 (4.1) 586 71.04 (64.43) 416.3 (377.6'

Carry .1 1 20 112) 4.47 f6.53) 586 0.27 (0.24) 1.6 (1.5)
30-ton truck 02 240 ,149) 2.9a '4.35) 586 19.31 (17.51) 113.2 (102.')

Ffl road tmcUk 34 e 67.00 (60.7 23 586 19.22 (16.53) 106.8 (96.9)
05 Soner 15 3 (6.95 '33.51) 586 4.43 14.02) 26.0 23.6)
12-G grader 39 8 0.75 (9.7S) 586 3.35 (3.04) 19.6 17.8)

'ackho 2 4 27.60 (25.04) 586 0.44 (0.40) 2.6 (2.4)
641-B -craor 00 q 73.05 (66.21) 586 11.6f (10.59) 68.4 162.0)

Coapactor 44 9.22 (8.34) 586 (.24 (2.94) 19.0 )1'.2)

Pip.2yor 2 9 20.'0 '18.77) 586 0.33 (0.30) 1.9 (1.7)
Paver 1 9 9.20 (8.34) 586 0.22 (0.20) 1.2 2.0)
Roller 7 9 .0 8. 34) 586 0.52 (0.47) 3.0 (2.)

3ub-
Total 3S1 139.13 (126.191 815.3 (739.51

4 Spray t ruck 2 20 (12) 2.98 (4.35) 500 0.22 (0.11) 2.6 (0.0,
Se0 2 100 (3(1 )2.35 '4.035) 500 1.49 (1. 315 '.5 (6.8)

Tank truck 3 500 (311) 2.99 (4.35) 500 4.47 (4.05) 2.4 (20.3)

Water truck 158 160 (991 2.98 4.351 (00 75.33 (68.32) 376.7 (341.7)

Carny all 3 2C (12) 4.47 6.53) 500 0.27 (0.24) 1.3 (1.2)

I-ton truck 29 240 (1491 2.99 14.35) 500 20.24 18.81) 173.2 (94.1)
.FF noad trk 36 4 6370 (60.77 00 19.30 17.51) 96.5 (87.5)

0-5 :. r q 4 36.95 33.53) 500 4.'3 (4.29) 23.6 (21.4)
12-C grader 41 9 10.75 (9.75) 500 3.53 (3.201 17.6 16.0,
Ba k -- 1 8 27.60 (25.18) 500 0.66 0.60) 3.3 (3.0)

641-8 Sropr 22 4 23.00 (66.21) 500 12.26 (11.12) 61.3 155.6)
Ccnpccton 46 6 9.20 (4.34) 500 3.39 (3.07) 16.9 15.2(
Pipaey.r 3 q 0.70 (18.77) 00 7.50 10.45) 2.5 2.3)
Pavr 4 -3 4.20 (8.34) 500 -.29 (0.26) 1.5 1.4)

Roller ' 9 9.20 (8.34) 500 0.52 l0.471 2.6 12.41

sub

Tota l') 147.60 (133.97) '34.0 ,669.4(

Total 1,436 (71.831519.69) 3.1
9

6.- b .899. lI

'All vanitItes ae lieel pownned except :arry-alls.

4-50



Table 4.1.2.2-12. SO x  emissions associated with DTN construction.

3 4 7

DISTANCE

TRAVELED EMISSION FACTOR EMISSIONS PER DAY TOTAL EI41SSION4S

SEGMENTI EICLE TYPE1 NUMBER OF mi/day(km/day) x i0"on OCONSTRUCTI ON t 10
-

e t e
NURSdER VEHICLES OR tona/mi (tonne/km) DAYS a (4) a4(6OPERATING TI 14E OR (3 J x (4. x ( 51(hr /day) tons/hr (tonnes/hr)

I Spray truck 2 20 (12) 0.31 (0.45) 556 0.01 10.01) 0.1 (0.I)
SemI 1 500 (311) 0.31 (0.45) 586 0.16 (0.15) 3.9 (0.8,
Tank Truck 3 500 (311) 0.31 (0.45) 586 0.47 (0.43) 2.7 (2.4)
Water truck 170 160 (99) 0.31 (0.45) 586 8.43 (7.65) 49.4 (44.8)
Carry All 3 20 (12) - 2 586 _ 2
30-TOn truck 32 240 (149) 0.31 (0.45) 586 2.38 (2.16) 14.0 (12.7)

Off-rd truck 39 8 22.70 (20.59) 586 7.08 (6.42) 41.5 (37.6)
D-5 dozer 17 8 17.40 (15.78) 586 2.37 t2.15) 13.9 (12.6)
12- grader 44 8 4.30 (3.90) 686 1.51 (1.37) 8.9 (8.1)

5ackh!o 3 8 9.10 (8.25) 586 0.22 (0.20) 1.3 (1.2)

641-a scraper 23 8 23.15 (21.00) 586 4.26 (3.86) 25.0 (22.7)

Compactor so 8 3.35 (3.04) 586 1.34 (1.23) 7.9 (7.2)
Plpelayer 3 8 7.15 (6.49) 586 0.17 (0.15) 1.0 (0.9)

Paver 4 8 3.35 (3.04) 586 0.11 (0.10) 0.6 t0.5)
Roller 8 8 3.35 (3.04) 586 0.21 0.19) 1.3 (1.2)

Sub- 402 28.72 (26.05) 168.5 (152.8)
Total I

2 Spray truck 2 20 (12) 0.31 (0.45) 564 0.01 (0.01) 0.1 .0.1)

Semi 1 500 (311) 0.31 (0.45) 564 0.16 (0.15) 0.9 (0.8)
Tank truck 3 500 (311) 0.31 (0.45) 564 0.47 (0.43) 2.6 (2.4i

Water truck 130 160 (99) 0.31 (0.45) 564 6.45 (5.85) 36.4 (33.0)

Carry all 3 20(12) - 564- -
30-ton truck 24 240 (149) 0.31 (0.45) 564 1.79 1l.62) 10.1 (9.2)
Off-rd truck 31 8 22.70 (20.59) 564 -

D-5 dozer 13 8 17.40 (15.78) 564 1.81 (1.64) 10.2 (9.3)
12-G grader 34 8 4.30 (3.90) 564 1.17 (1.06 6.6 (6.0)

Backhoe 2 8 9.10 (8.25) 564 0.15 (0.14) 0.8 (0.7)
641-8 scraper 18 8 23.15 (21.00) 564 3.33 (3.02) 18.8 (17.1)
Compactor 38 8 3.35 (3.04) 564 1.02 (0.93) 5.7 (5.2)

Pipelayer 2 a 7.15 (6.49) 564 0.11 (0.10) 0.6 (0.5)

Paver 3 8 3.35 (3.04) 564 0.08 (0.07) 0.5 (0.5)

Roller 6 8 3.35 (3.04) 564 J.16 (0.15) 0.9 (0.8)

sub- 310 22.34 (20.26) 126.0 (114.3)Total

3 Spray truck 2 20 (12) 0.31 (0.45) 586 0.01 (0.01) 0.1 (0.1)
Semi 1 500 (311) 0.31 (0.45) 586 0.16 (0.15) 0.9 (0.8)
Tank truck 3 500 (311) 0.31 (0.45) 586 0.47 (0.43) 2.7 (2.4)

Water truck 149 160 (99) 0.31 (0.45) 586 7.39 (6.70) 43.3 (39.3)

Carry all 3 20 (12) - 2 586 -

30-ton truck 27 240 (149) 0.32 (0.45) 586 2.01 (1.82) 11.8 (10.7)

Off-rd truck 34 8 22.70 (20.59) 586 6.17 (5.60) 36.2 (32.8)

0-5 dozer 15 8 17.40 (15.78) 586 2.09 (1.90) 12.2 (11.1

12-G grader 39 8 4.30 (3.90) 586 1.34 (1.221 7.9 (7.2)

Backhoe 2 8 9.10 (8.25) 586 0.15 (0.14) 0.9 (0.8)

641-B scraper 20 8 23.15 (21.00) 586 3.70 (3.36) 11.7 (19.7)

Compactor 44 8 3.35 (3.04) 56 1.18 (1.07) 6.9 (6.3)
Plpelayer 2 8 7.15 (6.49) 586 0.11 (0.10) 0.7 (0.6)

Paver 3 8 3.35 (3.04) 586 0.08 (0.07) 0.5 (0.5)

Roller 7 8 3.35 (3.04) 586 0.19 (0.1') 1.1 (1.0)

Sub- 351 25.05 122.72) (146.9 (133.2)Total

4 Spray truck 2 20 (12) 0.31 (0.45) 500 0.01 (0.01) 0.1 (0.1)
Semi 1 500 (311) 0.31 (0.45) 500 0.16 (0.15) 0.8 (7.7)

Tank truck 3 500 (311) 0.31 (0.45) 500 0.47 (0.43) 2.3 (2.1)

Water truck 158 160 (99) 0.31 (0.45) 500 7.84 (7.1,) 39.2 (35.6)

Carry all 3 20 (12) - 2 500 - --

30-ton truck 29 240 (149) 0,31 (0.45) 500 2.16 (1.96) 10.8 (8.8)

off-rd truck 36 8 22.70 (20.59) 500 6.54 (5.93) 32.7 (29.7)
D-S dozer 16 8 17.40 (15.78) 500 2.23 (2.02) 11.1 i10.2)
12-G grader 41 8 4.30 (3.90) 500 1.41 (1.28) 7.1 (b.4)
3ackhoe 3 8 9.10 (8.25) 500 0.22 (0.20) 1.1 (1.0)
641-9 scraper 21 8 23.15 (21.00) 500 3.89 (3.53) 19.4 (17.6)
Compactor 46 8 3.35 (3.04) 500 2.23 (1.12) 6.2 (5.6)
Pipelayer 3 8 7.15 (6.49) 500 0.17 (0.15) 0.9 (0.8)

Paver 4 8 3.35 (3.04) 500 0 11 (0.10) 0.5 (0.5)

Roller 7 8 3.35 (3.04) 500 0.19 (0.17) 0.9 (0.8)

Sub- 373 16.63 (24.15) 133.1 (120.7)

Total

Total ',436 102.74 (93.19) 574.5 (521.1)

1100

Al vehicles are diesel poered except carry-als. 4-51
2SO @,,.rOne for this category are relatively inuigniflcant.



Table 4.1.2.2-13. SOx  emissions associated with cluster road construction.

DISTANCE
TRAVELED EMSSON ACTOR N or

IS.E.8T .EH 8 -u i, day tk'd.y) x 0 CONSTRUCION EMISSIONS TOTAL

R I lone/n (ton"R-/6) DAYS PER DAY X 10
.
' EMISSIONS

OPERATNG TIME OR ton (to sntl) to.@ ( mine)
hrldy tone/hr (tomee/hr) (3.) 8 14.1 (5. (3.) a (4.) a (5.) (6.)

.eai 2 900 (311) 0.31 (0.45) 1151 0.31 (0.20) 3.6 (3.3)

500 0111) 0.31 (0.45) 1151 0.47 (0.43) 5.4 (4.9)

ater r c 233 160 (99) 0.31 (0.45) 1151 11.56 (10.48) 133.0 (120.6)

rry2 20 (121 2 1151

ff rod Ir... j '3 22.70 (20.59) 1151 13.26 (12.03) 192.6 (138.4)

I41-8 cra-pr 4 8 23.15 (21.001 .151 1.48 (1.34) 17.1 (15.5)

D-5 Iozr .3 a 17.40 (15.78) 1151 1.81 (1.64) 20.8 (18.9)

!-- 4 r.d r 40 a 4.30 (3.90) 1151 1,38 (1.25) 15.6 (14.33

BacxhOe 5 9.10 (8.251 1151 0.36 (0.33; 4.2 (3.8)

Spreader 1 8 3.35 (3.04) 1151 0.03 (0.03 0.3 10.31,Op-ctor 61 0 3.35 (3.041 1151 1.63 (1.461 16.8 (17.1)

ipl. I.Ye 4 7.15 (6.49 3151 0.29 (0.26) 3.3 (3.01

Total I 453 32.58 (29.55) 374.9 (340.01

Se'. 500 (311) 0.31 (0.45) 934 0.16 (0.15, 1.4 (1.3

d 7T6n tric' 3 500 (3111 0.31 (0.45) 934 0.47 (0.431 4.3 3.9

F wAeer tcc 1'9 160 (99) 0.31 (0.45) 934 8.88 (8.05) 82.9 _75.2)

rry .21 4 20 (121I- 934 - -

200 road 3zic4 56 4 00.70 (10.59) 954 10.17 (9.22) 95.0 (86.3)

641-8 scrapper - a 23.15 (21.00) 934 14.26 112.93) 133.2 (120.1

3-5 do.er 10 a 17.40 (15.78 934 1,39 (1.26) 13.0 O 1.8

2-G grader 30 8 4.30 (3.90) 934 1.03 (0.93) 9.6 (8.71

B ckhoe 4 9 9.10 (8.25) 934 0,29 (0.26) 3.7 (2.4)
5 r e, r8 3.35 (3.04) 934 0.03 (0.03) 0.3 10.3

COmpactor 47 4 3 35 (3.04' 934 1.26 (1.14 11.8 110.1)

np-layer 4 a 7.15 (6.4'.) 934 0.23 (0.21) 2.1 (1.9)

.Otal 346 39.17 (34.62) 356.3 (323.2)

S 2 500 (31 0.31 (0.45) 826 0.31 (0.28) .6(24)

T~O"YYOc I 3 500 (311) 0.31 (0.451 826 0.47 (0.43) 3.8 (3.41

water tr-uck 204 160 (99) 0.31 (0.45) 826 10.12 (9.1S) 83.6 (75.8)
7arry trc 20 (10 - 826 -
COf road truck 64 8 22.70 (20.59) 826 11.62 (10.54) 96.0 (87.1)

641-8 raper 7 8 23.15 (21.00) 826 1.30 (1.18) 10.7 (9.7)
d5 doer 12 a 17.40 (15.78) 826 1.67 (1.51) 13.8 112.5)

12-G grder 35 8 4.30 (3.901 826 1.20 (1.05) 9.9 (9.0)

B-.kho 4 8 9.10 (8.25) 826 0.29 (3.26) 2.4 (0.3)

preadr I 8 3.35 (3.041 826 0.03 (0.03) 0.2 70.2)

COpactor 53 a 3.35 (3.04) 826 1.42 (1.29) 11.7 (10.6)

Pipelayer 4 9 7.15 (6.491 826 0.23 (0.21) 1.9 (1.7)

otal 394 28.66 (25.99) 36.6 (014.6)

4 SR'1 2 500 (311) 0.31 (0.45) 956 0.31 (0.28) 3.0 (2.7)

Tank truck 3 500 (311) 0.31 )0.45) 956 0.47 (0.43) 4.4 (4.0)

water truck 206 160 (99) 0.31 (0.45) 956 10.71 (9.711 102.4 (92.9

Carry all 5 20 (12) _ 2 956 - --

off road truck 67 8 22.70 (20.59) 956 12.17 (11.04) 116.3 (105.5)

641-8 ecraper 9 a 23.15 (21.00) 956 1.48 (1.34) 14.2 (12.9)

D-5 doeer 3 9 17.40 (15.78) 956 1.81 (1.64) 17.3 (15.7)
12-G qrader 3 8 4.30 (3.90) 956 1.27 )1.15) 12.2 (11.1)

Ba.khO 4 8 9.10 (8.251 956 0.29 (0.26) 2.8 (2.5)

Spreader 1 8 3.35 (3.04) 956 0.03 (0.03) 0.0 3.5)

Comapator 57 8 3.35 (3.04) 956 1.53 (1.39) 14.6 (13.2)

Plp.leyer 4 a 7.15 (6.49) 956 0.23 (0.21) 2.2 (2.0)
Sub-

Total 417 30.30 (27.48) 289.7 (262.8)

Total 0,607 139.71 (117.65) 1,257.5 (1.140.6)

1101

All vehicles are diesel powered except carry-alls.

so @ion$ for this category are relatively fnlsiqificnt.



Table 4.1.2.2-14. 'SOx emissions associated with shelter construction.

2 3 4 7
DISTANCE MSSO
TIAVZLD E FATS I OR F c

Socam VMIXZ oJIUER o -/dy (ka/d-y) 10 t M254A0YS TOTAL
aUt%" TYPE' VmIzCL.S OR EMI U O P A 0 SSIONS

OPERATING TOO CONSTRCTIOohr/dayton./he (torn*S/ltr) tons (tcanes) ton. (to=**,p
h /day DAYS (].)X4. .) (3.)X04.4X(.

32-ton Twuck 3 500 (311) 0.31 40.45) 1,239 0.47 (0.43) 5.7 15.2)
Concrete s0 150 (93) 0.31 (0.45) 1,239 2.33 (2.11) 28.8 (26.1,
Truck

Se 2 500 (311) 0.31 (0.45) 1.239 0.31 (0.28) 3.8 13.4,
Water Truck 224 160 (99) 1.31 i0.45) 1,239 11.11(10.08) 137.7(124.;,
Carry All 3 20 (124 -2 1,239 -
F1atbed "12 20 (12) 0.31 (0.45) 1,239 0.07 40,36) 0. r

D05 Dogeo 10 8 17.40(15.78) 1,239 1.39 (1.264) 17.2 '11.1,
0o 7Or 3 4 3.35 (3.04) 1,239 0.0 40.07; i.3 C
D-9 4/iLppar 4 4 4.30 43.90) 1.239 3.14 40.13 1 -
641- 6 23.15(21.00' 1,239 1.11 (1.014 11
Scraper

12-G Grader 2 a 4.30 (3.90) 1.239 0.07 40.08) 0.9 C.,

Sb Total 319 17.08415,491 21i.'.194 ]

32-ton Truck 500 (3114 0.31 (0.45) 1,173 0.47 (0.43) .5
Concrete 39 150 (93) 0.32 (0.45) 1,173 1.81 (1.641 21.3 19 J

Truc 1 500 (311) 0.31 (0.4s) 1.173 0.16 40.151 1.0 t .,
Wat . Truck 171 160 (99) 0.31 (0.45) 1,173 8.48 (7.69) 99. '90
Carry All 2 20 (124 -2 1,173 -
Flatbed 10 20 (12) 0.31 (0.45) 1,173 0.06 .0.05) 1

2 Truck
D-5 Doxe: 7 8 17.40(05.78) 1,173 0.97 (0.80, 11 4 IC
Copactor 2 4 3.35 (3.04) 1,173 0.05 40.05) -6
D-9 W/Rippr 4 8 4.30 (3.90) 1,173 7.14 (0.13) 1.6 : 0
641-0 5 8 33.15)21.00) 1.173 0.93 (0.84) .. 9.9
Scraper

12-4 Grader 1 a 4.30 (3.90) 1,173 0.03 (0.03 0.4 'C 4

Sob Total 245 13.1,(11.84) 1S3.7.1 4

32-ton Truck 3 500 (311) 0.31 (0.45) 1.043 .47 40.43) 4. 4 4
Concrete 44 150 (934 0.31 40.45) 1,043 2.05 1.86 11.4 19.
Truck

Semi 1 500 (311) 0.31 (0.4S) 1,040 0.16 40.23) 1.4 i.
Water Troc) 196 160 499) 0.31 40.45) 1.043 9.72 48.82) 101.4 -2-
Carry All 2 20 (12 - 1,043 - -
Flatb d 11 20 (12) 0.31 (0.45) 1,043 0.07 (0.06)

3 Truck
D-5 Doxe. a a 17.40(15.70) 1.043 1.11 41.01) 11.b , 5
COvactor 2 8 3.3S (3.04) 1.043 0.05 (0.05) D.6 _-5,
0-9 W/Ripi r 4 8 4.30 (3.90) 1.043 0.14 (0.131 1.4 i.)
641-0 5 a 23.15(21.00) 1,043 0.93 (0.841 9." 9.94
Scrapper

12-G Grader 1 a 4.30 (3.90) 1.043 0.03 0.03) 3.4 0,4

Sub Total 277 14.73(13.36) 153.5(139.1

32-ton Truck 3 500 (311) 0.31 40.454 1,043 0.47 40.43) 4.8 4,41
Concrete 47 150 4934 0.31 (0.45) 1.043 2.19 (1.99) 22.8 27,"

Truck
Send 1 500 (311) 0.31 (0.45) 1.043 0.16 (0.15) 1.6 1';
Water Trock 208 160 499) 0.31 (0.45) 1.043 10.32 (9.36) 107.6 97,
Carry All 3 20 412) -2 1,043 - -
laPtbed 11 20 (124 0.31 (0.45) 1,043 0.07 40.06) 0.1 (0.6,

4 fruck
0- SDozr 9 a 17.40(15.781 1,043 1.25 (1.13) 13.1 11,9
Compactor 3 3.35 43.04) 1.043 0.0 (0.07) .4 7.
-9 w/Ripper 4 4 4.30 (3.90) 1.043 0.14 (0.13 1.4 , 34
641-4 6 4 23.15(21.00) 1,043 1.11 (1.014 11.6 Ic.( ,

Scrapper
12-G Grader 1 4.30 (3.90) 1,043 0.03 (0.03) 2.4 (1,4C

Sub Total. 29 15.82(14.351 164.8149..

F - 1,137 60.73(55.041 683.04619.4

1102

'll1 vehicles are d418e. powered exept aerry-alls.

2SOs aln iOlns for thi0 cateqory are relatively lnsiqnificant.
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Table 4.1.2.2-15. HC emissions associated with DTN construction.

d ISTAyCE PIR PLY "- SITRAVELEDT8331 10- -r O ERIA SSI2314SE.WNE8 0OP1L Rt .. . /d.y. T IO 6880I OR tonl/.' (Inn..,2...2/k 23 ASThUC IONn
I VEC OPERATZNG TIME it '3.D 4. 3. 3.. 4., .3. 5 . 6.

5r day 606nmhr /tonnda/hr,

I pray Truck 2 3 20 3123 f 0.50 50.'33 586 3 2 '3.321 .I .0.2.
S 500 311 0.50 (0.'33 58( ?.2- 3).. .5.2.4:

n. tr... 50 33113 0.30 !0.73 586 3.75 2.68. 4.4 4..3

1'6.l .tCx 1,0 160 .999 (.0 . 386 ,.3
'4rry .13 3 20 212) . .9 S0.7 586. .

r k-ton ru.k 32 240 1491 ).50 iO. 3) 44 3 .32
,ff ot ruck 39 8 21.85 319.829 86 . 6 39 ,36.:;
7-3 do.., .7 1 '1.70 310.613 , 386 1.59 (1 44) 9. 3 8.4

.2-.2 a.4r 44 . 8 2.70 (2.433 386 83 . 3
340660* 8! 9.35 (8.481 3 586 -20' .3 1..
641-S *cr&p r 23 0 31.30 228.333 386 .' I 33. 30 6,

'" pacor s0 8 2.70 (2.45) 586 8 1081.

y3p143y6 r 8 7.85 (7.12) . 086

Paver 4 8 2.70 (2.451 386 9 .83 . 3
., 8 8 2.'0 (2.45) 586 i .1

T o t .3 4 0 2 . 3 5 .3 5 t 3 2 . 6 ) p 2 0 7 . 8 7 3

S p 2 20 102 3.30 30.7 ) 364 3.2 .32 1 ,
% 00 1131 3.50 (0.73) 564 3.25 .. 23, 4

........ 3 3500 3313 2.50 0.73 564 2.7 0.63 4-

4Wa.r660c6 233 160 .993 3.50 30.733 364 10.40 39.431 38 3 3
:ary .11 3 20 3123 3.39 0.57' 564 .2 ).02'
1 30-n truck 24 240 3149' 3.30 30.733 364 2.482.6..

f3f o.ad tru0 31 8 21.85 (19.23 364 5.42 4.32' 3 626
3- a tozer .3 8 11.'0 (10.61) 564 '.221.2,, ,6

8.c60. 2 5 8 .33 38.483 564 2.13 2.4.,
641-s ... per 28 1 8 33.30 (28.39 664 .. 4.2 ' [ 244
..compactor j 38 4 8 2.73 (2.45 564 ' 4.6 4.23

r 8 3.83 37.2' 564 ' .7 '0.03
P 8 2.70 2.45. 064 ..54
8R11. 8 2.?' (2.451 364 .63

Tota 310 . 3154.9 140.5

SI I -. _ _ _ _ _ _ _ _

Spray truck 20 123 7.50 30.733 186 2

500 (311) 3.0 30.73) 386 :.. 1.43
.60.6 6636 3 I $00 33123 0.50 (3.73 386 4.4 *4. 2
w46*er trc6 .49 I 160 (?9 ' 0.50 30.733 588 ' 2 le.1 69.9 63.43
i~6 421ry a ]3 20 '123 0.39 30.5732 386 .1 2.22
3--0 truck 2 I 242 31493 0.50 3.73 586 3.24 '2.343 19.2 12.2
ff load 34 8 21.85 319.823 '86 5.94 5.33 4. 33 .6'

>3 r .of 15 8 11.70 310.613 86 .42 1.27 .2 '34

.2-2, .. der 39 8 2.70 2.45) 586 0 2.84 2. 6 .9 .4
scho. 2 4 9.35 8.48 386 I 15 .2.14) 3 3.6)
. a4. 8 31. 3C (28.39) 58, 5.01 .4.54 9.3 6

30o . 44 I 8 2.70 (2.451 1 586 . 086 5.6 5..

P,.L.ye6r 2 8 7.85 7.123 586 2.3 0.22 .- 2.63

3v8 2.70 32.453 58D 2.26 .35 3.4 3.4,
841246 8 2.70 .2.45) 586 j .23.34 .3 2.8

7664 331- 3.83 '.36 80 163.9'

4 ,r a y r u c k 2 2 0 0 . 3 . 2 .2.52 .1 2. 1 '

0. 500 33113 .50 30.733 500 2.23 32. I 1.3 31.2'
l3k -- k 1 500 33113 0.50 30.232 500 3.' 08 3.8 3,.4'
aer 6 ,ck 158 160 '99) 0.50 0.73 30.3 ' 2.4 '1.46 63.2 5.7.
6rry 4.2 3 20 3123 3.39 30.57'' 5,0 3 2.22.0.2 3. 40.23

33],-606 6ruc8 29 240 31493 3.30 303733 '.00 3.46 33.263 2.14 235.83

2ff road 3ru06 36 8 21.85 333.82' O0, 0.29 337 1. ,28.6'
3- 30.., 16 8 il.'0 320.613 300 1 .02 2.36' ".3 6.8.

2-2 36.4.r 41 8 2.70 (2.453 50" '9 0.8! 4.4 .4.C

8*ck60. 3 8 9.33 38.483 300 . 2,.52, 2.2 .. '
i4;-8srp6 I 21 8 31.30 328.39 5,0 3.26 4' 3
c-r... 46 8 2.70 2.4S' 5 .... 9 ..0 , 3.2 4.3

5666 4 8 2.07 '2.4, 64

3 8o4 1 9 2.'0 12451 50 2.25 14 3 02-

7 ,- I I

..416 J 16.41 2.4.t5 4

Cl .hLes ar .1-401 5 red *xc*p6 CArrY-413.

"vaprrarfl and r:4aa nydrOcarwon -l51on !actors inclded.
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Table 4.1.2.2-16. HC emissions associated with cluster road construction.

DL T. TRAVELED EMISS1ON
s4 6y8,d.y) PAL-MR 3 I -" TOTAL

r8 tonI., (nnes8,k3 m) 3. 7F PER DAY x 20 -7 EMISSIONS
YF.,8DST .703.7L NO. 3F 3PERATIN TIME ;JR CONSTRUCTION tolls (tonnes) ton" .tonn.53

* TYPL VEHICLES h.day tonsh[ (3reSS/h') DAYS 13.) . (4.) . 35.) (3. X (4.1 x (5.) X (6.)

5- 500 (311) 0.50 (0.73) 1.151 0.50 (0.45) 5.8 '5.33

Tank Trick 3 500 (311) ).50 30.73) 1,151 0.75 (0.68) 8.6 (7.8)
.ter rruco 233 160 (99) 0.50 (0.73) 1,151 18.64 (16.91) 214.5 144.63

2afry All 6 20 (12) 0.39 (.57) 1.151 0.05 (0.05) 0.5 (0.5)

Off Road Truck 73 8 21.85 ,19.821 2. 151 12.76 (1.S7 146.% 1133.2)

41- 8 crap r 8 8 1.30 318.39 1.15 2.00 (1.813 23.1 (21.03

D-5 Do.n 13 8 11.70 310.61) 1.151 1.22 31.113 34.0 12.73

12-G 7rader 40 8 2.70 32.45) 1.151 0.86 (0.78) 9.9 (9.0)

043.k6- 5 a 9.35 (8.48) 1,151 0.37 (0.34) 4.3 (3.9)

Sprde I 2.70 (2.45) 1.151 0.02 30.02) 0.2 (0.2)

-Ompactor 61 a 2.70 (2.45) 1,151 1.32 31.20) 15.2 (13.8)

Pp.loy.r 5 8 7.85 (7.12) 1.151 0.31 (0.28) 3.6 1(3.3)

3ubotal 450 38.80 435.93 46.6 405.1)

3- 500 1311) .50 30.731 934 0.25 30.23) 2.3 :2.1)

Tank Trick 3 500 (311) 0.50 (0.73) 934 0.75 (0.68) 7.0 (6.3)

r-79 160 99) 3.50 0.73) 934 14.32 312.99) 133.' 3121.3

z4ry Al. 4 20 .12) 7.39 (0.57)2 934 0.03 (0.03) D.3 0.3)

3ff Road 3000 56 I 21.85 319.823 934 9.79 36.86) 91.4 382.9)

641-8 Scraper 7 7 8 31.30 328.39 934 1.75 32.59) 16.4 14.93

D -5 Our 20 1 11.70 310.61) 934 0.94 30.85) 8.7 7.93

o;ad- 30 8 2.70 32.45) 934 0.65 0.59 6., 15.5)

ak 8 9.35 38.48) 934 0.30 30.27) 2.8 :2.5)

Spreader 1 8 2.70 32.45 934 0.02 30.023 0.2 30.2

So:pNctor 47 8 2.70 (2.45) 934 1.72 (0.93) 9.5 18.63

PipelaySY 4 8 7.45 7.12 934 0.25 .0.23 2.3 '2.23

346 00,2.1 285.3 3254.63

mx I 500 313i 7.00 30.733 826 0.50 (0.453 4.1 '3.')

T*4 'r-.Ck 3 500 33113 7.50 0.733 826 37'S 30.683 6.2 S..)

wate5 erucY 3 204 160 (99) 0.50 (0.73) 826 16.32 (14.80) 134.8 2122.31

'arty All 1 5 20 312) 0.39 (0.57)2 826 0.04 30.04) 7.3 0.3)

Iff Road Truck 64 9 21.85 U19.82) 826 11.19 310.ls5 92.4 i83.8

641-8 Scraper 8 31.30 (28.39) 826 1.75 1.593 14.5 (13.2)

*07845 ..ze 9 11.70 (10.b61 826 1.22 31.023 9.3 (8.4)

-2- Ycder 1 35 8 2.70 (2.45) 826 0.76 30.69 6.2 :5.6)

Mackno 8 8 9.35 8.48) 826 0.30 (0.271 2.5 1a.3)

Spreadr i 8 2.?0 (2.45) 826 3.02 30.02) 0.2 0.23

0op.CtOt 53 I 2.'0 (2.45) 826 2.14 31.03) 9.5 38.63

3P~ipoyer I 4 8 '.85 37.121 826 0.25 30.233 2.1 1.9

SubtotaI j 394 34.14 130.96) 282.1 3255.9)

Sm 2 1 500 (311) 0.50 0730.50 0.45 4.8 (4.4)

T-r 3'Yc, I Soo 33113 7.50 30.73) .56 0.75 (0.68) 7.26.53

Wat@er Trick 216 160 .993 0.50 30.773 956 17.28 (15.671 165.2 (149.81

3 Ca."y All 5 20 3123 09 335732 956 0.04 30.04 0.4 30.4

Iff Road TrUck 67 8 2 1.0 319.62 956 11.31 310.623 112.0 3101.6)

641-B Scraper 8 8 31.30 12..39 956 2.00 1.81) 19.2 (31.4)

D-5 Dor 13 8 11.0 10.613 956 1.22 (1.11) 11.6 (10.5)

12-G crap.Y 77 9 2.70 32.453 956 0.80 (0.73) ".6 (6.9

CASOS 4 8 9.35 (8.453 956 0.30 30.27 2.9 32.6)

Spr..d2r i 8 2.70 12.453 956 I 0.02 30.02) 0.2 30.2

57 R 2.70 (2.45) 156 1.23 (1.12) 11.8 (10.7)

73p7i5yYr 4 4 7.85 (7.12) 956 7.25 (0.231 2.4 32.23

3 ,4tl-8 3 843W 36.10 (32.74) 345.3 (313.2)

1 . ,07 
139.11 (126.17) 1, 3.7 (1,228,7'11 0
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T] l le 4.1.2.2-17. HC emissions associated with shelter construction.

4 6

DISTANCE

TBAVELZU tKISSION _(?'TOR NUMBER OF EMSSIONS TOTALS M'ENT "EHICIZ NUMBR mi/day (km/day) x 0cowmTrom 10 2H
,OR O/ 1 o.../km) PER DAY x EMISSION

OPERATING TIM OR tons (tonne.) ton. (t e)

hr/day ton./hr ton no /h) (3.) x (4.) x (5.) (3.) x (4.) x (5.) K (6.)

i -ton *,-c 3 500 (3)1) 0.50 0.73) 1239 0.75 (0.68) 9.3) ( .3)

2ccc.t. truo 50 150 933 ).50 0.73) 1239 3.75 t 3.40) 46.5 I 42.2)

0.4. 2 500 311) 0.50 0.73) 1239 0.50 ( 0.45) 6.2 ( 5.6)

Waer t 1. 224 160 99) 0.50 0.73) 1239 17.92 (16.25) 222.0 (201.4)

1a:t 0 o, l I 2 12 " 0.39 0.57 } 1239 0.02 0.02) 0.3 ( 0.3)

'2.thed 2~ 2 20 12) 0.50 0.73) 1239 0.12 ) 0.11 ) 1 ) 1.4)

-5 Oo." .0 8 1.70 10.61) 1239 0.94 )0.85) 11.6 ) 10.5'

bom~apot 3 8 2.70 (2.45) 1239 0.06 (0.05) 0.8 G 5.7)

0-0 o/rtFper 4 8 2.70 2.45) 1239 0.09 )0.08) 1.1 0

64 1-@ s cta1 O ', 9 31.30 (28.39) 121, 1.50 ( .36) 18.6 16.9)

22-; grader 2 d 2.70 ( 2.45) 1239 0.04 ( 0.04) 0.9 0.5)

319 25.69 (23.30) 318.4 (2B8.8)

C (2-ton trc~C 3 500 (311) 0,50 3 0.73) 1173 0.75 ) 0.68) 08 ) .0)

oncrete ruct (9 150 ( 93) 0.50 (0.73) 1173 2.93 3 2.66) 34.3 ( 31.11

S-ao 1 500 (311) 0.50 t 0.73) 1173 0.25 ( 0.23) 2.9 ) 2.6)

4 ar -r-00k 171 160 ) 99) 0.50 I 0.73) 1173 13.68 (12.41) 160.0 (145.8)

-a:r- al1 2 20 ) 12) 0.39 (0.57)2 1173 0.02 0.02) 0.2 1 0.2)

la oed truck 17 20 ( 12) 0.50 ( 0.73) 1173 0.10 (0.09) 1.2 ( 1.1)

0-5 oner 7 8 11.70 (10.61) 1173 0.66 )0.60) 7.7 ) 1.0)

Conpaccor 2 9 2.70 ( 2.45) I13 0.. )0,04) 0.5 { 0.5)

7- " wrpper 4 8 2.70 3 2.45) 1173 0.09 ) 0.08) 1.0 ( 0.8)

641-B c8oper 5 31.30 (28.39) 1173 1.25 1 1.13) 14.7 ( 13.3)

10-.; rodnc 1 8 2.70 ( 2.45) 1173 0.02 ) 0.02) 0. ) ( 0.3)

ttl4519.79 (17,95) 302.1 (274-0)

S 2-toc crock 3 500 311) 0.50 (0.73) 1043 0.75 30.68) 7.8 ( 7.11

-oncrete t ck 44 150 93) 0.50 ( 0.73) 1043 3.30 ( 2.99) 34.4 ) 31.2)

3-1n 1 500 (311) 0.50 (0.73) 1043 0.25 ( 0.23) 2.6 ) 2.4)

:ater truck 196 160 ) 99) 0.50 ( 0.73) 1043 15.68 (14.22), 63.5 (146.3)

7arry ,21 2 20 12) .39 ( 0.57)2 1043 0.02 ) 0.02) 0.2 ( 0.2)

(Macbed truck 11 27 12) 05 0.7 043 0.11 ) 0.10) 1. 1 1.0)

C-5 dozer 3 8 11.70 (10.61) 1043 0.75 ( 0.68) 7.8 7.1)

:oepa~cor 2 8 2.70 ( 2.45) 1043 0.04 ( 0.04) 0.5 0.5)

0-9 'nc P e , 4 8 2.75 ) 2.453 104a 0.09 (0.08) 0.9 ( 0.8)

642-8 scr per 5 8 31.30 (28.39) 1043 1.25 1.13) 13.1 ( 12.9)

12- qrader 1 a 2.70 ) 2.45) 1043 0.02 C 0.021 0.2 I 0.2)

total 277 22.26 (20.19) 232.1 (210.5)

4 132-t-on truck 1 500 (311) .50 (0.73) 1043 o. (0.68) 7.8 ( 7.1)

*onoete trc 47 150 ) 93) 0.50 ) 0.73) 1043 3.53 ) 3.20) 36.8 ( 33.4)

Iamo 1 500 (311) 0.50 0.73) 1043 0.25 (0.23) 2.6 ( 2.4)

tlrcr-.ck 208 160 ) 99) 0.50 ( 0.73) 1043 16.64 (15.09) 173.6 (15 ..5)

Carry .1 3 20 12) 0.39 ( 0.57)2 1043 0.02 ( 0.02) 0.2 ( 0.2)

Flatbed trck 11 20 12) 0.50 ( 0.73) 1043 0.11 1 0.10) 1.1 ( 1.0)

D-5 do..r 9 a 11.70 (10.61) 143 0.84 ) 0.76) 8.8 ( 8.0)

Coactor 3 8 2.70 2.45) 1043 0.06 ( 0.05) 0.7 ( 0.6)

0-9 W/trper 4 8 2.70 ( 2.45) 1043 0.09 0.08) 09 ) 0.)

541-8 ioroPer 4 8 31.30 (28.39) 1043 1.50 ( 1.36) 15.7 L 4.2)

(2-G ar.der 1 8 2.70 )2.45) 1043 0.02 1 0.02) 0.2 ) 0.2)

296 23.81 (21.60) 248.4 (225.3)

1.,37 91.55 (83.04) 1,101.0 (998.6)

1111
Al; eh-cles are diesel powered except carry-IlS.

tEvaporat-va and crarcase hydrocarbon e iS*,on factors Lncludd.
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value emission rates based on Federal Testing Procedure (FTP) conditions. The FTP
conditions tinder which the light-duty vehicles were tested are as follows:

1. Ambient temperature = 75 0 F average (680 F - 86 0 F)
2. Absolute humidity = 75 grains
3. Average speed = 20 mph, 18% idle operation
4. Average cold operation = 21%
5. Average hot-start operation = 27%
6. Average stabilized operation = 52%
7. Air-conditioning not in use
S. Vehicle contains driver only
9. Vehicle is not pulling a trailer

10. Vehicles receive typical in-use maintenance.

The testing for heavy-duty vehicles differed only in that 100 percent stabilized
operation was used, and normal vehicle loading was allowed for.

For scenarios which vary from the FTP conditions, correction factors may be
applied. Corrections are best handled by use of a computerized model, MOBILE 1,
available from the U.S. Environmental Protection Agency. For present purposes,
however, the mean value emission rates were considered as adequate. The rate for
a particular pollutant and vehicle type was multiplied by the number of vehicles and
by the miles per day of travel to determine a daily emission rate. The daily rate
could then be multiplied by the number of construction days to deternine total
emissions. Summary tables of the emission rates are presented in Tables 4.1.2.2-18
through 4.1.2.2-22.

Generator Emissions (Ga'seous and Particulate) (4.1.2.3)

Emissions from the generators located at concrete batch plants, asphaltic
concrete plants, and sand and gravel processing plants are included in Tables 4.1.2.3-
2 through 4.1.2.3-7. Generator emissions are calculated by considering the fuel
needed to process or produce the required materials at each facility. Fuel use is
multiplied by emission factors for each pollutant (Table 4.1.2.3-1) to obtain the total
emission value. Daily emission rates are calculated by dividing the total emission
value by the construction days. Generator daily emission rates are average values.
NO emission rates are the largest, with annual rates approaching or exceeding
100tons year.

OPERATING BASE: VEHICULAR EMISSIONS ON THE HIGHWAY FROM THE
OPERATING BASE TO THE SUPPORT COMMUNITY (4.1.3)

Pollutant level increases in the area surrounding the operating base wi. occur
due to increased flow of vehicle traffic throughout the region. The greatest
concentration increases will be observed along the stretch of major highway which
serves as the connecting link between the base and the support community. Traffic
on this section of the highway will be a combination of the normal daily transient
traffi, flow arid the base-related traffic. The cross-section of vehicle types
trveling on the highway link is assumed to be representative of the national
averdge vehi le mix as given in Table 4.1.3-1. Emission factors for these types of
vehicles re presented in Table 4.1.3-2.
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Table 4.1.2.2-18. Particulate emissions and emission iate; f or

Nevada/Utah deployment area - mobile sources.

38E1.31E 1228TR1KrXON CLUSTER ROAD C2ONST4))CTION Th NST'E

E-MSTRUr105 757 TO1. EMISSION ZO.STRUCTtOs TOTAL EMISSION CONSTRUCT IN TTAL LM 1 .::)N
T718 ?E8.1,0 EM1S11ONS RATE TIME PERIOD EMISSIONS RATE TIME PfRr-', EMSSIONS 3AT

4.2 (Nume of ton- tons/day (1uNb-E of tons ton./day (N-2 2a to to- day

worknq D&y' (ton... ) to.e/day) Working Days) (tonnes) (tonnes/dayi WOrk-n' Das -tOna, torn. , da;

13/84-1. 25.A 0.1 6/84- 4/85 45.6 0.2 Le4 / 4
(282) 123.4) 20.1) (216) (41.4) (0.2.

4 0/85-1,,86 (3.8 0.1 4/85- 4/86 55.1 0.2 6/84-12/84 6.b
963) 30.) (0.1) (261 (SO.0) 10.21 .4.

6V/n- 8/87 25.4 C.1 4/86- k/87 41.2 '.2 2/8- 4/85 185•
282 '23.4) (0.1) (1951 (37.4) (0.22) 94) -o)

t 5/87- /88 25.8 3.1 1/87-11/87 45.6 0.2 4/85-I/85 2
1282) 23.4) (0.1) (216) (41.4) (0.2) (115) 22,t

12 3/86- 7/89 1.7 0 1 11/87-11/88 55.1 0.2 12/85- 4/86 8 .B
(3472 (28.8) (0.1) 261, (50.0 20.21 '1t (24.

1.85-11/86 37.4 0.1 10/84- 4/86 68.4 0.2 5/84- (/85 A1.,
.477, (34.0) (0.1) (391) (62.0) 0.2) (210; 224.0

8/86- 2/38 30.7 0.1 4/86- 6/87 53.2 ..2 3/85-10/85 2.92
(3912 (27.8) (0.1) (304) (48.2 (0.2) (157) 221.6

1 .3,87- 7/89 35.4 0.1 6/87- 5/88 41.8 0.2 10/85- -/86 29.9
1456) (32.5) (0.1) (239) (37.3) {3.2) .197, (21'.,

' '/85- 1/87 31.3 7.1 3/85- 5/86 48.8 1.2 20/94- 6,85 24.3i

(3912 (28.4) 40.1) (304) (44.3) 20.12 2179 221.8

1. 3/86-11,87 24.3 7.1 5/86- 4/87 38.4 3.2 6.85- 1/86 i9.3.
2304) 22.1) 2O.1) (239) .34.8) 20.2 1144) 17.5

2 7/8'-10/88 26.1 0.1 4/87- 2/88 34.' 2.2 .,Be- L..6 7.
,3262 (23.6 (0.1) t216) (31.5 i0.12 '132) Q...

6/88- '89 22.6 0.2 2,88- 2/89 41.9 2.2 86- 1/87 27.7
.2822 . 27.52 (0.22 224) 38.01 2C.,2 132! 216.3

16 7/95- 3/86 26.2 3.1 6/85- 1/86 45.5 3.2 18/84- 2,85 22.2
(304) (23.7) (0.1) (211 241.2) 2.2; 1195) 213.3

95 5/46- 9187 29.9 0.1 1/86- 1/87 54.9 ., (65- 'j.85 24.4 J.1
(3471 (27.12 (0.12 (2612 (49.8) (0.2 2134 21. ..

4 14 5/87- 8/88 28.1 3.1 1/87-L2/87 50.3 0.2 9/85- 3/e6 22.8
(326) 225.5) (0.12 (239) (45.6) 20.2) 125 (20.7.

13 4/88- 7/89 28.1 0.1 12/87-11/88 50.3 0.2 2,86- 9/86 22.8
3262 22.5) 0.12 (239) (45.6 20.22 (122

,23S
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Table 4.1.2.2-19. NOx emissions and emission rates for
Nevada/Utah deployment area (Page 1 of 2).

DTN CONSTRUCTION

SEGMENT GROUP CONSTRUCTION TIME TOTAL EMISSION RATE
NO. NO. PERIOD EMISSIONS TONS/DAY

(NO. WORKING DAYS) TONS (TONNES) (TONNES/DAY)

1 1/84 - 6/84 354.2 (321.3) 3.4 (3.1)
(105)

4 6/84 - 12/84 458.8 (416.1) 3.4 (3.1)
(136)

5 12/84 - 4/85 317.1 (287.6) 3.4 (3.1)
(94)

6 4/85 - 10/85 387.9 (351.9) 3.4 (3.1)
(115)

12 10/85 - 4/86 458.8 (416.1) 3.4 (3.1)
(136)

1 5/84 - 3/85 549.8 (498.7) 2.6 (2.4)(210)

2 2 3/85 - 10/85 411.1 (372.8) 2.6 (2.4)(157)

3 10/85 - 7/86 515.8 (467.8) 2.6 (2.4)
(197)

9 10/84 - 6/85 524.1 (475.3) 2.9 (2.7)

(179)

10 6/85 - 1/86 421.6 (382.4) 2.9 (2.7)
3 (144)

8 1/86 - 7/86 386.5 (350.5) 2.9 (2.7)
(132)

7/86 - 1/87 386.5 (350.5) 2.9 (2.7)
(132)

16 10/84 - 3/85 359.6 (326.1) 3.1 (2.8)

(115)

15 3/85 - 9/85 419.0 (380.0) 3.1 (2.8)(134)" "

14 9/85 - 3/86 390.8 (354.5) 3.1 (2.8)
(125)

13 3/86 - 9/86 390.8 (354.5) 3.1 (2.8)
(125) 3 ( (

4157
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Table 4.1.2.2-20. CO emissions and emission rates for Nevada/Utah

deployment area - mobile sources.

SMELTZX CONSTRUCTION CLUSTER ROAD CONSTRUCTION DIV CW~TkRUMOV

CONSTRUCTION TOTAL E8MISSION ONSTRUTON TOTAL EMISS ION COSTRUCTION TOTAL SKI SU
SEGMEWT GROUP TIE PEI1OD KISSIONS RATE TIE PERIOD ZMISSX8 RATE TIE PEIOD EMISSIONS RATE

D. NO. (8-bar of ton" tons/day (Number of tons ton/day (wulle. of tons tons/day
VxkNo t4y) o-*I (tates/Sayt WorkingI Day.) I(tftneal (tonnaus/dayj working Day. (tonnes) I ton ies/-y)

11 10/84-11/85 308.5 1.1 6/84 - 4/85 360.8 1.7 1/84- 6/84 161.3 1.5
(282) (279.8) (1.0) (216) (334.5) (t.5) (105) (146.3) (1.4)

4 6/85-11/86 403.7 1.1 4/85- 4/86 445.6 1.7 6/84-12/64 209.0 1.5
(369) (36.2) (1.0) (261) (404.2) (1.5) (136) (189.5) (1.4)

5 7/86- 8/87 308.5 1.1 4/86- 1/87 330.0 1.7 12/84- 4/85 144.4 1.5
(782) (279.8) (1.0 (199) (302.0) (1.5) (94) (131.0) (1.4)

6 5/87- 6/88 308.5 1.1 1/87-11/87 368.8 1.7 4/85-10/85 176.7 1.5
(202) (279.8) (1.0) (216) (334.5) (1.5) (115) (160.3) (1.4)

12 3/88- 7/89 379.6 1.1 11/87-1. '88 445.6 1.7 10/85- 4/86 209.0 1.5

(347) (344.2) (1.0) (261) (404.2) (1.5) (136) (189.5) (1.4)

1 1/85-11/86 447.1 0.9 10/84- 4/86 505.1 1.3 5/84- 3/85 253.1 1.2
(477) (405.5) (0.9) (391) (458.1) (1.2) 

2
101 (229.6) (1.1)

2 2 8/86- 2/88 366.5 0.9 4/86- 6/87 392.7 1.3 3/85-10/85 189.3 1.2
(391) (332.4) (0.9) (304) (356.2) (1.2) (157) (171.7) (1.1)

3 10/87- 7/89 427.4 0.9 6/87- 5/88 308.7 1.3 10/85- 7/86 237.5 1.2
(456) (387.6) (0.9) (239) (280.0) (1.2) (197) (215.4) (1.1)

9 7/85- 1/87 386.5 1.0 3/85- 5/86 456.9 1.5 10/84- 6/85 238.8 1.3
(391) (350.6) (0.9) (304) (414.4) (1.4) (179) (216.6) (1.2)

10 9/86-11/87 300.5 1.0 5/86- 4/87 359.2 1.5 6/85- 1/86 192.1 1.3
(304) (272.6) (0.9) (239) (325,8) (1.41 (144) (174.3) (1.;)

8 7/87-10/88 322.3 1.0 4/87- 2/88 324.7 1.5 1/86- 7/86 176.1 1.3

(326) (292.3) (0.9) (216) (294.5) (1.4) (132) (159.7) (1.3)

7 6/88- 7/69 278.8 1.0 2/68- 2/89 392.3 1.5 7/86- 1/87 176.1 1.3

(282) (252.8) (0.9) (261) (355.8) (1.4) (132) (159.7) (1.2)

16 7/85- 9/86 326.9 1.1 3/65- 1/86 357.7 1.7 10/84- 2/85 163.7 1.4
(304) (296.5) (1.0) (216) (324.5) (1.5) (115) (148.5) (1.3)

15 5/86- 9/87 373.2 1.1 1/86- 1/87 432.3 1.7 3/85- 9/85 190.8 1.4
(347) (338.5) (1.0) (261) (392.1) (1.5) (134) (171.0) (1.3)

4 14 5/87- 8/88 350.6 1.1 1/87-12/07 395.8 1.7 9/85- 3/86 17@.0 1.4
(326) (318.0) (1.0) (239) (359.0) (1.5) (125) (161.4) (1.3)

13 4/88- 7/89 350.6 1.1 12/67-11/88 399.8 1.7 3/86- 9/86 178.0 1.4
(326) (318.0) (1.0) (239) (359.0) (1.5) (125) (161.4) (1.3)

1237
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Table 4.1.2.2-21. SOx  emissions and emission rates for Nevada/Utah
deployment area - mobile sources.

$-RLTEO CONSTRIJCTION CL-TER AD COSTRUCTION 37Th CONSTPL3Cr104

CONSTRrrIOT TOTAL EMISSION CONSTRUCTION TOTAL EMISS ION CONSTRuCTIO TOTAL EMISSION
SENlT GROUP TIME PERIOD EMISSIONS RATE TIM PERIOD EMISSIONS RATE TIME PERIOD EMISSIONS RATE

'40. 40. (Nbor f on. ton/day (Muer of tons to-/da.y Nw r of on. on./day
Wv D.Fn . k -;sonne; ;ton-s;4/.y) Mrln Day.) ttonnes) tonne./day) Worncnq Days) (tonns, .tonne/day;

1 0/84-11,85 36.6 3.2 n,84- 4/S5 61.9 0.3 I/84- 6/84 23.6 2.3
(282; (33.2 3.2; 216 ) 62.5 C0.1 205; 2' 0, )0.1

4 /OS-11/ 
6  

47.9 ).1 4/85-4/86 33.3 0.3 ',/84-12/64 3A.3 .3
,369; .43.4 .0., 203) (75.3; .0.3, (116) 34.'; 2.2,

''66- 6,87 36.6 , 0.2 4A96- 1.,87 62.2 0.3 ,'84- 4/85 6 2.3
.242; .33.2) 0.2; 290; 36.4; 2.3; ' 94; .24."I ,A,

/87- 6/88 36.6 0.2 1/07-11/87 t8.9 0.3 4/85-10.85 32.4 2.36 (282) .33.2; 30.1; 216; 162.3; 0 .3; 1125; .29.8; .3;

3/ 8-- 7'e9 43.0 3.1 A/87-.1, 8 63.3 3 I 486 38.3 3
2 347; 340.; 0.1 361; '.5 ,'0.3, 3136) 34.7 0.3.

1 1 .8 5- 11/ 86 53 .0 0 .1 0/84- 4 /8 6 /47 .a . 8 3/ 4 - ,'8 5 4 5 .7 . 2

4 77 ) 4 8 .0 ; (0 .' 39 1 ) 2 3 . 3 4 -.3 ; 2 1 0 , 4 5 . 5 0 .2

6,86- 2,8S 43.4 0.1 4/86-6/87 214.3 .4 1 38/5-10/85 34.2 2.2

391; (9.4; 30.; f304) I03.6;) ) (35.0, 0.

10,187- 1/89 50.6 0.1 6/87- 5/88 i9.8 .4 0 86 42.91456 (45.9) 0.i { 9) @ .S 1 0. 137) I 8.91 .

9 /83- 1/87 44.3 0.1 3/83- 5.86 /68.9 . '0/84- 685 43..
.391; 40.2; 0,i; 304; .63.4; (. {179 '9.'; 2.2;

3/86-11/87 34.4 0.1 5/86- 4/87 54.. - 2.86 33.2
304) 31.2; 0.1; 239 49.0) (144) , 131.

3 8 ; 7/97-10/88 36.3 0.2 4/87- 2/88 46 [ - '/86 3'2.
326) 3.3; 20.2; 3236) (44.3 [ 15 323 29.3,

6/88- '/89 31.9 0.1 2/88- 2/8979 ,2.
5/7-88 3 (9.0) '0.1261) 1/.8 3.3/ 3,6 2..

6 I ] 49 33.6) (0.11 (2 6) 5 .0 :0. 1 5 - i 0

15 1'8.- 1 43 .1; 30.1; 1/86- 1/87 . 0.3 3 23- 9.6.

"B 5 7- (1' 3 9.8 0. 1 -12/87 70.S 1 ). / - ]/ 6 . .

1 326) 36.1) 0.1) {219) (64.2} 0 ] 1 5 )9 e

3 I 498- 7/89 39.8 0.2 12/87-11/88 70.8 ".3 3/86- 9/86 32.6
3 /126; 36.1) 0.1 239) 064.2; .3) 123; 29.6
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Table 4.1.2.2-22. Hydrocarbon emissions and emission rates for Nevada/Utah
deployment area - mobile sources.

SHELTER CONSTRUCTION CLUSTER ROAD CONSTRUCTION DTN 2ONSTRUCTION

2NSTRUCT ION TOTAL EMISSION CONSTROCTION TOTAL EMISSION CONSTRUCTION TOTAL EISSION
SE9NT 2ROcP riE PERIOD EMISSIONS RATE TIME PERIOD EMISSIONS RATE TINE PEP1OD EMISSIONS RATE

NO. N-Ub-r of ton. ton./day (Number of tons ton./day (Number of ton. tons/dy
WOLx0n0 0ays) tonnes) (tonn../dcy( working Day.) (to... 0) (bnne/ay) 801rk4g Day@) (ton.-) (nto u/day)

11 23/84-11/85 54.9 0.2 6/84 - 4/85 81.5 0.4 1/84- 6/84 36.1 0.3
(IS2) (49.81 (0.2) (216) (73.9) (0.3) (=05) (32.8) (0.3)

4 n/
8 5

-
1 1
/
8 6  

71.8 0.2 4/IM- 4/86 98.4 0.4 6/84-12/84 46.8 0.3
(69) 65.2) (0.2) (261) (89.7) (0.3) (136) (42,4) (0.3)

S 5 /'86- 4/87 54.9 J.2 4/86- 1/87 73.5 0.4 12/84- 4/85 32.3 0.3

,.82) 49.8) (0.2) (195) (66.7) (0.3) (94) (29.3) (0.3)

5,87- -,88 54.9 0.2 1/87-11/87 81.5 0.4 4/85-S0/85 39.6 0.3
(282) .49.8) (0.2) (Z16) (73.9) (0.3) (115) (35.9) (0.3

2~2 ,,8- (;84 67.0 0.2 21/87-11/88 98.8 0.4 10/65- 4/86 46.8 0.3
(47) t61.31 (0.2) (261) (89.3) (0.3) (136) (42.4) (0.3)

1/85-11/86 (05.0 0.2 10/84- 4/86 113.9 0.3 5/84- 3/85 55.8 0.3
47') 35.2) (0.2) (391) (103.3) (0.3) (210 (50.6) (0.2)

2 2 8<86- 2/88 86.3 0.2 4/86- 6/87 88.6 0.3 3/85-10/85 41.7 0.3
391 '78.0) (0.2) (304) (80.3) (0.3) (157) (34.8) (0.2)

3 20'8U -89 100.3 7.2 6/87- 5/88 69.6 0.3 10/85- 7/86 52. 0.3
(456) (31.)1 (0.2) (239) (63.2) (0.3) (197) (47.4) (0.2)

9 '/85- 1,87 66.8 .2 3/85- 5/86 81.2 0.3 10/84- 6/85 53.4 0.3
(i9L 60.6) (0.2) (304) (73,7) (0.2) (179) (48.5) (0.3)

10 1186-11/8, 51.8 0.2 5/86- 4/87 63.9 0.3 6/85- 1/86 43.0 0.3
0304) 47.) (0.2) (239) (57.9) 0.2) (144) (3"9.0 0.3)

3 8 '9'-)'/88 55. 0.2 4/87- 2/88 57.7 0.3 1/86- 7/86 39.4 0.3
.326, (50.5) (0.2) (216) (52.4) (0.2) (132) (35.7) (0.3)

7 ./88- 7/89 48.2 0.2 2/88- 2/89 69.8 0.3 7/86- 1/87 39.4 0.3
'282) 43.7) (0.2) (261) (63.3) (0.2) 132) (35.7) (0.3)

Lb /19s- q,96 55.7 0. 3/85- 1/86 7S.6 0.4 10/84- 1/85 36.7 7.3
(304, (50.5) (0.2) (216) (68.6) (0.3) (115) (33.3) (0.3)

25 5/86- 9.67 63.6 0.2 1/86- 1/87 91.4 0.4 3/85- 9/85 42.7 0.3
.347) (57.7) (0.2) (261) (82.9) (0.3) (134) (38.8) (0.3)

4 28 5:87- 8/88 59.8 7.2 1/87-12/87 83.7 3.4 9/85- 3/86 39.9 0.3
1 25) (54.2) (0.2) (239) (75.9) (0.3) (125) (36.2) (0.3)

23 4/88- '/99 59.8 0.2 12/87-11/88 83.7 0.4 3/86- 9/86 39.9 0.3
((26) (54.2) (0.2) (239) 75.9) (0.3) (125) (36.2) (0.3)

1236

Table 4.1.2.3-1. Emission factors for diesel-powered
industrial equipment.

POLLUTANT EMISSION FACTOR (lb/103 GALLONS FUEL)

Carbon monoxide 102.

Exhaust hydrocarbons 37.5

Nitrogen oxides 469.

Aldehydes 7.04

Sulfur oxides 31.2

Particulates 3.5

4161
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Table 4.1.2.3-2. Bituminous surfacing material for DTN construction:
generator emissions from sand and gravel processing

and stone quarrying and processing plants.

EISSIONS

TOTAL CONIC TOA EMISSN08 TOS ITOONW)
YAJ08 or TOTAL DAILY M4ISSION RATE TOS/DAY (TOtOZS/DAY),lzGMST] GRIOUP MUM Oolrjlr NTUN J8U GALLONS

DAYS N ATEIAL (I - 00) 1 1 I
(3_ O0) +

11 105 1.823 0.406 2.1 (1.9) 1 0.8 (0.7) 9.5 (8.6) 0.1 (0.1) 0.6 (0.6) 0.7 (0.6)
0.020 (0.018) 0.007 (0.007) 0.09L (0.082) 0.001 (0.001) 0.006 (0.005) 0.006 (0.006)

4 136 2.378 0.530 2.7 12.5)Oe .9 '..9) 12.4 (11.3) 0.2 (0.2) ;0.8 (0.8) 0.9 (0.9)

0.020 (0.018) 0.007 (0.007) 0.091 (0.083) 0.001 (0.001) 0.006 (0.006) 0.007 (0.006)

1 94 1.638 0.36S 0.9 (1.7) 0.7 (0.6) I 0.6 (7.8) 0.1 (0.1) 0.6 (0.5) 0.6 (0.6)
0.020 (0.016) 0.007 (0.007) I 0.091 (0.083) 0.001 (0.001) 0.006 (0.005) 0.007 (0.006)

6 11 2.008 0.447 2.3 (2.1) 0.8 (0.8) 10.S (9.5) 0.2 (0.1) 0.7 (0.6) 0.8 (0.7)
0.020 (0.018) 0.007 (0.007) 0.081 (0.083) 0.001 (0.001) 0.006 (0.006) 0.007 (0.006)

12 136 2,378 0.530 2.7 (2.5) 1.0 (0.9) 12.4 (11.3) 0.2 (0.2) 0.8 (0.8) 0.9 (0.8)
0.020 (0.018) 0.007 (0.007) 0.091(0.083) 0.001 (0.001) 0.006 (0.006) 1 0.007 (0.006)

1 210 2.907 0.648 3.3 (3.0) 1.2 1.1) . 1S.2 (13.8) 1 0.2 (0.2) 1.0 (0.9) 1.1 (1.0)
0.016 (0.014) 0.006 (0.005) 0.072 (0.066) 0.001 (0.001) 0.005 (0.004) I 0.005 (0.005)

2 107 2.193 0.489 2.5 (2.3) 0.9 (0.8) 11.3 (10.4) I 0.2 (0.2) 0.8 (0.7) 0.8 (0.7)
0 014) 0006 (0 ) 0.073(0.066) 0.001 (0.001) 0.005 (0.004) 0.005 (0.005)

3 197 2.748 0.612 3.1 (2.0 1. (.0) 14.4 (13.0) 0.2 (0.2) 1.7 (0.9) 1.0 (0.9)
0.016 (0.014) 0.004 )O.OO5( 0.073 (0.068) 0.001 (0.001) 0.005 (0.004) 0.005 (0.005)

9 179 2.748 0.612 3.1 (2.8) 1.1 (1.0) 14.4 1.0) 0.2 (0.2) 1.0 (0.9) 1.0 (0.9)
0.017 (0.016) 0.003 (0.005) 0.070 (0.073) 0.001 (0.001) 0.005 (0.005) 0.006 (0.005)

10 144 2.193 0.489 2.5 (2.3) 0.9 (0.8) 11.5 (10.4) 0.2 (0.2) 0.8 (0.7) 0.8 (0.7)
0.017 (0.016) 0.0.6 (0.06 . I 0.040 (0.072) 0.001 (0.001) 0.000 (0,005) 0.006 (0.000)

o 132 2.000 0.447 2.3 (2.1) 0,8 (00 1. 3(.) 0.2 (0.1) 0.7 (7.6) 0.8 (0.)0.017 (0.016) 0.006 (0.006) 0.079 (0,072) 0.001 (0.001) 0.005 (000) 0.006 (0.005)

7 132 2.008 0.447 2.3 (2.1) 0.8 (0.8) 10.5 (9.5) 0.2 (0.1) 0.7 (0.6) 0.8 (0.7)
0.017 10.016) 0,006 (0.006) 0.079 (0.072) 0.001 (0.001) 0.005 (0,000) 0.006 (0.005)

16 11 2.193 0.489 2.0 (2.3) 0.9 (0.0) 11.5 (10.4) 0.2 (0.2) 0.8 )0.7) 0.8 (0.7)
0.022 0.06) 0.008 (0.007) 0.100 (0.090) 0.001 (0.001) 0.007 (0.006) 0.007 (0.006)

1 134 2.563 0.471 2.9 (2.8) 1.1 (1.0) 1.4 (12.1) 0.2 (0.2) 0.9 (0.9) 1.7 (0.9)
0.022 (0.020) 0.008 (0.007) 0.100 (0.091) 0.002 (0.001) 0.007 (0.006) 0.007 (0.006)

14 12S 2.37 8 0.530 2.7 (2.5) 1.0 (0.9) 12.4 (11.3) 0.2 (0.2) 0.8 (0.8) 0.9 (0.)
0.022 (0.020) 0.008 (0.007) 0.099 (0.090) 0.001 (0.001) 0.007 (0.006) 0.007 (0.006)

13 125 2.370 0.530 2.7 (2.5) 1.0 (0.9) 12.4 (11.3) 0.2 (0.2) 0.8 (0.8) 0.9 (0.8)
0.022 (0.020) 0.009 (0.007) 0.099 (0.090) 0.001 (0.001) 0.007 (0.006) 0.007 (0.006)

'209

! el Rat. 76 Gal.Hr. 0.22; 0.22 X total bitvd, j *o-facinq mate1ials (Cy) - total gallons foul needed.
Material Process Rate 350 Cy. Kr.
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Table 4.1.2.3-3. Bituminous surfacing for DTN construction:
generator emissions from asphaltic concrete plants.

T CUBIC 
EMEW~ISSIONS

YARDS OF TOTAL EMI1SSION4S TONS (TOWN(ES)
BMTMjNCRIS TODTAL DAILY FMISSION RATE TONS/DAY (TONNES/DAY)

NO). or SURFACING 2;ALLWNS
SEGMENT GROP CONSTRUTION MATERIAL OF' FEL

O NO0. DAYS Z9.05i E+05) HC 6 NOY ALDIEHYDES so,TS

0.027(0.025) 0.010(0.009) 0.125(0113) 0.002(0.002) D.008(0.008 0.009)0.008)

4 136 2.378 0.731 3.7(3..) 1.4(1.2) 17.1)15.5) 3.3(0.2) 1.1(1.0) 1211

0.027(0.025) 0.010(0.009) 0.126(0.114) 0.002)0.002) 0.008(0.008) 0.0Y9)0.208)

1 5 94 1.638 0.503 2.6(2.31 0.9(0.9) 11.8)10.7) 0.2(0.2) 0.8)0.7) 2808

0.027(0.025) 0.010(0.009) 0.126(0.114) 0.0020.002) 0.006(0.008) D-209)0.009)

6 115 2.008 0.617 3.1(2.9) 1.2)1.0) 14.5)13.1) 0.2(0.2) 1.0(0.9) 1.3(0.9)

0.027(0.025) 0.010)0.009) 0.126(0.114) 1.0.02(0.002) 0.008)0.008) 2.009)0.008)

12 136 2.378 0.731 3.7(3.4) 1.4(l.2) 17.1)15.5) 0.3)0.2) 1.1)1.0) 1.2)1.1)

0.027(0.025) 0.00)0.009) 0.126)0.114) 3.002)0.002) 0.008(0.008) 2.2,09)0.008)

1 210 2.907 0.893 4.6(4.1) 1.7)1.5) 21.0(19.0) ).3)0.3) 1.411.3) 1.5)1.4)

0.022(0.020) 0.008)0.007) 0.100(0.090) 2.001)0.700) 0.007)0.006) 0.001()0.00t)

2 2 157 2.193 0.674 3.4(3.1) 1.3(1.1) 15.8)14.3) 0.2)0.2) 1.1)1.0) 1.1)1.3)

0.022)0.020) 0.008)0.007) 0.101)0.091) 0.002)0.001) 0.007)0.006) 1.007)0.007)

3 197 2.748 0.845 4.3)3.9) 1.6)1.4) 1941.) 0.3(0.3) 1.3)1.2) 1.4(l.3)

0.022)0.020) 0.004)0.007) 0.101)O09)) 0.002(0.001) 0.007)0.006) 2.007)2.20')

9 179 0.748 0.B45 4.1)3.91 1.6(1.4) 94(80 0.3)0.3) 1.3(0.2) 1.4)1.0)

0.024)0.022) 0.009)0.008) 0.111(0.100) 0.002)0.002) 0.007)0.007) :.008)0.1071)

i0 144 2.193 0.674 3.4(3,1) 1.3(1.1) 15.8014.3) 0.2)0.2) 1.1(0.0) 1.111.0)

0.024(0.022) 0.009)0.008) 0.110)0.100) 0.002(0.001) 0.007)0.007) 0.008)0.007)

a 132 2.008 0.617 3.1)2.9) 1.2)1.0) 14.5)13.1) 0.2)0.2) 1.0(0.9) 1.3)0.9)

0.024)0.022) 0.009)0.008) 0.110)0.099) 0.002)0.001) 0.007)0.007) 0.008)G007)

7 132 2.008 0.617 3.1)2.9) 1.2)1.0) 14.0)13.1) 0.2)0.2) 1.0)0.9) 1009

0.024)0.022) 0.009)0.008) 0.110)0.099) 0.002)0.001) 1.007)0.001) C.OCS)0.3,71

16 115 2.193 0.674 3.4(3.1) 1.3)1.1) 15.8(14.3) 0.2)0.2) 1.1)1.0) 1.1()1.2)1

0.030(0.027) 0.01(0.010) 0.137)0.125) 0.002(0.002) 0.009)0.208) 220029

is 134 2.563 0.788 4.0)3.6) 1.5)1.3) 18.5(16.8) 0.3)0.3) 1.).).3.)

4 0.030)0.027) 0.011)0.010) 0.138)0.125) 0.002)0.002) 0.009)0.008) 0.010)0.229)

14 125 2.378 0.731 3.7(3.41 1.4(l.2) 17.1)15.5) 0.3)0.2) 1.1)1.0) 1211

0.030)0.027) 0.O11(0.010) 0.137)0.124) 0.002)0.022) 0.009)0.008) 2.013)0.009)

13 125 2.378 0.731 3.7(3.4) 1.4(l.2) 17.1)15.5) 0.3)0.2) 1.1)1.0) 1..2)1.1)

__________ ________0.030)0.027) 0.011)0.010) 0.137)0.124) 0.-02(0.202) 2.229)0.008) 720029

a o. Matria 63es Ratl 4!io -H 0.031; 0.31 a total bituminous surfacing )oy) -total gallon. fu.1 needed.
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Table 4.1.2.3-4. Aggregate base material for DTN construction:
generator emissions from sand and gravel
processing plants (Page 1 of 2).

TOTAL EMISSIONS
CUBIC TOTAL TOTAL EMISSIONS TONS (TOtrES)

SEGMENT GROUP NUMBER OF YARDS GALLONS DAILY EMISSION RATE TONS/DAY (TONNES/DAY)
NUMBER NUMBER CONSTRUCTION AGGREGATE OF FUEL'DAYS BASE (E + 05) CO HC 1O0(E + 05) x

11 216 32.90 7.332 37,4 (34.0) 13.8 (12.4) 172.0 (156,0)
10.174 (1.158) 0.064 (0.068) 0.796 (0.722)

4 261 42,77 9.538 48.6 (44.2) 17.8 (16.2) 223.6 (202.8)
0.186 (0.170) 0.068 (0.062) 0.856 (0.778)

5 195 29.61 6.598 33.6 (30.6) 12.4 (11.2) 154.8 (140.4)
0.172 (0.156) 0.064 (0.058) 0.795 (0.720)

6 216 36,19 85066 41.2 (37.4) 15.2 (13.8) 189.2 (171.6)
0.190 (0.172) 0.070 (0.064) 0.876 (0.794)

12 261 42,77 90532 48.6 (44.0) 17.8 (16.2) 223.6 (202.8)
0.186 (0,168) 0.068 (0.062) 0.856 (0.776)

1 391 52.64 11,730 59.8 (54.2) 22.0 (20.0) 275.0 (249.6)
0.154 (0.138) 0.056 (0.052 0.704 (0.638)

2 304 39,48 8,798 44.8 (40.6) 6 (1.0) 206.4 (187.2)0.148 (0.734) 0.054 (0.050) 0.848 (0.770)

31 239 49.35 11.004 56.2 (51.0) 20.6 (18.8) 258.0 (234.0)
0.234 (0.212) 0.086 (0.078) 1,080 (0.980)

9 304 49.35 11.004 56.2 (510.6) 2016 (18.8) 258.0 (234.0)
0.184 (0.16) 0.068 (0.060) 0,848 (0.770)

10 239 49.35 11.004 56.2 (51.0) 20.6 (18.8) 258.0 (234.0)
3 0.184 (0.168) 0.068 (0.060) 0.848 (0.770)

8 216 39.48 8.798 44.8 (40.6) 16,4 (15.0) 206.4 (187.2)
0.188 (0.170) 0.070 (0.062) 0/0864 (0.782)

7 261 46.06 8.066 41.2 (37.4) 15.2 (13.8) 189.2 (171.6)
0,190 (0.172) 0.070 (0,064) 0.876 (0.794)

16 216 39.48 8.798 44.8 (40.6) 16.4 (15.0) 206.4 (187.0)S0.208 (0.188) 0.076 (0.070) 0.956 (0.866)

15 261 46,06 8.264 52.4 (47.4) 19.2 (17.4) 240.3 (018.4)
0.200 (0.182) 0.074 (0.061) 0.922 (0.836)

40.204 (0.184) 0.074 (0.068) 0.936 (0.848)

13 239 42.77 9.532 48.6 (44.0) 17.8 (16.2) 223.6 (202.8)0.204 (0.184) 0.074 (0.068) 0.936 (0.848)

4166

4-66



Table 4.1.2.3-4. Aggregate base material for DTN construction:
generator emissions from sand and gravel
processing plants (page 2 of 2).

TOTAL TOTAL EMISSIONS

NUMBER OF CUBIC GALLONS TOTAL EMISSIONS TONS (TONNES)
,EGMENT GROUP (C NSTRUCTION YARDS OF FUEL' DAILY EMISSION RATE TONS/DAY 'TONNESDAY

UMBER NUMBER DAGGREGATE
'L 8 NUB R DAYS BASE (E + 05)

(E + 05) ALDEHYDES SOX  TSP

11 216 32.90 7.332 2.6 (2.4) 11.4 (10.4) 12.2 (11 2,
0.012 (0.010) 0.052 (0.048) 0.056 (0.052,

4 261 42.77 9.538 3.4 (3.0) 14.8 (13.4) 16.0 C14.4)

0.012 (0.012) 0.058 1.052) 0.62 (0.056;

5 191 29.61 6.598 2.4 (2.2) 10.2 (9.4) 11.0 (10.0)
0.012 (0.010) 0.052 (0.048)1 0.056 )0.052

6 216 36.19 8.066 2.8 (2.6) 12.6 (11.4) 13.6 (12.2)
0.014 (0.012) 0.058 (0.052){ 0.062 ,0.056)

12 261 42.77 9,532 3.4 (3.0) 14.8 (13.4) ' 16.0 (14.4)

0.012 (0.012) 0.056 (0.052)1 0.062 0.046)

1 391 52.64 11.730 4.2 (3.8) 16.4 (16.6) 19.6 .17.8)
0.010 (0.010) 0.046 (0.042) 0.050 (0.1)46)

2 304 39.48 8.798 3.0 (2.8) 13.8 (12.4) 14.8 f13.4)
0.016 (0.014) 0.072 (0.066) 0.078 ,0.070)

3 239 49.35 11.004 3.8 (3.6) 17.2 (15.6) 18.4 16.8)

0.016 (0.014) 0.072 (0.066) 0.078 (0.070)
9 304 49.35 11.004 3.8 (3.6) 13.8 (12.4) 14.8 (13.4)

0.012 (0.012) 0,056 (0.052)' 0.060 (0.054)

10 239 39.48 8.798 3.0 (2.8) 13.8 (12.4) 14.8 (13.4(
0.6)12 (0.012) 0.058 (0.052) 0.061 (0.056)

8 216 36.19 8.066 1.8 (2.6) 12.6 (11.4) 13.6 ,12.2)
0.014 (0.012) 0.058 (0.050)! 0.064 (0.056)

261 36.19 8.066 2.8 (2.6) 12.6 (11.4) 13.6 :12.2)
0.010 (0.010) 0.048 (0.044), 0.052 (0.046)

16 216 39.48 8.798 30.0 (2.4) 13.8 (12.4) 14.8 (13.4)

0.014 (0.014) 0.064 (0.058) 0.068 (0.062)

15 261 46.06 8.264 3.6 (3.2) 16.0 (14.6) 17.2 (15.6)

0.014 (0.012) 0.062 (0.056), 0.066 (0.060)

14 239 42.77 9.532 3.4 (3.0) 14.8 (13.4) 16.0 (14.4)

0.014 (0.012) 0.062 (0.056)1 0.066 (0.060)

13 239 42.77 9.532 3.4 (3.0) 14.8 (13.4) 16.0 (15.0)
0.014 (0.012), 0.062 (0.056) 0.066 (0.060)

4166

Fuel Rate 78 Ga. Hr. 0.22; 0.22 x total aggr egate base (cy) - total gallons

Material Process Rate 350 Cy. Hr. fuel needed.
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Table 4.1.2.3-5. Aggregate base material for cju;ter cun0Lratt'.ol,:
generator emissions from sand arli q!'.-1 ;I 'c ,

and stone quarrying and processinr; partl (o', I '-)f 2).

EMI. I'4:
TtJTAl. Il -4 ON<]T " I.: Y

TOTAL CUBIC TOTAL DAILY EMI S§1 RATE )NS DA :(,,-;P
NUMBER OF YARDS OF GALLONS

SEGMENT GROUP CONSTRUCTION AGGREGATE OF FEL
.NUMDER NUBER DAYS BASE

0 } ( E , 051 co <?I

12 105 5.658 1.250 0,. 62 ' 6 5 '

4 136 7.380 1.624 0 )5c

94 5.084 1.118 ),

1 15 6 .2 3 2 1 .3 71 5 ,;'

11 136 7.380 1 1324 )G.0 2 L) , , ,

1 210 9.020 1.984

2 2 157 6.806 1.497
0, 050 '

2 197 8.528 1.876 o

9 6 ,' 8 3 2 . i i; • ;

9 179 8.528 1.876 0 5

7. 8 7 0 '2 , 5 . E

144 6.806 1.497 0.054 0 . 0 4 4

7.0 6.4' 2., ,2 . 2. 2 .
8 132 6.232 1.371 05 . 4 .. 22-;

7.0 '6.4' 2.. 2. ," -3

132 6.232 1.371 0.t,54 .04S) 0.021 > , 2 9224

7. 7T.O, 2.8 2.. , { " '3 2 .2
16 115 6 .806 I 916 1497 0.0G 00 062' .'2, 2r, ' 0.j 2IN

9.0 8.2 . t 3 46
15 134 1.954 1.750 0.066 0.060 24 .K 3 334

.8.4 ,7 6 a 2 .,. ,f'5
14 125 7,380 1.624 2,0.0 .q ( .)3") ) '21 ," 72 ' . ' 2

8.4 7.,3 2 '8 .
t3 125 7.380 1.624 0

Fuel Rate 78 Ga. Hr. 0.22, 0.22 x total b t' , ,u . "-,r :. .. -- . '. ,
MIaterial Proc.-s Rat'- 350 Cv. Hr. gallons fuel neei
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Table 4.1.2.3-5. Aggregate base material for cluster construction:

generator emissions from sand and gravel processinq
and stone quarrying and processing plants (Page 2 of 2).

EMISSIONS
TOTAL EMISSIONS TONS (TONNES)

TOTAL CUBIC TOTAL DAILY EMISSION RATE TONS/DAY (TONNESDAYK
SEGMENT GROUP NUMBER OF YARDS OF GALLONS
NUMBER NU1BER CONSTRUCTION AGGREGATE OF FUEL'

DAYS BASE (E + 05) ALDEHYDES so VP
(E + 05) (

0.4 (0.4) 2.0 (0.4) 2.2 (2.0'

11 105 5.658 1.250 0.004 (0.004) 0.018 (0.018) 0,02"' '.6)

0.6 (0.6) 2.6 (2.4) 2.t 2 4,
4 136 7.380 1.624 0004 (0.004) 0,018 (0.018) 0.01,0 (0108)

0.4 (0.4) 1,8 (1.6) 1.8 1.8)

5 94 5.084 1.118 0.004 (0.004) 0.018 (0.018) 0.020 (0 018)

0.4 (0.4) 2.2 (2.0) 2.4 C2.2)
6 115 6.232 1.371 0.004 (0.004) 0.018 (0.018) 0.020 (0.018)

0.6 (0.6) 2.6 (2.4) 2.3 (2,4)
12 136 7.380 1.624 0.004 (0.004) 0.018 (0.018) 0.020 '0.018)

0.8 (0.6) 3.2 (2.8) 3.4 (3.0)

1 210 9.020 1.984 0.004 (0.004) 0.014 (0.014) 0.016 (0.014)

0.6 (0.4) 2.4 (2.2) 2.6 (2.4)
2 2 157 6.806 1.497 0.006 (0.004) 0.016 (0.014) 0.016 .0.014)

0.6 (0.6) 3.0 (2.6) 3.2 (2.8)

3 197 8.528 1.876 0.004 (0.004) 0.016 (0.014) 0.016 ,0.014)

0.6 (0.6) 3.0 (2.6) 3.2 .2.8)
9 179 8.528 1.876 0.006 (0.004) 0.016 (0.016) 0.018 (0.016

0.6 (0.4) 2.4 (2.2) 2.6 (2.4)
10 144 6.806 1.497 0.004 (0.004) 0,016 (0.014) 0.018 0.016'

0.4 (0.4) 2.2 (2.0) 2.4 .2.2)
8 132 6.232 1.371 0.004 (0.004) 0.016 (0.014) 101 10,016

0.4 (0.4) 2.2 (2.0) 2. ,. 2
7 132 6.232 1.371 0.004 (0.004) 0.016 (0.014) 0.)18 -.i00

0.6 (0,4) 2.4 (2.2) 2.6 2.4)
16 115 6.806 1.497 0.004 (0.004) 0.020 (0.018) j.022 )0 020

0.6 (0.6) 2.8 (2.6) 3.0 ;2.0)
15 134 1.954 1.750 0.004 (0.004) 0.020 (O.GI8 0.022 0.0201

4 0.6 (0.6) 2.6 (2. ) 2 2, .4;
14 125 7.380 1.624 0.004 (0.004) 0.020 (0.018) 0,22 .2 320)

0.6 (0.6) 2.6 (2.4) 2.b (2.4)

13 125 7.380 1.624 0.004 (0.004) 0.020 (0.006) 0 22 .0 020)

1208-1

Fuel Rate 78 Ga. Hr. 0.22; 0.22 x total bituminous surfacing materials ,CY) z total
Material Process Rate 350 Cy. Hr. gallons fuel needed.
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Table 4.1.2.3-6. Concrete for shelter construction: generator
emissions from concrete batching plants.

EMISSIONS

TOTAL YKISSIOKS TONS 'TOADIES)

TOTAL CUNIC TOTAL DAILY E)ISStIO RATE 0TNS/DAY (TOMIRS/DA)
NUMBER OF YARDS or GALLOMS o

SEGMENT 5noup CONSTRUCTION CONCPUT! FUEL'

NUMBSp RJMER DAYS (E - .05) tE .05O NC NOX  A0)EXYDES 0
x  

TSP

0.7(0.6) 3.3(0.2) 3.3(3.01 0.1(0.0) 3.2)0.21 0.2(0.21
1.0 0.003(0.002 .010.001) 0.012(0.011) 0.0000.000) 0.001(0,001J 0.001(0.001)

4 369 3.887 0.181 0.9(0 ) 0.03(0.3) 4.3(3.9) 0.10.1) 0.(0.3) 0.0.1.(01

0.003 0.002 1 0.O0lO.OO1) 0.012(0.010) G.OOOO.OOO) 0.001(0.301) .001C..C1.

5 282 2.691 0.126 0.6(0.6} 0.2(0.2) 2.9(2.7) 0.0(0.0) 0.210.*) 0,2(0.23

0.002(0.002) 0.001(0.001) 0.010(0.0091 0.000(0.000 0.001 0.001, 0.0010.,0011

6 282 3.289 0.10) 0.8(0.7) 0.310.3) 3.6(3.31 0.1(0.01 0.2)0.2 0.2(0.0,

0.003(0.003) 0.001)0 001) 0.013(0.0121 0000 (0.000J 0.001(0.001 10C. 0,0¢1

12 347 1.880 0.181 0.9(0.8 0.3(0.3) 4.3(3.9) 0.1(0.1) 0.3(0.3) 3,0.3)

0.003(0.0021 0.001(0.001) 0.012(0.011) 0.000(0.000) 0.001(0.001; 0,001(0.001)

1 407 4.784 0.223 1.1(0.0) 0.4(C.4) 5.2(4.71D
0.002)0.002) 0.001)0.001) (.01110.010) 0.000.000) 0.001(0.001, 0.001,0.)011

300.9)0.8) 0.3(0.3) 3.9(3.6) .) 0.1(0.1) 0.3(0.2) D.3(0 -.3
0.00210.002 0.001(0.001 0.010(0.0093 0.000)0.000) 0.001)0.001) 0.0010.001l

456 4.485 0.209 1.1(1.01 0,40.4 4.9(4.0) 010.1) 0.3(0.3) 0.4 C.3)
0.C02(0.002) 0.0010.001) 0.0 0.010 0.0000.0001 0.0010001 ) 0.001 0.001

1.1)1.0 0.4(0.4) 4.9(4.0) 0.1(0.1) 0.3(0.31 0.4(0.33

9 391 4.485 1 0.2090. 0.) 494 5 0. 0.) D -3 3) .( -3

0.00310.002) 0.001(0.001) 0.013(0.011) 0.000(0.000) O.01l.001) 0.001(0.001)

10 304 3.588 0.167 0.0)0.8) 0.3(0.3) 3.9)3.6) 0.1(0.1) 0.3(0.2) 0.3(0.3)
0.003)0.003) 0.001(0.001) 0.013(0.012) 0.000(0.000) 0.001(0.001) 0.Q01(0.001)

326 3.2H9 0.103 0.8)0.7) 0.3(0.3) 3.6(3.3) 0.1(0.01 0.2(0.2) 0.31023

0.002)0.002) 0.001(0.001) 0.011)0.010) 0.000(0.000) 0.001(0.001) 0.002[0.0)

282 3.289 0.153 0.80.7) 0.3)0.3) 3.6)3.31 0.)0.0) 0.2(0.2) 0.3(0.2:

0.003)0.003) 0.001)0.001) 0.013)0.012) 0.000)0.000) 0.001)0.001) 0.001(0.001)

16 304 3.588 0.160 0.9(0.8) 0.3(0.3) 3.9(3.6) 0.1(0.1) 0.3(0.2) 0.3,0.3)

0.003(0.003) 0.001(0.001) 0.013(0.012) 0.000(0.000 0.00110.001 0.000,0.301)

15 347 4.186 0.195 1.0)0.9) 0.4)0.3) 4.6)4.2) 0.1(0.1) 0.310.3) 0.0)0.33

0.00310.003) 0.001)0.001 0.013)0.012) 0.000)0.000) 0.001)0.001) .001)0.001)

(14 326 3.887 0.181 .30.8) 0.3)0.3) 4.3)3.9) 0.1(0.1) 0.3(0.3) 0.3)0.3)
0.003(0.003) 0.001(0.001) 0.013(0.012) 0.000)0,.00 0.001(0.001 0.001(0.001)

13 326 3.887 0.181 . .0.3)0) 0.0(0.3)
0.003)0.003) 0.001)0,001) 0,013)0.012) 0,0001000i) 0 001)0.301) 0.001)0.001)

220'

__ _ R__ ate 7 Gal. /HR - 0.05; 0.05 X Total Concr-te (CY) Total Ga11o"8 Pue Needed
&t4 iZai Proc.. Rate 150 CY/HR.
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Table 4.1.2.3-7. Concrete for shelter construction - generator
emissions - sand and qravel processing and
stone quarrying ard processing plants.

KL EIS41S510S IONS 0TQX54
"35'TAL 506C DAlLY 8ISSION RATE- MO N/DAY (TOW8S/D Y

SE!PUD8 84wP NUMBER OF YARDS '. F 0062'
C283 1 R OAYS" 'C6! 51 25 HC NO ALDEDES s 00

262 2 490 ).666 3.4 (3.11 1 1.2 .1! 15.6 14.2) D.2 5 .2; .2 . 9.4.
1.12 0.0111) 5.504 1.04) 1.151 (0.;0 5.501 .. 01 .204 .5.023 .54 1.524,

3.69 3.4-7 W -.t6 4.4 14.). 1.6 1.5. 25.3 14.4. c.) 5.3) ..4 1.2. .. I.,
2D.512 0.5, 5].)04 0.3041 .S55 Q.J5 2.10' U.0021 2.JC4 '0.-3) .14 2 2041

).600 2.3.1 5.650 . 12.40 14.1 12,8) 1.. 10.2) 2.g 0.6,
2.511 ,.10) .04 1-004) J.,50 (1.,45) 2.101 (0.001) .203 2 .20

6 282 3.289 1.3 3 . 3.4) '.4.2 .15.6, 3,3 10.2) .1 2.).i
0.013 (0.012) 0-.05 5,04) .51 055) 2_<01 5.01.504 0O.204) a43_4

i2 347 3.48' 2.86b 4.4 .4.3 6 1 .5 20.3 t18.4) C.3 0.31 :.4 1.2 .5 3;
).013 0.12) .5 ( 0.041 D.059 (0553) 3.:D1 10.001) 2.04 0.041 1.,4 4j

I 77 4. 784 1.561 5,4 14.9, 2 1 4) 25.5 (22.7) 2.4 10.3) Ill i3 L6
5.'0 5,O0) 0 -.04 (3004) 0.052 10.048) 0.001 .0.001) ,503 2.C' 4 .2

2 391 3.588 ).800 4.1 t3.') 1.5 .4) 18,8 117.0) 0.3 0.3) 1.2 ,

3..0 5.309) 0 04 (0 0,) .548 13.043) 0.201 W.001 0.00 2.03 5.203) I 3 ' ' )C3

3 456 4.485 1.00 5.1 14.6) 1.9 IL') 23.4 101.) 1 .8 10.3) 2.6 1.4),

_.011 10.515) I 0.004 10.004) 35.050 10.54) 2.501 0.5 , .03 .0 .04 3.)0

9 391 4.465 1.000 5.1 A8.6) 1.9 3.1 23.4 121.)) 5.4 0.3) 1.6 .0.4)

5.013 5.012) 5.005 (0.004) 5.560 0.054) 0.001 (0.001) 5.004 .0.004) 5.004 C 04,

0 304 5.588 .400 4.0 , 3.,1 1.5 t1.4) , 18.8 11.5, 3.3 10.3) ,.2 . 1 3.)
.0.015 10.121 0.05)S0.0041 5 D.062 (0.556) 0.01 10. 5.504 5.504 .004 (. 04'

8 326 3.209 5.73 3.' 1.4, 1.4 1 .21' 17.2 15.6) .3 (0.2) 2 .1 .0). .
5.01 ;C.O0) 5.D04 (0.304) 0.053 10.548) 0.O1l 0.001) 5.004 _031 0.3 :4 ),03

85 3.289 ',.33 1., 3.4) [2.4 1. 10..,) _.3 _i. (. 1.2. 1; 1:

5.013 (01.12' _.5041 5.261 0<.5) 2.00 5.521) 1.554 0.-04) .54 .4

16 324 3.548 .405 4.1 15.7) 1 1 4' 6.0 11>5) 2.3 .0.) 2.2 1.i.
5.53 1.012) '2.005 ,1.54) 5.065 0.256' 5. 5 1 5. 1.504 .004, .,4 4

3 347 4.186 0.933 4.8 '4.1 1.7 1.6) '1.9 ;19.81 .3 (C.3) .5 1.3,
0.031 10.002) '.505 5.0.05) 0.063 C.057) I.001 0.001) 2.004 0.)04) ': _C4

14 326 3.847 0.8.66 4.8 4. 1.6 .1.5, 20.7 118.4) _.03) 24 1..2,.3
5.514 105),0005 '.0 5.062 D.31,521021 .004 12-.508 C_ 5'04

13 126 5,.87 0.866 4.4 o4.0) I., 1.5, 5 20.3 118.4, I .3 10.3) 1,4 1.2) 5 1 3)
1.014 0.512) 5.5062505) 2.362 0.553 0.501 10. 00 3 . D504 10.004; , 4 '. 54

F.el Rate '4 10..,48. 0 0.22:-.22: tol Concrete ICY) total gaIlons of f-,1.
Hater o @.. Rate 350 Cy Hr.,

Table 4.1.3-1. National average vehicle mix.

VEHICLE TYPE PERCENT

Motorcycles 0

Cars 80

Light-duty trucks 12

Heavy-duty trucks or buses (gas) 5

Heavy-duty trucks or buses (diesel) 3

4162
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Tal e 4.1 .3-2. 1Lmi asioii factors used for vehicles

aSSOCiated With the opcratinq base.

c ) HC]N0X so xSp
VHI " T, TXPE I gmat)r. (gr'mi) (gm/m3 J(K ga/mi ) ~~ /riM

4,9 . Gmbe4. 3.3 3.2 G,.13 0.54
1.76

5.06

Lig~-dct7 tCc 7.3 6 .2 26 h I

8. 35

Peav-du v (~aa 288. 1 28.0 103 .3 0.1 .
2.0

30. 0

le v -uv (is l 27.0 4.5 20.1 2.8 1.3 0.(%

heavy-duty4 .dee 5

415S

:aT-)ta In1 vcrocarhon emission I acto~r ism sun-. o.f exhaust erv, ssior factor
aLnd crankcase evaporative emissior fact or.-

oIn(lds both 'nxha,-ust amd t ,rE wvear. An adi uqtment is iatie for

xacs *hi mmrcr Wa 4hel. nuals rurrb.er (-f wheels.-

19082 ca lendair vear using 1975) ve(hicles. Standard Tlest conditions.

Foul ce MIobi le Source En-f sstan Factors. 'EPA . March. 1978.

4-72



For modeling purposes, the emissions from a "composite' vehicle determined
by the national average vehicle mix were calculated as below:

CO; (0.8 x 45) # (0.12 x 76.3) + (0.05 x 288.1) + (0.03 x 27) - 60.4 g/mni

HC; (0.8 x 5.06) + (0.12 x 8.35) + (0.05 x 30.0) + (0.03 x 4.5) _ 7.2 g/rnj

NOx; (0.8 x 3.2) + (0.12 x 3.6) + (0.05 x 10.5) 4 (0.03 x 20.1) - 4.12 g/mi

sox; (0.8 x 0.13) + (0.12 x 0.18)+ (0.05 x 0.36) + (0.03 x 2.8) 0.23 g/mi

TSP; (0.8 x 0.54) 1- (0.12 x 0.54) + 0.0 5 0.91 + 0.2( ) + 0.03 1.3 + 0.2( --
- 0.62 g/mi

Table '4.1.3-3 is a summary of pollutant emission rates reported on the basis cf
vehicle volume per hour. These rates were used along with various meteorological
assumptions as input parameters for PAL modeling. Results of the modeling are
reported in Section 5 of this report.

Assumptions Used for PAL Modeling

Wind speed, stability class, and miying height:

I. 1 m/sec, F stability, 50 m mixing ht.
2. 5 m/sec, E stability, 250 m mixing ht.
3. 5 m/sec, D stability, 500 m mixing ht.
4. 5 m/sec, C stability, 5,000 ni mixing ht.

Wind direction to road segment:

1. 00
2. 450
3. 90

°

4.2 METEOROLOGICAL DATA

MODEL INPUT REQUIREMENTS (4.2.1)

In order to numerically simulate the atmospheric transport of \1-X-related
e missions, it was necessary to provide meteorological data pertcient to the to( on
of interest and to the dispersion model used. The IMPACT model r. ,i' .
minimurn level of input wind speeds and directions at one locatou in the rmiodej rl

for each hour of the simulation. Additionally, an atmospheric stability ( i' \ris,

profile is necessary for at least one location in the grid consisting M, ;',!-
stability class assigned to each model layer in the vertical. This data den,-
the amount of vertical dispersion that occurs as well as the ertlia
mixing.

The preferred form of input to IMPACT consists of wind pro[ l, ,
thc highest layer specified in the model simulation. However, wind,
level are sufficient to drive the model calculations as the model ,i
upper level winds from surface winds by considering the stab ,
extremely beneficial in areas of complex terrain to have mpu t i,
more than one location. if a single location for input wind, i
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Table 4.1.3-3. Emission rates based on vehicle
volume per hour (gm/sec-m).

VOLUME CO HC NOx  SOx  TSP

1. 100 0.001 0.0001 0.7x10 - 4 4.0x10- 6  1.1x10-5

2. 500 0.005 0.0006 0.3x10- 3  2.0x10 -5  5.4x10 - 5

3. 1.000 0.010 0.0012 0.7x10-  4.0x10-5  1.1x10- 4

4. 1,500 0.016 0.0019 l.lx1O -' 6.0x10- 5  1.6x10 - 4

5. 2,000 0.021 0.0025 1.4x10-  7.9x10-5  2.1x10-

6. 2,500 0.026 0.0031 1.8xO -13  9.9x10-5  2.7xi0 - 4

7. 5,000 0.052 0.0062 3.6xi0 -  2.Ox1O- 4 5.4xi0 -4

8. 7,500 .078 0.0093 5.4xi0 -  2.99xi0 - 4 8.1x10-

4159
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grid cells in the model will contain wirlds characteristics of that one location,
although modified somewhat by the terrain. To capture thermal effects on local
flows, mesos,:ale circulation patterns, and topographic influences, such as
channeling of the wind, it is necessary to have input winds at several locations in the
region of interest.

The meteoroligcal input requirements for the HIWAY and PAL models are
different than that required for IMPACT. Both HIWAY and PAL models are steady-
state Gaussian models so the wind data are only needed at one location and are
considered to be constant both vertically and horizontally throughout the area for
which concentrations are being calculated. In addition to wind speed and direction
data for each hour, atmospheric stability class and mixing height data are needed as
input. The stability class is used in the calculation of the vertical dispersion
coefficient while the mixing height represents an upper limit to the extent which
pollutants can be vertically mixed. In these models, the stabilility class is assumed
to be constant from the surface to the mixing height. Generally, the ground surface
stability class is used as input to the model.

METEOROLOGICAL SCENARIOS FOR IMPACT (4.2.2)

Site-specific meteorological data were not available for the various operating
base (OB) and deployment area (DA) valleys to which IMPACT was applied. As an
alternative to actual data, various meteorological scenarios were used as input to
tile model calculations. These meteorological scenarios represented wind and
stability regimes typical of those which occur in the individual locations.
Mtoooacodtions, altoug notse necessarily treul in wort-as concentratins
Mtoooacodtions wereug chose thaewoldtenatrreul in high-as concentra-ins

Climatological wind data from the Nevada Test Site and Nuclear Rocket
Development Station were used for guidance in the selection of the Dry Lake-
Delamar Valley meteorology. The test site data represented wind regimes typical of
a basin and range system. These data contained the monthly and hourly climatology
of wind speeds and direction both on a valley floor and on nearby mountaintops and
slopes.

For Dry Lake-Delamar Valley five locations for input winds were selected
(Figure 4.2.2-1). Four of these locations were on elevated terrain and one on the
valley floor. The winds selected for these five points represent a situation similar
to a low wind speed day in April at the Nevada Test Site. Five locations for input
winds were chosen in an attempt to account for the early morning upslope wind that
occurs as a result of heating on the western slopes. The initial winds at 8:0Q a.m.
are extremely light and slightly up the mountains on the west site of the valley to
represent the thermal effects present early in the morning. By mid-morning, the
winds have shifted to an up-valley flow from the south which peaks during the mid-
afternoon. Winds at upper elevations are of a somewhat greater wind speed as was
indicated to be the usual situation in the Nevada Test Site data. The up-valley wind
case is potentially the worst condition for high pollutant concentrations because it
maximizes the cumulative effects of all of the upwind emission sources on downwind
receptors due to orientation of the M-X system along the valley floor. Atmospheric
stability is assumed to change from stable to slightly unstable at the surface after
solar heating of the valley floor occurs in the morning. The stability returns to
neutral in the afternoon as wind spe ds increase and the atmosphere is well mixed.
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Above 500 m, the atmosphere is assumed to remain neutral throughout the simula-
tion (see Table 4.2.2-1).

The meteorological conditions input for Steptoe Valley simulation are similar
to those for Dry Lake-Delamar with the exception of wind direction (Table 4.2.2-2).
The prevailing wind direction in Steptoe Valley is from the south which would
transport the potential operating base emissions towards the town of Ely. The
simulations at Beryl, Coyote Spring, and Delta represented morning conditions, with
light winds blowing from the southwest (Tables 4.2.2-3, 4.2.2-4, and 4.2.2-5). The
model run made for Duckwater consisted of a flow reversal case. This consists of
light winds from the north at 8:00 a.m. and 9:00 a.m. changing to light southerly
winds at 10:00 a.m. (Table 4.2.2-6). These conditions occur frequently in a
mountain-valley system and can produce high pollutant concentrations by

transporting previously emitted pollutants back over the source area.

The meteorological conditions assumed for the Texas/New Mexico model runs
(Clovis, Hereford, Dalhart) were basically similar to each other (Tables 4.2.2-7 and
4.2.2-8). The prevailing winds were assumed to be from the west-southwest, which
is typical of this region. Early morning conditions were --sumed to be a stable
atmosphere with light wind speeds of 4 to 5 mi per hour. - , late morning or early
afternoon, winds had increased to 12 to 15 mi per hour and the atmospheric
conditions were neutral.

METEOROLOGICAL INPUT TO PAL AND HIWAY (4.2.3)

The EPA Gaussian models PAL and HIWAY were used to calculate localized
maximum concentrations during construction activities and at the potential
operating base (OB) locations. PAL was used to estimate particulate concentrations
due to shelter construction emissions. Meteorological input consisted of worst case
mixing height, wind speed, and stability class values observed for a one-day period
and a five-day period at Ely, Nevada (I-olzworth, 1974). Wind direction was assumed
to be that which produced maximum downwind concentrations.

PAL was also used to model the air pollution concentrations of OB construc-
tion. Theoretical mixing height, wind speed, and stability classes producing poor
dilution were used. The conditions used were a wind speed of 5 meters per second, a
500 meter mixing height, and a stable atmosphere and are similar to the worst five-
day conditions reported for Amarillo, Texas. Because of limitations of the PAL
model as discussed earlier in Section 3.4, and in the emissions data for the OB
construction, it was not considered necessary to use more refined meteorological
data. The PAL results are presented only to give a rough approximation of
particulate problems to be expected near to construction activity.

The HIWAY model was used to model very localized concentrations associated
with peak hour traffic during OB operation. Hypothetical worst case meteorological
conditions of a I meter per second wind parallel to the roadway, 25 meter mixing
height, and a very stable atmosphere was assumed. These conditions were used to
predict the worst-case concentrations.
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Table 4.2.2-1. IMPACT modeled meteorological conditions
for Delamar/Dry Lake Valley (Valleys 181 and 182).

WIND SPEED WIND PASQUILLHOUR STATION (M/SEC) DIRECTION STABILITY
(DEG) CLASS

0600 1 0.4 315 E-D(Before
start of 2 0.4 80 (Lower

start oflevelconstruction) 3 1.3 0 inversion)
4 0.9 270

5 0.9 120

0800 1 1.3 90 E-D
(Start of 2 0.9 100 (Lower
construction) level

3 0.9 0 inversion)
4 1.3 90
5 1.3 130

1000 1 3.1 170 D
2 2.7 220 (Neutral

to mixing
3 1.8 180 height)

4 3.1 180
5 2.7 230

1300 1 4.5 210 C-D
2 5.4 190 (Class C

for ground
3 3.6 200 layer)
4 4.9 200

5 5.8 190

1700 1 4.5 240 D(After (Neutral
construction) 2 5.4 230 to mixing

3 4.5 180 height
4 4.9 170

5 4.9 210

2194
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Table 4.2.2-2. IMPACT model meteorological conditions

for Ely, Nevada, OB site.

GIID 
WIND PASQUILL

STATION HOUR DIRECTION STABILITYSM/SEC) (DEG) CLASS

1 7 21 6:00 a.m. 1.3 180 E
2 9 12 6:00 a.m. 0.9 100 E
3 11 3 6:00 a.m. 1.3 130 E

1 7 21 7:00 a.m. 1.8 190 E
2 9 12 7:00 a.m. 2.2 130 E
3 11 3 7:00 a.m. 1.8 190 E

1 7 21 8.00 a.m. 1.8 170 E
2 9 12 8:00 a.m. 2.7 180 E
3 11 3 8:00 a.m. 2.7 200 E

1 7 21 9:00 a.m. 2.2 150 D
2 9 12 9:00 a.m. 2.7 200 D
3 11 3 9:00 a.m. 3.6 210 D

1 7 21 10:00 a.m. 3.1 180 D
2 9 12 10:00 a.m. 3.6 170 D
3 11 3 10:00 a.m. 2.7 190 D

1 7 21 11:00 a.m. 3.6 170 D
2 9 12 11:00 a.m. 3.6 190 D
3 11 3 11:00 a.m. 3.6 180 D

1 7 21 12:00 p.m. 3.6 160 D
2 9 12 12:00 p.m. 3.6 170 D
3 11 3 12:00 p.m. 4.5 190 D

1 7 21 1:00 p.m. 4.5 170 D
2 9 12 1:00 p.m. 4.9 150 D
3 11 3 1:00 p.m. 4.5 200 D
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Table 4.2.2-3. IMPACT model meteorological conditions
for the Beryl, Utah region.

GRID WIND SPEED WND DIRECTION STABILITYTIME LOCATION (meters/sec)2 (degrees from CLASS2

north)'
I j2

8:00 a.m. 2 8 1.3 230 E
4 2 1.8 290 E

18 6 1.3 270 E

9:00 a.m. 2 8 1.8 240 E

4 2 0.9 270 E
18 6 0.9 250 E

10:00 a.m. 2 8 4.9 230 D

4 2 4J, 190 D
18 6 4.0 270 D

11:00 a.m. 2 8 5.8 260 D

4 2 5.4 210 D
18 6 3.6 280 D

2110-1

'Cell identifier I is the horizontal axis and J is the vertical
axis (0.0) is at the bottom left-hand (southwestern) corner
of the grid.

2At all layers.

Table 4.2.2-4. IMPACT model meteorological conditions
for Coyote Spring, Nevada OB site.

GRID WIND PASQUILL
STATION TIME COORDINATES WIND SPEED DIRECTION STABILITY(m/sec) (DEG) CLASS

I J

1 0800 4 6 1.3 180 E

2 0800 13 3 0.9 120

1 0900 4 6 1.3 160 E

2 0900 13 3 1.3 110

1 1000 4 6 4.0 170 D-E

2 1000 13 3 3.6 160

1 1100 4 6 4.5 180 D

2 1100 13 3 4.0 170

2301-1
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Table 4.2.2-5. IMPACT model meteorological conditions
for Delta area (Valley 46).

WIND WIND PASQUILL
HOUR STATION SPEED DIRECTION STABILITY

(M/SEC) (DEG) CLASS

1 2.2 315 E-D

0800 2 2.7 225 (Lower level
3 inversion)

2.2 270

1 2.7 300 E-D

0900 2 2.7 235 (Lower level
inversion)

3 2.7 270

1 5.4 290 D-E-D

1000 2 4.9 250 (Inversion
breading up)

3 4.5 270

1 5.8 290 D

1100 2 5.4 260 (Neutral to
mixing height)

3 5.4 270

2195 -1
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Table 4.2.2-6. IMPACT modelmeteorological conditions
for Duckwater area (Valley 173B).

HOUR STA- WIND WIND PASQUILL

I SPEED DIRECTION STABILITYTION (M/SEC) (DEG) CLASS

0800 1 1.3 360 E-D

2 1.8 20 (Lower level
inversion)

0900 1 1.8 350 E-D

2 1.3 360 (Lower level
inversion)

1000 1 4.5 170 D-E-D

2 5.4 160 (Inversion
breaking up)

100 1 5.4 180 D

2 5.8 170 (Neutral tomixing height)

2196-1

Table 4.2.2-7. IMPACT model meteorological conditions
for Dalhart, Texas, and Clovis, New Mexico areas.

GRID WIND WIND PASQUILL
COORDINATE SPEED DIRECTION PABILHOUR STATION __________________ STABILITY

I J (m/sec) (degree) CLASS

0800 1 5 5 1.8 240 E

0900 1 5 5 2.7 255 E

1000 1 5 5 5.8 260 D-E

1100 1 5 5 6.3 250 D

2285
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Table 4.2.2-8. IMPACT model meteorological conditions
for Hereford, Texas area.

GRID WIND WIND PASQUILL

HOUR STATION COORDINATE SPEED DIRECTION STABILITY
CLASS

I J (m/sec) (degree)

0800 1 5 5 1.8 240 E

0900 1 5 5 2.2 255 E

1000 1 5 5 5.8 260 D-E

1100 1 5 5 6.3 250 D

2284

48
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5.0 MODELING RESULTS

As mentioned in Section 4.1.1, the air quality modeling was performed based
upon preliminary system designs. Further, methodological data for the area are
very limited. In spite of data limitations, it was felt that the magnitude of the air
quality impacts could be gauged through a general application of the EPA approved
HIWAY and PAL models, supplemented by simulations provided by the IMPACT
complex terrain computer model. The results presented here should be viewed as
preliminary, and will be refined as more specific data become available.

5.1 IMPACT

EMISSION GRIDS (5.1.1)

The IMPACT model requires an emission value for each grid cell. The area to
be modeled is divided by a grid consisting of square grid cells of a predetermined
size. Size of the grid squares is determined by the user according to the degree of
geographic reso!ution warranted by the particular conditions modeled. The IMPACT
model was applied to predict regional scale impacts. Grid cells 4 kmn square were
deemed appropriate for modeling construction activity in the deployment area,
whereas, griJ cells 4,000 feet by 4,000 feet were used in modeling the concentra-
tions of gaseous pollutants around the OB sites during system operation.

The areas selected for construction modeling were Dry Lake/Delamar valleys
in Nevada; Duckwater Valley, Nevada; Delta, Utah; Dalhart, Texas; Clovis, Texas;
and Hereford, New Mexico (Figures 5.1.1-1 through 5.1.1-7). The Dry Lake/Delamar
area was modeled using two types of potential system layouts. The first layout
presented (Figure 5.1.1-1) is an older configuration referred to as the loop system
and is left in this report for comparison to the newer layout referred to as linear
(Figure 5.1.1-2). Much of the early air quality modeling groundwork was completed
using the loop system configuration; i.e., emissions were originally calculated for
loop systems in terms of both mitigated and unmitigated rates whereas emissions for
all linear system grids use mitigated rates only (see Sections 4.1.2.1 and 5.1.3).

The emission grids used for the OB sites of Ely, Nevada; Beryl, Utah; Coyote
Springs, Nevada; and Clovis, Texas are shown in Figure 5.1.1-8 through 5.1.1-15.
The emission values assigned to the grid cell are given in grams per second and
placed directly on these figures. A CO and NO xemission grid is given for each OB
site.x

DIGITIZED TERRAIN (5.1.2)

The IMPACT model is capable of handling wind flow around features of
complex terrain and simulating a wide variety of meteorologic conditions character-
istic of the landscape in question. To implement this capacity of the model it is
necessary to input an averaged value of terrain height for each of the grid cells used
to define the modeling area. The grid cells correspond to the emission grids shown
in Figures 5.1.1-1 through 5.1.1-15 in the previous section. Average terrain height
values were obtained for each of these cells by overlaying the grid on a topographic
map of the area and digitizing contour lines. Computer output representations of
the input values are shown in Figures 5.1.2-1 through 5.1.2-10. The numbers on the
figures correspond to a height value range given by the legend.
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Figure 5.1.1-3 Emission grid for the Duckwater, Nevada,
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Figure 5.1.1-4 Emission grid for the Delta, Utah construction group
linear system.
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Figure 5.1.1-6 Emission grid for the Clovis, Texas
construction group - linear system.
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Figure 5.1.1-7 Emission grid for the Hereford, New Mexico
construction group - linear system.
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Figure 5.1.2-1. 1Digitized terrain for the
Dry TLake/O~elamar area.

5-17



TERRAIN HEIGHT CONTOURS (M)- - - ---- ----- ---- ---- --- --- - -

-......--.....-.. . .----- ----- -- -- - - --- -- LEGEND IN METERS)
1533333 44 555 5 6673 99998 777 666666 7777 I
I 33r333 444 5 55667 899 88 77 6 1 1 = I.52E+03 TO 1.63E0 3
1 3333 444 4444 5 67788 83 777 6666666 1 2 = 1.6[E+03 TO 1.79E+03
1 3333 4444 4444444 5 6677883 777 666666666 I 3 = 1.84E+03 TO 1.95E403
*33333 444444444444444 5 6 77 777 6666666C666 6666666h 4 = 2.00E+03 TO 2.10E+03
13331 4 66777 6666 666666666 666666661 5 = 2.16E+03 TO 2.26E+03
13 5 66 66666 666666f6 66666666 1 6 = 2.32E+03 TO 2.42E+03
13 5 6666 555 6666666 77 666666 1 7 = 2.47E+03 TO 2.5FE+03
13N 4 55 55555555555 666666 777 66666 551 8 2.63E+03 TO 274E403
133 '4 55555555555555 666666 77 66666 51 9 2.79E403 TO 2.90E+03
m33 4 5555555555555 666666 666666 51
133 4 55555555555555 6666666 666666 I
1 4 55555555555555 6666666 6666666 1
I 4 55555555555 666666 6666666 1 NOTE THIS IS A SCHEMATIC REPRESENTATION
I 555555555 666666 66666666 OF THE DIGITIZED TERRAIN INFORMATION

4 555555555 666666 66666666 I USED AS MODEL INPUT FOR THIS SITE BLANK
x3333 44 5555555 666666 77 66666666, SPACES INDICATE INTEAMEDIATE VALUES
1333331 4 44 55555 666666 77777 66666661 BETWEEN ADJACENT INCREMENTS
13333331 35 3'S 3 444 5555 6666 77777;77 666661
13335333k -5 AY 5 A444 5555 6666 77777777777 66661
13333331 3.A14 A 444 555 666 777)77 777777 6661
1333333 XT j '3/.4 4444 44 555 666 77777777777 66661
X333333 / 35A /"qq44444444 555 6666 7777777777 666664
133333 Y3J333/14 44 444444 5555 6666 777777 6666661 LEGEND
1333 3-5 3/ 1 444444444 5555 66666 77777777 6666661
133 /.'I 133 4444 5755 6666 7;777777 6666661
13 5 s 33 44444 5555 6666 777777 666666 1 SHELTER CONSTRUCTION
X 73A145,5 33 4444q 55555 66666 7777 666666 B / (CLUSTER ROADS
I 3,X.34 3 3 4444 55555 666666 77 666666 I COMPLETED)
1 3 y 33 4444 5555 666666 6666 5551
1 33 2 SeA.33 444 55555 66666666 6666 55551 * STATIONARY SOURCES
I 33333S -13 444 5555 66666666 6666 55555 I (CONSTRUCTION CAMP)
1 33 3 44 5555 6666666 66666 555551
m 33 444 555 666 66666 5555m
I 3 5Z 444 555 666 77777 66666 551

- 444 55 66 77777777777 66666 1 23448
I 444 55 666 777777777777 666666 I
12 444 55 66 77777777777777 66666 I
122 444 55 66 777777777777 66666 I
*2222 444 55 66 7777777777777 666666 %
12222222 444 55 66 7777777777777 66666661
1222222222222 44 55 66 7777777777777 66666 1
122222222222,? 7 4 55 66 7777777777777 6666 51
1222222222 2" 44 5566 7777777 777, 6666 51
1222222222223,2 4 55 66 77777 777 666 I
m2222222222'2222222 1 33 <"44 55 6 7777 8388 777 6666
122222222222222Z2. .2 /A3 3 464 5 66 77 8383883 777 666 51
122222222222222222 -22212 q4455 6677 83838 88 77 66 51
1222222222222222 55 6 77 83888 9 e88 77 66 551
1222222222222222 21 72 55 6 7 88338 999 88 77 66 551
122222222222 2,E55 6 77 8833 999 88 77 66 551
02222 2e 5 66 7 888 999 88 77 666 5N
122 5 66 77 888 999 3 77 66 51
1 1II11ii 55 6 77 88 9999 8 77 66 551
I 111111111 55 66 77 888 9999 8 77 66 551
1 II111111111 55 66 77 888 9999 8 77 66 551

S IIIIII1ii11 55 66 777 88 9999 8 77 666 5B
11111111111 55 66 777 88 99 88 77 666 1

122 111l1l1l111l] 55 666 77 888 99 88 77 66661
1222 1 llllll1 llll 55 666 77 88 99 83 77 6661
12222 1I,1i1111iiii 55 66 777 88 9 88 77 6661
122222 I IIIIIIIIIII 555 666 777 8888 777 666 1
222222 I1111111111111 1 5555 666 7777777 6666 5m
122222222 111111111111 44 555 666 66666 5551
13 2222 111111111111 4 555 6 555555551

1333 2222 III i iii5111111111111 2 2 3 45551 1
13333 222 1111IIIIIII1] "3 444;44444444441I

1333 2222 11111111111]11 22222 3 55444444444441M33 2222 11111111111111 444444w

1 22222 11111111111111 444 551
1 22222 II11111111111117 33 444 5551
1 222222 111111111111111 3__ 33 444 55 1

1 222222 11111111111111111 2222 33 44 555 1

1333 2222 11111111111I111111111111111111 22222222 333 44 5551
m 2222 11111111111 --III I11- 11 - 222222 33 4- 555

1 333 222 II 1 1 1 1 I I I I I I I I I I II I 22222 333 -4& 5551
w 3333 222 II I I I I I I~ l l l l l l l l l l l l 22222 333 555x
1 3333 222 I II I I i II I I I 1 1 1 1 1 11 1 1122222 333 44 5551

Figure 5.1.2-2. Digitized terrain for the Duckwater area.
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-- -------- -. - . --- . - -. --- -- - LEGEND (IN METERSI

6 !2 , , ' I1Iw:II I 1.34E4O3 TO 1.42E+o
.261 11161111 1 2 1.<15E-3 TO l.4103

6 2? 111116 I 3 1 . 31E-3 TO I.6(,E-0S
61 1' - 71 6111f66 E-lES TO0 1 .7 E4 05

22 ll l llllll 1 5 1 :l;'lS TO 1.90E:05.4 A 11111116T11 111lI .1.94E:03 TO 2.02E03
I I IIIII II I1111 1 7 : 2.06F+05 TO 2.14E+03

1111616161l1l11l111] 1 8 : 2.1CE+03 TO 2.26E:03
111111',1(11166 11111 * 9 2.-OO0 10 2.38L 03

6 .4"

"' ~22'1 11111111121111 * NOTE ETHIS IS A SCHEMATIC RPESENTATION
J I 16 1111111 1112 OF T1E Or1-TIZED TERRAIN IFORMATION

USEO AS MODEL INPUT FOR TP4S SITE BLANK
,~SPACES NOCATE INTERMEDRTE VALUES

1611,111111126611221 1 BETWEEN ADJACENT INCREMENTS

, 1'<.12 . 6 11161111111166 611111 LEGEND

l 6 1116111111116111116261112 ll. I 1 CLUSTER ROAD
l 3ll11ll111llll 111i l lllll CONSTRUCTION

i" ~1'12~121~ .111611112I 111111611161111 ~ SHELTER CONSTRUCTION
Illlllll 11111161111111116116 1111111 (CLUSTER ROADS
!)12)1-:61 I611111IIIII 116116 1611111 111COMPLETEDi

.1 2 6llll661111161111161611611116111611 61 l CLUSTER ROAD AND
, 66llI61166l61 l161 l11116 l1 ll66 l6616 l1l1 1116 . SHELTERS COMPLETED

I6666611616666661111 11116111l16111I1l2111 II * STATIONARY SOURCES
66 66266666 11161~ 11111111111..1..212 (CONSTRUCTION CAMPI

"661, .6 6661 666616t -22 313 2 :'2- 2 1 1 1 2 2

6112:61,. 2.6 16611 21 3 33333 222"262 11166166111 221
------------ .... . -- -- - --- ---- -- -- --- --- ---- --- -- - 2345-A

Figure 5.1.2-3. Digitized terrain for the Delta area.

5-19



TERRAIN HEIGHT CONTOUR5 (M)

--- --- -- ----..-- --- -- --- -- --...- -- --- -- --- -- LEGEND Iin METERSI

I 888 77777777777777 66 5544 3 444 33 2222222222222221

888 77777777777777 66 55 41 64444 33 2222222222222221 1 1.ICE-03 T0 111 E-03

888 77777777777777 66 55 4444444 33 2222222222222224 2 1.12E*03 TO 1.13E*D3
AR 7117777 ,444 4 3 3 2222222222222221 5 1. 14E-03 70 1.15E+03

I7 7 4 33 2222222ZZ22222221 4 1 116E405 10 1.27E-03

1 83 2222222222222221 S 1.17E*03 T0 1.19E'03

77 7 7 333 Z22222222- 6 1.19E*83 70 1.21E03

7 77 75 4 3333 2222222221 7 A SHEMAI REPREEON
7 788 7 6. 4 333 2222222221 O T 1.23ED03 T 1.25E03

i , 8 7 7 7 7 5 4 4 4 3 3 2222222221 9 A M.25E03 T 1.26E03

9 8 8 77 7 77 7 6 5 4S A I A 22I2222222
a 77 75 4 4 3 2 222222Z21

1999999 7R 7 7 7776

1 88 r 7 7 54 44 22211"22221 NOTE THIS IS A $SCHEMATICINO 
T ORE PR E S E NT A T I ON

7799 71 k 4 3-S.222222,22- OF THE DIGITIZED TERRAININOMTN

A9999999 9 8 8 7 6 2 USED AS MODEL INPUT..OR THIS SITE BLANK
199999999 " 7536 22Z22221 T

.99999999999 
G END24

N99999999999,

199999999 C ONSTRCTIO

199999999999
199999999, CLUSTER ROAD
1999999999
199999999 A CLUSTER ROADN

19999999 8888STRU88O

19999 8 22222222221

199999999 22222221

199999 2222222; SHELTER CONSTRUCTION

199 9 3 2222 ICLUSTER ROADS

199998999 33 65 4 2 '2222221 COMPLETE) 1
8998 4 Z2 3 '3 d22222221888889'9,9s~.8 44444 333 2,- 2222222; CLUSTER ROAD AND

19999 6888688 4444444 3333 2 SHELTERS COMPLETED

1799 77 74774444.44 33 22Z22221

E7777777777777?
77 7

) '.'~ 'll 222221

169696 77777777 5 44444444444444 333 2221U9 9 7777 55544444443322,22222-• STATIONARY SOURCES

99 8 8 77767766 55555444444444444 333 2221

199 88 77777777 55 46644443 4 32222Z22

Z77988 77 777777 1 nln'n 66 6 5 555 44444444 333 2i 22• 78 17777 66666 555 4 4 44444 333 2Z2222w 34.I s e 7 7 7 , 7 7o o 6 5 5 5 4 4 4 3 u : 2
1 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 ? ? Il 7 7 6 6 6 5 5 4 44q,4 4 4 4 3 3 3 Z Z Z : 2 2 2
I777777; 7 777 "9 7 77 666 55555 4 444444 33 2£222Z

17777777777777777;77777777777 666 5555 64444W.444 33333 2221

1777777777777777777 7 17! 166 464444 44444444 333 2221

.'7777777777;7177 7 7777 666 55 4 444444446444444 33 2
177 77 7 77 77 77 7 7 7 7777777 5544 4444646444 4 33 2221

-N-----. 7_666 -----------

Figure 5.1.2-4. Digitized terrain for the Dalhart area.
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TERRAIN HEIGHT (ONTOURS (M)

----w -- " - - -- ---* -- ---N -- N - -* --- -- I---- -- w---- ---- ---- LE NND MIN M RSIS
166 77 9 34 3333 33 3 3 3333332 2 1 1 1 222 3 4 1
.6 7 4 )9 4'. 3333333333333333 33 22:222222222 333 44 5- 1 1 .25E03 10 1 -2SE-03
1 71 7 -A.' &-' V6 44 333333333333333 44 33333333333333 4444 551 2 = 1 .29E'03 TO ,. 3.E 03
1 7 A '.7 4.44 41.4'.4444444 55551 3 = 1.33E!03 TO 1 1s1E03
N 77 E8 /. A4. 4 55555555555555555550 4 = I. 3SE*03 10 I 4C.E03
177 836 68's 6" 5,g 5 546.55555 5555555 1 5 = I.42E13 TO I .45E53
1 176%7, - 5555 441 6 : I 461:03 T0 1 4 ̂,E.03
33Sm6 AS 61 .7l ") 6 6 SC6&!'6666 5555 4N 7 ASOE To IOS1.55 A

1833 6 8"Ty-'S-6 I5.. ,66b6666,-1..6 5555555555555551 8 1 .55E#03 10 1 5E 03
I588u 58 &74 _.8,66 kt"4h6 65*6 55555555555555551 9 1.59E 3 T 1 .E6E433
155555 5 667 .. E'61 -%6666fl66 Z- > 5 555555555555555551
17 7 8 55 .,5555555551
I7777 3 5 ,, 666b 66 44444 55555555 NOTE THIS ISA SCHMATIC PRESENTAIN

I OF THE UOITIZED TER AIN INF ORMATICII.
26666666 5'?77.- P.74 1 USED AS MODEL INPUT FOR ROASSIT BLAN

666 33SPACES INDICATE INTERMLOIATE VALUES

1555555 666 7"'5J5515.5,,5555555555555 BE IVEEN ADJACENT INCREMENTS
~555555555 6 117 A6, 53.5~55~~.,55S555555555D5555555555N_______________
,5555555555 667; %A :555s5555555555555555I
I '555t:3 5'5-6555

444444 55 6 55 44'.,,.5 555 44444444LEG END

4422 33, j 5 55555 6a44 444 I CLUSTER ROAD
,3333 44 5 2 666 422 22 CONSTRUCTION
1 3 45 >,46 6 6 444 4414;4444 .

33 4 ' 5 4 2222444Z --Z,-. ,, .4$3,444.4,4444. 44 SHELTER CONSILUCTION,,I 3 1 1:71 4 441,444 4444444;4,4444444 (CLUSTER ROADS
SrS 5 333 5 4 33 3344 4444 1COM PL LT ED I

1222 33A. A' 3 2333 444 1CLUSTER ROAD AND

I2222 2222222222 3333 3 3333333 331 SHELTERS COMPLETE i

111l,, 2?. 3l 222 22 333 3322 33"3333333 3 33 3331*11111111111 22 22221 222 33 333333733333333333 3333 331 % STATIONARY SOURCES
.1111112222 22?-3AJ133T13.JA453CONSTRUCTION CAMP

1111111111111 222 11 '2 2222 3313333333 33 33 53 333331
------------- ------ ----- --- --- ----- - ----

2343 A

Figure 5.1.2-5. Digitized terrain for the Clovis area.
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TERRAIN HEIGHT CONTOURS (M)
- ----- ---- . . . -. . . . .-- LG ND (IN ME-- - -II

I22'2=2 22.2 11111lll111lll11 313 335 4 555 44 33333444 4444 1
12222222Z2 t51111111112232:22 3333333 44 555 444 5335 444 444 1 1 1.16E*01 10 l.J7E#03
' 222222227 11l1llll1llll2 223333333 44 555 44444 4446 4444444 - 2 I-IE-01 TO 1.20E105
I 2 lllL1111111l 2' 333, 444 555 4444444 64444 4'54444J 3 1.21E'03 tO 1.ZE63
IlIlIlI I 1 2 ,2 33 t'44446444 44444 4 1 .23E-0$ TO I .25E#83

1111111 22I222,2222?222Z2222222 33 44 5 5 4 4444 5 1.26E#03 TO 1.27E#03
33 6 1.29E*0 10 1530E'43

. 111 1 2222 22222222 33 5 5 5 555555 I 7 . EO 70 1 .32E403
1111111 -22222,2.2,Z2 33 4 5 5 5 55 555355555 41 .JJE6O3 TO 1.3!E#03
1111111 323222 555555 441 9 1.36E-O 7t0 l.37E#03
11 3 222 ' 53 5 6 6 55555 441
1 22 222222 533 5 66 555555 441

I12222 222=222 533 5 6 55555S 441 NOTE THIS IS A SCHEMATIC REPRESENTATION

2222 3333 4 55 6 6 5 555555 441 Of THE DIGITIZED TERRAIN iNfORMATON
1 222222 333 444444 6 5 5 5 5555555555 441 (EO AS MODEL INPUT FOR THIS SITE BLANK
1 2222 333 44 5555 &" 6 66 s 5 5 55'5 5 5555555555 441 SPACES INDICATE INTERMEDIATE VALUES
1 2222 353 4 5566tA6 55 55 5 441 BETWEEN ADJACENT INCREMENTS.222 333 5, 55 5SYS63 555555555555

1 533 444 5 66 6 66 6 5 9'55 5 55555555555551 _1 333 444 5 66, 6 55 555555555555 555551
-3 44 55 666 77? 655 5 55555555

13 4455 6 77777 55 55555555555 1 LEGEND
53 4 56 7 75555555555 46

35 67 8L555555555 40 CLUSTER ROAD
1 445 67 CONSTRUCTION

15 45 55

"34 5 555 SHELTER CONSTRUCTION
14 551 55 (CLUSTER ROADS1 55 5555 5555'5555 441 R MLTD

1 5 6 955 555 4415COMPLETE

56 55 wCLUSTER ROAD AND16 77t 55555555555559555555 1SETR OPEE
555555555555 COMPLETED

3888r 55 555555555555 4

555 55555555555 44SOUCES
91,19155555555555555555 44,55555555555555 5 44 CONSTRUCTION CAMP

59995 5 555555555 44 44 3533'
19999t9 555555555555 44444 333333
199991s its at$ 55555,55155555 ".44 1h 2342 A
19999 555555555555 14 I 3 2

:9 9 99555555555555 644444 3333 zz1999 &s5555 466444 33
1999999 366 55 5 444 3333
9995999 83Ai 777 666 5551% g 6 444 A ,~i 13. ltll,~ I 1

l;19')9 33S73 bbb 55 5555 444444444 44433333333333 222 I
..... - ------------------------------------- --------

Figure 5.1.2-6. Digitized terrain for the Hereford area.
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TERRAIN HEIGHT CONTOURS (M)
. . . . .. . . ...-------.. - LEGEN

1111 2222 22 22 llllll1ll111llll11l1lll 2222 33 44 5 6677 81
1 22222 2222 11ll11llllll 11l1lll111l 2.22 53 4' 5 66 7 81 1 1.91E-03 TO 2.00E-03 METERS
-22222 3 2222 111111111113111111111111111 2222 333 4'. 5566 77 - 2 2.04E-03 T0 2.12E*03 METERS
1 33333 2222 1111111111111111111111111111 222 313 4'445 6 7771 3 2.16E*03 TO 2.24E-03 METERS
1333333333 22 11111111T111111111111111111 222 333 444 5 66 771 4 2.29E+03 TO 2.37E*03 METERS
13333 33 22 1111111111111111111111111111 222 333 444 5 66 771 5 2.1E+03 TO 2.49E+03 METERS
N 33 22 33113131313111111113 222 3333 444 5 66 770 6 ' 2.53E03 TO 2.62E+03 METERS
1 33 2 111111111111111111111111111 2222 333 44455 6 7771 7 2 .66E*03 TO 2.74E403 METERS
1 33 2 1111111111111111111111111111 2222 333 44 55 6 77 1 & = 2.78E-03 TO 2.86E-03 METERS
1 3322 111111111111111111111111111111 222? 333 444 5566 7 81 9 = 2.90E-03 TO 2.99E403 METERS
m3333333333 22 1111111313111111111ll1l1ltllll 2222 333 44 5 66 77
1333 222 IIIIIIII|IIIII111111111111111 22222 33 44 5 66 77 1
I 22222222 IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 222222 33 44 5 66 77 1
1222222 1311111111111111111111111111 222222 333 44 5 66 7 81
M2.2222 1311311111111113111111111111 2222222 333 44 55 66 77- NOTE BLANK SPACES INDICATE INTERMEDIATE
1 22 1133111111131111113111111 2222222 333 44 55 666 I VALUES BETWEEN ADJACENT INCREMENTS.
I 22 11111111111111311 2222222 3333 444 55 6661
I 222222222 1313113113111111 2222222 3333 444 55 661

2222222222 Iiiiiiiiiiiiiiiii 2222222 3333 44 555 -
1222222222222222 311111111111111 222222 53333 444 551
122222222222222 11133111111111 222222 333333 44444 1
'222222222222222 1111111111111111 2222222 33333 444444
122222222222222222 111111I1111111 222222 3333 4444 1
122222222222222222 111111111111111 222222 3333 4444 5551
1 22222222222222 22222 333 444 55 1

72222222222 11111111111111111 - 22222 333 444 555-
153 2222222222 1111311111111111 2222 333 4444 51
133333 2222222222 111111,1111111111 2222 333 444441
1333333 22222222222 l111l1ll1ll1l 222Z 333 44441
M33333333 22222222222 111111111111 22222 333 444.
1 333333 22222222222 11111111111111 22222 3333 4441
1444 333333 22222222222 1111111111111 22222 3333 444I
14444 333333 2222222222 111111111111 22222 3333 4441
N44444 333333 222222222 111111111111 222222 333333 x
144444 3333333 22222222 111111111 222222 33333333 1
244444 3333333 22222222 111111111111 2222222 3333333331
1444444 333333 22222222 111111111 2222722 33333331
04444444 33333 22222222 111111111 22222222 333333-
1444444444 33333 222222222 111111111 22222222 333331
1 4444444 3333 2222222222 1111111111 22222222 33331
I 444444 3333 22222222222 1111111131 222222222 3331
N 44444 33333 22222222222 11111111 22222222222 3*
155 44444 33333 22222222222 111111111 222 22222 I
1555 44444 33335 2222222222 111111111 2222 3 222222 I
.15555 44444 3333333 2222222222 1111111 222 33 2222222 H

1 5555 4444 3333333 222222222 11111111 2222 2222222222 1
166 555 4444 33333333 22222222 11111111 22222222222222222221
1 66 55 4444 33333333 2202,22 11311111 222222222222222221
66 55 4444 '3 3'-33 ?T2Z22 111111111 222222222222222'

1666 5' 4444 3333331 7222222 11111113 222222222222221
166 55 444 33333333 2222222 1111111 2222222222222!
166 555 444 33333333 22222222 111111 222222222221
.'66 55 44 33333333 22222222 I1111 2222222222-
-166 555 4444 33333333 22222222 111111 22222222221
1666 55 4444 33333333 22222222 11111, 22222222221
1 666 555 44444 333333 22222222 111111 22222222221
666 555 441'' 333333 22222222 111111 222'-'222*

1 6666 555 444 333333 22222222 1111111 222222221
1 666 555 444 333333 22222222 11111111 22222221
17 666 555 4444 333333 22222222 111111111 22222221
*777 66 55 4444 33333 2222222 11111111 2222222*
18 77 66 555 4444 33333 2222222 1111111 22222221
I 877 66 555 4444 33333 2222222 11I111 22222221
19 8 77 6 5555 4444 33333 2222222 111 22222221

88 77 66 555 4444 33333 22222222 11111111 2222222'
1888 777 66 55 4444 33333 22222222 111111113 22222221
I 88 77 66 555 4444 33333 222222222 1111111111 22222221
N 888 777 66 55 4444 33333 2222222222 111111111 2222222'
1 888 77 66 55 444 3333 2222222222 11111 22222221
199 88 77 66 5 444 3333 2222222222 222222221
1999 40 77 66 55 444 3333 2222222222 2222222221
0999988 77 66 55 444 3333 22222222222 222222222'
19999 8 77 64 55 444 3333 22222222222 22222222221
19999 8 7 66 55 444 3333 22222222222 22222222221
19999 8 7 66 55 4444 3333 22222222222 22222222221
*9999 0 7 66 55 4444 3333 22222222222 2222222222%
19999 8877 66 5 444 3333 22222222222 22222222221
19999 88 7766 55 444 3333 22222222222 22222222221
19999 88 7 6655 44 3333 22222222222 22222222221
'9999 088 7 6655 44 3333 22222222222 22222222221
19999 808 776655 44 3333 22222222222 22222222221
19999 88776655 44 3333 22222222222 22222222221
19999 088 7 6 5 44 3333 22222222222 22222222221
'9999 80 7 6655 44 3333 22222222222 2222222222'
1999 88 77 66 55 44 3333 22222222222 222222222221
1999 877 66 55 44 3333 22222222222 22222222222!
2999 8 7 66 555 444 3333 22222222222 2222222222221
n99 88 7 66 555 444 353333 22222222222 2222222222222'
19 & 7766 55 4444 333333 2222222222222 222222222222221
19 88 7 66 55 4444 333333 22222222222222722222222222222222222222221
*908 77 66 55 444 33333333 22222222222222222222222222222222222222229
I 0 777 6 55 44 33333333 22222222222222222222222222222222222222221

-H... - - - -- H --------------------------- 2027.A

Figure 5.1.2-7. Digitized terrain for the Ely OB site and community.
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TERRAIN HEIGHT CONTOURS (M)
---------------------------

---------------------- --------- LEGEND
199999 999999 8888 7 66666 54 33333 22222222222222221
!999 99 777 6666 5 4333333 22222222222222222222222220 1 1.57E+03 TO 1.626403
1 88888888 77 66666 55 4 33333 22222222222222222222222 I 2 1.65E403 TO 1.70E+03
177 888 777 66555 55 44 333 2222222222222222222222 1 3 1.73E*03 TO 1:7.E03
* 77777777 666 55 555 444 33 22222222222222222222 IN 4 1.81E+03 TO 1.86E+03
16666 66 555 414444 333 22222222222222222222 1111111 5 1.88E403 TO 1.94E*43
N5 666666 5 44444 3333 22222222222222222222 111111111K 6 1.96E*03 TO 2.02E+03
155555555555 4444 33333 2222222222222222222 1111111111111 7 2.04E+03 TO 2.10E+03
1 444444444 33333 2222222222 1 222 1111111111111111111 8 2.12E03 TO 2.18E403
K 44444 33333 222222222222 1 2 1111111111111111111w 9 2.20E+03 TO 2.26E#03
155 44 3333333 22222222222222 1111111111111111111111
K655 44 33333 2222222 l111l1l111l1ll111llll1llK
155 44 333333 2222222 1111111111111111111111111111
I 444 33333 22222222 11111111111111111111111111111
*44 3333 22222222 1111111111111111111111111111111111111111
I 3333 22222222 1111111111111111111111111111111111111111111111
*3333 222222222 11111111111111111111111111111111111l1111l1111111133 22222222 llllllllnllllllllllllllll

I 222222222 111111111111111111111111111111111111111111111111111
K 222222222 lllllllllllll1lllllllll1l1llll1llllllll1llllllll1lll1
I 22222222 11111111111111111111111111111111111111111111111I11
*3 2222222 1II111I1111111111111111111111111111111111111111111111
133 222222 1111111111111111111111111111111111111111111111111111111
o--K---K- -- K---K---K--K-.--K---K---K---K---K--, --- K --- K---K---K---K--K--

NOTE: BLANK SPACES INDICATE INTERMEDIATE VALUES BETWEEN ADJACENT INCREMENTS. 220S.A

Figure 5.1.2-8. Digitized terrain for the Beryl OB site
and community.
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TERRAIN HEIGHT CONTOURS (M)
---..----..-------------

............................ ----- .. . ------- ...... --- LEGEND (IN METERSI
!44 333 222222 1111 222 45 6 666778 TN 7 6 5 66 71

44 333 11111 2222 34 56 777 66 77 98T99 7 666 666 7 1 6.IE02 TO 7.13E12
1 4 333 222222 "I'll1 2222 3 45 677 66 7 a 9 66666 2 7.34E*02 TO 7 76E#:2
1 3533 222222 1111111 2222334 7 77 a 666 666 S 7.97E*02 TO a.39E4 2

3333 22,,'2 1111111 22 3 45 6 77 8 7 66666666666- 4 8. 2 TO N.3E#02
1 33533 222222 11111111 222 3 56 1666 7777 666666666 1 5 .24E*02 TO 9.66E*02
333333 22222 11111111111 222 3456 6666666666666666666 551 6 9.47E-0 TO I103E+03
!33 22223456 6666 6666 66 6655 .E*0 TO 1
1333 2222 11.11.11111 222345 666 55555555 6666666 555 .6 10 6E-5
13333 2 222 1 11111111 223 5 3555 55 66666 55551 9 1.14E*03 TO I.226E05

1 3333 '22 11 111111111111 22 344 464444444655555555555 g227E55 4 4 555 5055555
143333 222 11 llllllll1l 2223i445 1 14 666 555555556666551 .*3 1.1E0
44 333 2 22 1 I NIIIIIIIII 222 44 .55 35 444 55551 5 .8*3TO1 60

144 3333 22 2 11111111111111 2222 333333 333 3533 4 5555551 NOTE THISISASCHEMATIC REPRESENTATION
1444 3333 2 2 1111 111111111 2222 3333 3533333333333 44 551 OF THE DIGITIZED TERRAIN INFORMATION
. 444 3533 2 1111 11 ll1l 2222 333 3333333333 4 11 V USEOASMOOEL INPUT FOR THISSITE BLANK
1 444 335S 22 HIT 1 1111111 222 3 44444441 SPACES INDICATE INTERMEDIATE VALUES
14446 5333 22 Illl"I'll",]l 2 2 2 33 33 22 3 4444441 SETWEEN ADJACENT INCREMENTS

3 |222"-TTTTII1lI 22222 / 22222222 5 333
1444 111111111111 2222 2222222222Z2222222 53333353 1
1 444 3 33 222 111115"~dIll 2 22222222 2 333S3333

-44 353 22 111111111111 21221111111
1 3553 22 22 11111111r1111 2 2222 3351

!4 333333 22:|22 llllllllllllllll Nl "% 2222 331
44 353 22 22 1 1 1IIIIIIIIIIIIIII 

T 

222222 .
33 2 1' 22"11,1, 1'Il 222222 1

!545444 333 22 22 1 22 2 11.11.lllllllll. 11 1111 222222N
1 5 5 4 33 3 21 22 111111 2.2 33 1111 II1 I111111111 11 1111 222221

2028 1TA

LEGEND

E GENERALIZED OPERATING BASE OR SUPPORT COMMUNITY

MAJOR ROAD WITH M X VEHICULAR EMISSIONS

Figure 5.1.2-9. Digitized terrain for the Coyote Spring,
Nevada, OB site.
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TERRAIN HEIGHT CONTOURS (M)

--- -- ,-----m~---~--N- ------ ------------- N---- LEGEND (IN METERSI

199499999999 9 88818 77777777777777777777 6666666 I
!99 999999 9999 88388 7777777777777777 6666666 55555" 1 1.27E403 TO 1.28E+03
19959999 99 8=33 7777777777777777 666666666 55555555551 2 1. 23E+03 TO 1 .29E-03
N 99 8 888888 77777777777777 666666666 5555555555 i 3 1.29E03 TO J .30E-03
1 880 888888888 77777777777777 66666666 5555555 44 4 1.30E+03 TO i.31£+03
tS03ZE1338E82 777777777 666666 5555555 4444% 5 1.31E+03 T 1.32E403
I-,t;83 777777777 6666666 5555555 4466644664 1 6 1. 32E+03 TO 1 .33E+03
188 7777777777777 6666666666666666666 55555 444666461 7 1.33E+ TO 1.3E+03

77777777777777 6656665666666666666666 55535 4 44444466 K 8 1.34E+03 TO I.75E+03
17777777)7777 666666666666666666666666 55553 4 3331 9 1.35E+03 TO 1.36E403
*777777 66666666666 r55 44444444| 33333*

T,,, *,, 6666 5555555555555555555 55 144Z444Z4 3[44 3331
77 66666666 56 - , 3...5 5 -4 4 5143 1

! 666666 6 555555555 - 444 333 4 3221

11665666 55555555555 46666646446646446466 - 33T 221 NOTE THIS IS A SCHEMATIC REPRESENTATIO%
* 64666 555S55555 44 61444444444644 33333333 22222 OF THE DIGITIZED TERRAIN INFORIVATIJN
C5 55 5555 4444444 44"6 3333333333333333 22221 USED AS MODEL INPUT FOR TIS SITE 81 ANI
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Figure 5.1.2-10. Digitized terrain for the Clovis, New Mexico,
OB site and community.
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PREDICTrED POLLUTANT CONCENTRATIONS - NEVADA/UTAH (5.1.3)

Construction and operating activities related to the M-X will result in the
emission of several atmospheric pollutants. These include total suspended particu-
lates (TSP), nitrogen oxides (NO ), sulfur oxides (SO ), carbon monoxide (CO), and
hydrocarbons (HC). By far the mst abundant pollutant emission will be TSP, which
occurs chiefly due to excavation, wind erosion, and vehicular traffic over cluster
roads as well as activities occurring at the facilities producing road and shelter
materials. Particulate emissions during operation of the system will be a small
percentage of the construction phase and emissions will consist chiefly of vehicle
emissions and wind erosion from exposed surfaces.

The amended Clean Air Act specifies federally allowable ambient concentra-
tions of atmospheric pollutants through regulations called the National Ambient Air
Quality Standards (NAAQS). Additionally, regulations for the Prevention of
Significant Deterioration (PSD) specify that ambient air quality in clean air areas
will be allowed to deteriorate only to a limited amount due to new emission sources,
depending on a three-tiered land classification system. Individual states have
promulgated regulations that are more restrictive than the federal regulations.
Activities associated with M-X will need to comply with all federal and state air
quality standards.

An important short-term impact of M-X on air quality could be in the
reduction of visibility resulting from the large amount of dust generated in
construction. Good visibility is considered an important value in the West where
many scenic vistas exist. Additionally, the state of Nevada has promulgated a
standard dealing with visibility and federal visibility legislation will be forthcoming
shortly.

The air quality impacts of M-X-related activities are important for several
reasons. The relationship of the impacts to air quality and visibility standards as
well as to the public perception of acceptable impact will, to a large extent,
determine the type of mitigation strategies necessary. This will be particularly true
for the generation of dust. Limitation of dust emissions to acceptable rates could
affect construction activities significantly. The impacts of dust generation could
directly affect water resources if water is to be used for dust suppression. Air
quality impacts of M-X activities will also directly affect occupational and public
health as well as aesthetic values.

Construction- Related Particulate Pollutant Impacts

The effect on atmospheric resources of fugitive dust (particulate) emissions
was assessed using the Integrated Model for Plumes and Atmospherics in Complex
Terrain (IMPACT). The model was employed to predict regional (large scale)
particulate concentrations resulting from cluster road and shelter construction.
IMPACT is a three dimensional grid model capable of quantifying the effect of
reactive and/or inert emissions. The model accounts for the influence of vertical
temperature stratifications on wind and diffusion fields, and for shear flows created
by the atmospheric boundary layer and terrain. The primary reason for choosing the
IMPACT model (non-Gaussian) was this treatment of wind flows in regions with
complex terrain. Gaussian models require that the wind flow be of uniform
direction and speed for the time period simulated (usually one hour). IMPACT is
capable of more closely simulating actual wind flow patterns such as valley drainage
winds, a condition typical of the hydrographic basins of Nevada and Utah. The
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highest pollutant concentrations are expected to result from occurrences of valley
drainage winds and a low inversion layer which trap pollutants on the valley floor.
Therefore, it was essential to be able to reasonably model the complexity of valley
wind flows. The IMPACT model requires three types of data before performing an
analysis for a given region: (1) meteorological data ordered as to location and time
of occurrence, (2) emissions data ordered as to location and time of occurrence, and
(3) digitized terrain information. Information on these data are given in Sections
4.2.2, 5.1.1, and 5.1.2 respectively.

Estimates of particulate emissions during construction of the shelters, cluster
roads, and DTN roads were calculated for several mitigation scenarios. Emission
estimates are calculated for each construction group with a level of construction
activity with the highest particulate emission rate.

Particulate emissions during construction will occur from stationary sources
that produce and process construction materials for the roads and shelters (asphaltic
concrete, aggregate, and bituminous surfacing), construction activities (blasting,
excavation, and dirt moving), road dust from vehicular traffic over unpaved roads,
and wind erosion of unpaved surfaces. Emission factors used to determine the
emissions for each of the sources are given in Section 4.1.2.1 along with the
calculated emission rates.

Two emission scenarios were considered: "worst case," and "probable case."
The worst case scenario produces the largest emission rates. Under the worst case
scenario, no mitigative measures to control emissions are applied except for oiling
the DTN roads. The dust emission factor for vehicular traffic on cluster roads are
calculated using worst case conditions for soil and meteorology and the average
vehicle speed is 45 mph.

The probable case scenario incorporates the most likely physical conditions for
soil and meteorology with a commonly applied combination of mitigative measures.
As with worst case, average vehicle speeds are 45 mph. The mitigative measures
assumed include cost-effective control equipment for stationary sources that
process or produce construction materials and watering of roads, aggregate storage
piles and construction activities. Watering is assumed to reduce emission rates by
fifty percent.

Construction groups from the Nevada/Utah area were selected for air quality
modeling that are either representative of a large set of construction groups, or that
have unique emission, meteorological, or geographic characteristics.

Table 5.1.3-1 lists the construction groups that are selected for air quality
modeling in Nevada and Utah.

The Dry Lake-Delamar construction group was selected for modeling because
it is a topographically and meteorologically representative valley in the
Nevada/Utah DAA and because it has a relatively large number of clusters,
providing a conservative, or upper level, of emissions. For comparison between the
linear and loop systems, both linear and loop configurations are modeled with
probable case emission rates. Worst case and probable case emission rates are
modeled with the loop configuration to determine the air quality benefit to be
gained by applying probable control measures.

A construction time period when the highest dust emissions levels are
produced is selected to model. In the loop configuration, the most intense
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Table 5.1.3-1. Construction groups in Nevada and Utah
selected for air quality modeling.

HYDROGRAPHIC NO. OF CLUSTERS
NAME BASIN NO. IN GROUP

Dry Lake-Delamar 181 & 182 11

Delta 46 11

Duckwater 173B 3

2197
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construction activity level period occors when luster road construction occurs at
five clusters, shelter construction occurs at five clusters (where cluster roads are
completed), and construction is completed at four loops and the DTN roads ire
constructed and oiled.

The total number of clusters in Dry Lake-Delamar valleys are reduced from 14
to 11 in the linear system. This does not significantly alter particulate emission
rates or resulting concentrations as discussed later. The most intense construction
activity period occurs when five clusters are under shelter constru ion, five
clusters are under cluster road construction, the FDTN road is comfpleted _inid oiled,
and only one cluster is fully constructed.

Probable emissions for the linear Delta configuration group are identical to
those used for the linear Dry Lake-Delamar group exctpt that wind erosion
emissions from completed clusters are reduced to one-fourtl of the Dry Lake-
Delamar emissions. The emissions are distributed to the ap)ropriate grid cells
according to expected activity fate. Cluster road construcLion, which is dustier
than shelter construction, was placed in the clusters nearest Delta to determine the
effects on the town during the most intense construction activity period expected.

The Duckwater area was selected to model because of -he configuration under
the linear system of a small nitimber of clusters within a narrow valle\. All clusters
were assumed to have cluster road construction activity, which produces more dust
emissions than shelter construction.

The meteorological conditions modeled in the IMP,\CT code for the
Delamar/Dry Lake Valley are presented for representative hours in Section 4.2.2.
Site-specific meteorological data were not available. Stability data were therefore
extracted from studies which deterrrined lapse rates froni soundings in an area of
Nevada similar to the Delamar/Dry Lake region. A typical pattern of early morning
inversion, which breaking up in nid-mornu-g, followed by mostly neutral conditions
with some low level thermal instability in the afternoon, is used as +he modeling
conditions. This pattern was coupled with typical valley wind conditions determined
by subjective analysls. In general it was assumed that low-level winds would be
flowing downslope in the early morning hours, and as the valiey floor begins to
warm, the wind shifts to an up-valley direction and the speed increases. Afternoons
are generally characterized by moderate speed winds flowing up through the valley
which die down and begin to shift again as the sun sets and the valley begins to cool.

The conditions simulated for the Duckwater, Nevada, area rerresent a case of
flow reversal. In the morning mountain drainage winds were pcs .ated to flow to
the south, while in the afternoon the higher speed dominant iorthward regional flow
of air was presumed to have established itself. Stability pattern was similar to that
used in Delamar/Dry Lake.

For Delta, Utah, a simulation was made to emulate conditions under which the
town of Delta would receive dust pollutants. The "normal" meteorological condi-
tions for the area would generally result in only very low, if any, impact on the
town. Thus, an unlikely pattern of eastward airflow from 0800 thru 1200 was
modeled with low winds in the early hours picking up later in the morning.

Modeling results for Delamar/Dry Lake, Delta and I'Juckwater are presented in
Table 5.1.3-2. The highest and second highest 24-hour concentrations are reported
for each area, along with the appropriate cluster configuration, emission scenario
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Table 5.1.3-2. Fugitive dust concentrations resulting from
construction (24 hour average values).

SECOND HIGHEST
HIGHEST CONCENTRATION CONCENTRATION

LOCATION
MICROGRAM/CUBIC METER MICROGRAM/CUBIC METER

Delamar/ 84 43
Dry Lake

Delta 59 36

Duckwater 88 55

2198

*Average concentrations for 24 hours were obtained by adding
the hourly concentrations which occurred during construction
to aconstant background level due to wind erosion. Utah's
primary 24-hour standard for TSP is 260 ug/m 3. Nevada's
primary 24-hour standard for TSP is 150 1g/m 3.
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and location. The given grid cell indices correspond to those shown in Figures
5.1.1-1, 5.1.1-2, 5.1.1-3, and 5.1.1-4. The results are based on a 12-hour simulation
for Delamar/Dry Lake, and on 4 (worst) hour simulations for Duckwater and Delta.

The highest concentration reported for each of the three areas occurs in the
immediate vicinity of the batching and aggregate storage facilities (the major
stationary emission source). The second highest levels result from shelter and road
construction, and are more representative of the fugitive dust concentrations at
locations near the heavy construction. The town of Delta received a maximum
concentration of 25 micro-grams per cubic meter and was the only city affected by
any of the simulations. The data in Table 5.1.3-2 shows that under the conditions
modeled there would be no violation of any applicable 24-hour air quality standard.
TSP NAAQS are shown in Table 5.1.3-3. Surface plots showing the construction
scenarios and the distribution of the hourly particulate concentrations for the areas
modeled are presented in Section 5.1.5.

These results may be viewed as conservative due to the fact that, once
emitted, all particulate material was assumed to remain suspended for the
remainder of the simulation period, when in reality some resettling of material
would occur (Ref: EPA Guideline for Development of Control Strategies in Areas
with Fugitive Dust Problems, October, 1977). The assumption of continuous
suspension yields artificially high emission rates, hence conservative model results.

It should be noted that the concentrations reported by the IMPACT model are
values averaged over a 4 kilometer by 4 kilometer area (one grid cell), hence higher
levels than those reported for an entire grid cell would occur directly adjacent to
areas of high construction activity within the grid cell. It is probable that within
100 meters of a construction site the particulate concentrations would exceed
established air quality standards, even with maximum mitigation. During construc-
tion, the only personnel in the immediate vicinity of the construction would be those
associated with the project, and they may be equipped with dust filters for health
protection.

The IMPACT model is adequate for assessing concentrations on a regional
scale, and the results are as good as may be expected, given the lack of site specific
meteorological data and refined emissions scenarios.

The only fugitive dust emissions in a deployment area during normal operation
will be due to wind erosion and vehicular traffic necessary for system security and
maintenance. Emissions due to wind erosion will be at or near naturally occurring
background levels once soil disturbance due to construction activities cease.
Entrainment of dust caused by vehicles moving over the paved and unpaved roads of
the deployment area is not expected to be significant, due to the low level of traffic
forecast for the normal operation of the system.

Gaseous Pollutant Impacts

Effects During Operation

The primary air quality concern during the operation of the OB will be the
amount of increase in levels of CO, NOx , and hydrocarbons (HC) due mainly to
traffic, space heating/cooling, and fuel storage. Carbon monoxide is a good
indicator of the vehicle emissions, NO levels are representative of a more general
class of emitters including both vehicles and space heating, and HC is an
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Table 5.1.3-3. Applicable ambient air quality standards.

NAAQS* NEVADA
AVERAGN STANDARDSAVERAGING _________________

POLLUTANT TIME PRIMARY SECONDARY PRIMARY

Total Suspended Annual 75 pg/m 3  60 ig/m3a 75 g/mB

Particulate (Geometric
Matter Mean) b

24-hour 260 pg/m3  150 pg/m 3  150 3g/r3

728

*All Utah standards are equivalent to NAAQS.

aSecondary annual TSP standard (60 pg/m3) is a guide for assessing

State Implementation Plans.

bNot to be exceeded more than once per year.



evaporative product of fuel storage. Emissions of NO and HG are important as
precursors to the formation of photochemical oxidants, h~wever, a direct analysis of
the potential of these OB emissions leading to oxidant formation was not possible
due to lack of specific data on KC, levels. Based on rough estimates of total NO
emissions, it is possible that photochemical oxidant could be formed given a sunn
day, a stable atmosphere, low wind speeds, and a sufficient amount of reactive
hydrocarbons. However, it is not possible to quantify the effect at this time.
Analyses of SO and TSP emissions were also neglected because no major sources of
these pollutants were identified and their overall effect is expected to be negligible.

For general operational emissions, the IMPACT model was run for two gaseous
pollutants, GO and NO . The potential OB sites of Beryl, Coyote Spring, and Ely
were selected for mod~ing. Due to topographical and meteorological similarities
between the Beryl site and the sites of Milford and Delta, the dispersion modeling
results obtained for Beryl and vicinity were considered as adequate to describe
potential air quality impacts of equivalent activity increases for Milford or Delta.

The emission levels for each of the OB sites were scaled from available
emissions data gathered at Vandenberg Air Force Base, and distributed to
appropriate locations on tht expected operations base configurations (see Section
5.1.1). Vandenberg Air Force Base was deemed as being adequately representative
of a typical OB site in terms of facilities, population, and types of operations. Some
modifications to base layouts have occurred since the time of modeling, but the
changes are not expected to significantly alter the concentration results since large
grid squares, 4,000 feet by 4,000 feet are being used by the IMPACT model for this
level of analysis.

The IMPACT model results show that GO reached peak hourly concentrations
of 2.3, 1.6, and 2.5 parts per million (ppm) for Beryl, Coyote Spring, and Ely
respectively, (see surface plots in Section 5.1.5). These CO maximum hourly values
are well below the federal, Nevada, and Utah standards and no significant adverse
impacts are therefore anticipated.

Maximum one-hour NO xconcentrations predicted by the model were 0.18,
0.20, and 0.13 ppm for Beryl, Coyote Spring, and Ely (see surface plots in Section
5.1.5). These values are greater than the federal, Nevada, or Utah annual standard
of 0.05 ppm, however, the one-hour peak value is of short duration and not expected
to be of sufficient magnitude to contribute to an exceedance of the overall annual
level. Information on long-t'.,. m emission rates will be required to confirm this
expected lack of long-term significant impact.

The peak values of both GO and NO occurred during the early morning hours
between 7:00 a.m. and 10:00 a.m., w~en light winds and stable atmospheric
conditions result in poor pollutant dispersion. The emissions of SO and HG are less
in magnitude than those of either CO or NO x during any hour of i~ne day. Since no
violations of the standards are predicted for GO, -the same conclusion is expected
for SO and HG.

x
PREDICTED POLLUTANT CONCENTRATIONS - TEXASINEW MEXICO (5.1.4)

Construction areas from Texas/New Mexico which were either representative
of a large set of construction groups, or were located close to population centers,
were selected for air quality modeling.
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Construction *groups near Clovis, New Mexico, and Dalhart and Hereford,
Texas, were selected for study in the Texas/New Mexico DDA. A c~onstruction time
period when the highest dust emission rates are produced is assumed in the model.
In the linear configuration, all construction groups have identical total emission
rates because of an identical number of clusters included. The most intensive
construction activity time period occurs when cluster road construction proceeds
within five cluster areas, shelter construction occurs within five clusters and three
clusters are completed. A construction camp with corresponding stationary sources
are planned for operation at each construction group.

The 'areas modeled in the Texas/New Mexico deployment area (Hereford,
Clovis, and Dalhart) are areas of similarly flat terrain. Due to the characteris-
tically flat terrain, significant cold air drainage winds, common in the valley areas
of Nevada/Utah, do not occur in the Texas/New Mexico study area. Thus, the wind
fields of both morning and afternoon are uniform throughout. the study region,
generally exhibiting a flow towards the ENE. Morning wind speeds for the hours
0800-1000 were approximately 2 m/.sec, and the late morning winds increase to
average speeds of 6 in/sec. Ground level inversions were assumed for 0800 and
0900. At 1000 hr, the inversion rose above 100 m; and at 1100 hr, the atmosphere
was presumed to have become entirely neutral. Meteorological conditions modeled
were selected for the Hereford, Texas area and for both Dalhart, Texas and Clovis,
New Mexico (see Section 4.2.2).

Modeling results for Clovis, Hereford, and Dalhart are presented in Table
5.1.4-1. The highest and second highest concentrations are reported for each area.
The 24-hr concentrations are based on the results of a 4-hour simulation done for
each area.

The highest concentration reported for each of the three areas occurs in the
immediate vicinity of their respective batching and aggregate storage facilities (the
major stationary emission source). The second highest levels result from shelter and
road construction and are more representative of the fugitive dust concentrations at
locations near heavy construction sites. Under the conditions modeled there would
be no violation of any applicable 24-hour air quality standard (Table 5.1.4-2). These
results may be viewed as conservative, because after emission, all particulate
material was assumed to remain suspended for the remainder of the simulation
period. In reality, some resettling of material would occur. (Reference: EPA
Guideline for Development of Control Strategies in Areas with Fugitive Dust
Problems, October, 1977). The assumption of continuous suspension yields
artificially high emission rates and correspondingly conservative model results.

Concentrations reported by the IMPACT model are values averaged over a 4
km by 4 km area (one grid cell). Higher levels than those reported for an entire grid
cell would normally occur directly adjacent to areas of high construction activity
within the grid cell. It is probable that within 100 m of a construction site the
particulate concentrations would exceed established air quality standards, even with
maximum mitigation. During construction, the only personnel in the immediate
vicinity of the construction would be those associated with the project, and they
should be equipped with dust filters for health protection.

The IMPACT model is adequate for assessing concentrations on a regional
scale, and the results are adequate for analysis, given the lack of site-specific
meteorological data and refined emissions scenarios.
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Table 5.1.4-1. Fugitive Just concentrations resulting from
",iistruction (>4-hour average values).

HIGHEST CONCENTRATION SECOND HIGHEST
CONCENTRATION

LO)CATION4
MICROGRAM/CUBIC METER MICROGRAM/CUBIC METER

Clovis 50 38

Dalhart 54 35

Hereford 72 64

2279

*Average concentrations for 24 hours were obtained by

adding the hourly concentrations which occurred during
construction to a constant background level due to wind
erosion. Texas' and New Mexico's 24-hour standard for
TSP is 150 ug/m 3.
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Table 5.1.4-2. Summary of National Ambient Air Quality Standards (NAAQS)
and New Mexico and Texas ambient air quality standards.

NAA s TXAS NEW MXICO

POLLUTANT AVERAGING TIME PRIMAR SCNARY STANDARDS STANDARDS

IR MAy SCODR

Total Suspended Annual 75 Ug/m
3  

60 Ug/M
3  

Same as NAAOS 60 jq/m
3

Particulate Matter (Geometric Mean)

Total Suspended 24-hour
2  

260 ug/m
3  

150 ug/M
3  

150 eg/m
3  

150 eq/m
3

Particulate Matter

Total Suspended 1-hour
3  

- - 400 egim
3  

N/A
Particulate Matter

Total Suspended 3-hour
3  

- - 200 eq/m
3  

N/A
Particulate Matter

TOtal Suspended 5-nour - 100 g/m
3  

N/A
articulate Matter

Lead Quarterly 1.5 ug/m
3  

- Same as NAAQS Same as NAAQS
,Arithmetic Mean)

Carbon Monoxide 8-hour
2  

10 mg/m
3  

Same as Primary Same as NAAQS 97 mq/m
3

(9 ppm) i Standards (8.7 ppm)

1-hour
2  

40 mq/s
3  

15 sq/m
(35 ppm) (13.1 ppm)

Carbon Monoxide 8-hour
2  

10 mg/m
3

Above 5, OO t (9 ppm)
MSL

1-hour
2  

40 mg/m
3  I

(35 ppm)

Czone i-hour4 235 eg/m
3  

I Same as Primary Same as NAAQS 118 g/m
3

(0.12 ppm? Standard (0.06 ppm)

Nitrogen Dioxide Annual 100 Ug/m
3  

Same as Primary Same as NAAQS

(Arithmetic Mean) (0.05 ppm) Standard

Hydrocarbons 3-hour 160 ug/m
3  

Same as Primary Same as NAAOS
Zorrected for (6-9 a.m.) Standard

Methane)

3ulfur Dioxide Annual 80 ug/M
3  

Same as Primary Same as NAAQS 52 eg/m
3

Arithmetic Mean) (0.03 ppm) Standard (0.02 ppm)

24-hour
2  

365 eg/m
3  

26 q/m
3

(0.14 ppm) (0.10 ppm)

3-hour
2  

None I 1,300 eq//m
3  

Same as NAAQS
(0.5 ppm)

769-1
'Secondary annual NAAQS TSP standard (60 eg/m

3
) is a guide for assessing state implementation plans.

-Not to be exceeded more than once per year.

-Not to be exceeded any time by any single major stationary source or group of sources located on contiquous
property.

:,he zone standard is attained when the expected number of days per calendar year with a maximu hourly averaqe

-oncentration above the standard is equal to or less than one.
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The only fugitive dust emissions in individual deployment areas during normal
operation will be due to wind erosion and vehicular traffic necessary for system
security and maintenance. Emissions due to wind erosion will be at or near naturally
occurring background levels once the soil disturbances due to construction activities
cease. Entrainment of dust caused by vehicles moving over the paved and unpaved
roads of the deployment area is not expected to be significant, due to the low level
of traffic forecast for the normal operation of the system.

Gaseous Emissions

Gaseous emissions resulting from construction or operation of the M-X system
are not expected to cause significant deterioration of existing air quality in the
Texas/New Mexico deployment area. The major gaseous emissions which would be
of concern are carbon monoxide, nitrogen oxides, sulfur dioxide, and hydrocarbons.
These criteria pollutants would be emitted mainly during fuel combustion processes.
Heavy-duty vehicles and generators burning diesel fuel would be the largest source
of emissions for the construction phase of the project. Private vehicles and space
heating/cooling units would be the major emitters during systems operation.

The IMPACT model was used to model regional dispersal of CO and NO
around the Clovis, New Mexico operating base site. Due to topographical an6
meteorological similarities between the Clovis site and the Dalhart, Texas,
operation base site, the modeling results obtained for Clovis and vicinity were
considered as adequate to describe potential air quality impacts of equivalent
activity increases at Dalhart.

The emission levels for each of the OB sites were scaled from data gathered at
Vandenberg Air Force Base and redistributed to appropriate locations on the
expected operations base configurations (see Section 5.1.1).

The IMPACT model results show that CO reached a peak hourly concentration
of 1.3 ppm (see surface plots in Section 5.1.5). This maximum hourly value for CO is
well below the federal, Texas, and New Mexico standards and no significant adverse
regional impact is therefore expected.

The maximum one-hour NO xconcentration predicted by the model was 0.11
ppm, which, while greater in magnitude than the federal, Texas, or New Mexico
annual standard of 0.05 ppm, is of short duration and not expected to lead to any
long-term impacts. SOx and HG emissions are less than either CO or NO ,' and since
no violations of standards are predicted for GO, the same conclusion is expected for

SOXand HC.

SURFACE PLOTS (5.1.5)

The concentration levels predicted by the IMPACT model are shown on an
hourly basis in the form of surface plots. The surface plots are schematic
representations of the output results for each modeling site presented on) the same
grid as used for inputting the digitized terrain and the input emissions (see Sections
5.1.1 and 5.1.2). It is not possible to present topographic information as well as
pollutant and construction data on the surface plots. Therefore, we recommend that
the reader refer to the appropriate emission grid figure in Section -'i.l which
includes the topographic and cultural information of the area modeled. Areas in
which various modes of construction or system operation occur are outlined and
shaded in according to an identifying legend given on the figure. Again, the
construction configuration indicated on the figures and used in the model represent
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a time period where the highest particulate emission rates are expected for that
construction group. The numbers on the figure correspond to predicted incrernental
levels of pollutant concentration as also identified in the legend. The predictions
are given on an hourly basis and values can be seen to change from hour to hour
dependent mainly on the meteorologic conditions of wind and stability. In
comparing the output results to the input hourly meteorological conditions it can be
seen that the highest concentrations occur during the hours of low wind with a
stable atmosphere, conditions which contribute to poor pollutant dispersal. Concen-
trations generally flow and build up along the predominant wind dire( tion under
conditions of a low, steady wind and high stability which prevent upward dispersal.
High winds also blow pollutants along the direction of flow, but tend to disperse and
dilute the pollutants thereby lowering concentrations.

The areas modeled for construction impacts exhibit the highest concentrations
of particulates around the vicinity of the stationary sources and construction camp
since this is an area of high activity and intense emission rates. The next highest
area of concentation is associated with the part of the system which is undergoing
construction of cluster roads and shelters simultaneously. Large numbers of
vehicles are operating within this part of the system, but because of the large area
in which they are spread out, the emission concentations are not as high as around
the relatively small stationary source area with its high density of vehicles and
activity. The lowest levels of pollutant concentration are found around the inactive
areas of the system in which wind erosion from previously disturbed surfaces is the
only source of emissions.

The modeling of the OB locations for gaseous pollutant concentrations
demonstrated a similar pattern of levels for each site. The highest concentrations
were found around the main gate areas of the OB, and the next highest levels were
found spread out along the road connecting the support community and the base.
These findings are quite reasonable in light of the fact that the majority of
emissions are vehicle-related and the largest amounts of VMT will occur between
the major population center and the main gate.

The surface plots of the construction modeled sites of Dry Lake/Delamar,
Duckwater, Delta, Clovis, Dalhart, and Hereford are presented in Figures 5.1.5-1
through 5.1.5-56. Surface plots for the modeled OB sites of Ely, Beryl, Coyote
Spring, and Clovis are given as Figures 5.1.5-57 through 5.1.5-84.

5.2 HIWAY

The EPA HIWAY line source model was used to predict gaseous pollutant
concentrations associated with system construction and OB operation.

CONSTRUCTION

The largest gaseous emission rate during construction was found to be 8,000
lb/day (3,628 kg/day) for No . This 8,000 lb/day rate occurred in a cluster road
construction area when one hundred percent of the allocated cluster road construc-
tion equipment was operating. Normally within a segment of operations the cluster
road equipment is expected to be spread out over a work area of five cluster
systems at any one time. However, for preliminary analysis it was assumed that all
of the daily emissions would be concentrated within a working area encompassing
only one cluster system; i.e., on a roadway system of approximately 35 mi (56 kin).
The emission rate per unit distance therefore becomes 229 lb/day/mi (104
kg/day/mi).
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Lake/Delamar Vailleys: mitigated emissions for the
loop system.
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loop system.
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Figure 5.1.5-37. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the

touckwater area.
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Figure 5.1.5-38. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
tDuckwater area.
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Figure 5.1.5-41. Predicted hourly particulate concentrations due to the
construction of shelters and cluster reads in the
Delta area.
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Figure 5.1.5-42. Predicted hourly particulate concentrations due to the
Construction of shelters and cluster roads in the
Delta area.
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Figure 5.1.5-43. Predicted hourly particulate concentrations due to the
construction of sY'..loxrs and cluster roads ill the
Delta area.
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Figure 5.1.5-44. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
Delta area
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Figure 5.1.5-45. Predicted hourly particulate concentrations due to the

construction of shelters and cluster roads in the
Dalhart area.
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Figure 5.1.5-48. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
Dalhart area.
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Figure 5.1.5-49. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
Clovis area.
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Figure 5.1.5-51. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
Clovis area.
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Figure 5.1.5-52. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the
Clovis area.
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Figure 5.1.5-55. Predicted hourly particulate concentrations due to the
construction of shelters and cluster roads in the

- I Hereford area.
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Figure 5.1.5-51. Predicted hourly CO concentrations at the Ely OB site

and community.
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Figure 5.1.5-59. Predicted hourly CO concentrations at the Ely OB site
and community.
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Figure 5.1.5-60. Predicted hourly CO concentrations at the Ely OB site
and coimunity.
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Figure 5.1.5-61. Predicted hourly CO concentrations at the Ely OB site

and community.
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SU~RFACE PLOT OF CO PPM H4OUR :1300

I11101 2 2222 3333335 222 111111111111111I11 111011111 222 5333333 222 11111111111111111110 1 0.0 5O,01T-I
-111111 2222 533 3333333 2 2 .... I1..........11111 ....I3 .........1 20 1 7......? TO 1.271-03~11 222 3333 335 2 11101 110111111011 3 I.21-011TO 0.3P-0

1111 22 2222 101111111111 1111111 1111403 2.25-01 TO0 2. 791 -01
011111 I11 22 33 '443 222 11111111111 1111111 1110111 3 05031 TO 5.3561-01

1111 2 34444444 2.2 11 111111111111 1111lllllllll111311111101 7 4.57!:1 10 TO S t-0
0111 44444 44 2 22 22 1111a11111111111110 0 5 32-0 1 TO S.043-01

011 110 0254q44 44 22222 11111111!1111110111 9 6.101-01 1O 6.601L- 11
"1111 35433553 4 22222 111111110111111111T1
1 111 2 4455 66 66. 5 44 - M222 13111110111111011010001011001101II0011I I II I

511 66 7 5 3222222 1311111~110110110
111123 67 8 9807 4 33 222 122 11111111111111111
. I11 5 66 677736 4 332222,22 1111I11111 111111111 11111101110111 1-
11101 2 44 5555344 33 22222f4A11T E1THS1IS1A S11E11IC11111111011I0 NOTE TH

11144 333 22222 11111111511 1111111 1111 D 11-111IT1 t . 1I1 .
0111 2222'222253 3333 222 111111111111 1 1 11111111111 1T1111I1 ..S11 S. IAN PCStOCT NE [i

'111~ 222 33 33 33 22,'? 1111111011111 1111 II 111 1 1111 111 VALUES BETWEEN ADJACENT INCt MINTS

Ill~l 233 3333 222 1111113111111103111 11
I11,1I1jI1I11 22 33 3 553 2222 11I1111111111011111111l

T1111111I
1
J11311 222 333 35 2212 11 111111111 1111111111111 1111 1 1

111 110.111 222, 355 44 332222 111111 11111111 111111 1111 111110 11 LEGEND
11 1 111 1 11311 2222 33 4 32222 1111111 1 1111 1 111111 111111 111

3I 11111 III1 1 222 33 3332222 1111111111 i11 111 11111111 11111111 ,NRAI1O14T(8S

li 11111111 1~222 333 N11 222 1111111111111111' - OR SUPPORT CO3MMUITY
1l1111111111 1% 222 3553 -33 2,2111111111111111
"31111I1111% 22 353333 522 1111111111111I31!RAILROAI

111,111111111111 IQ21 333 32 11111111131 !3111122
01111111111111111 I~I 333S' 33 22 0111111111111111 -A-__ MKR ROAD WITH M X

011111311131111 22. 33' 322 1111111011111111111111133111 VEHICUtAR EMISSIONS
1111111111I11111 2222 3333 222 11111111111.111111111 1"",0 -- RPOIRA0101111110111 2 222 3333 222 101111111l0111111011, PROPOSED__________ROAD __

0111131111131 2222'22 32 222 1111..01..1111 .1 .
ii11T111i11i33133111 2222222 3 222 111111111111I

'111131111313 222222222 2222 111111111,11111111111"
011111011111011I 1011 222222'-22222 2 11131 1 11 111111111111

'1113111111110311 222222222 2 2 22 111311103111
11111111 1111311 22 22222'2222? 222 11Ill 11111131
01111111111111 22222 222'222%1111111111

2222221~i11111 222 2 22 2 222 1 1111111111131 11111'
1111111511,11111111111 2222 2222222 l~ 1111111 2211111

1131111111 1 111 Z2222Z2 35 322 "1111111111111111111031311110'111122222222M22 222 , 1 133If11130111 3
"1111111111111111 N2 333 22 1112511111111

j11311111111111211-2.,2'2 23 I 222.1 111111 11111111111111
-151111031111110 Z12222 35 32,2 22 111111 1111111111111

"111111311l 1111111111 22 3 44 33 22 1 1 1 1 1 31 1 1 1 1

jII1IIOI1II11'5111 3233 4432221 I11113 11111,1111
101111111131111 7-2;2 3544444 32 22311111111111111111113

111111111111111111 2344444533 222 1111111 33313
'31l131111111113111123453 4222 111 11110 11111

01111111111131 2533 3342 311111 1111111 11

I11,1111i111111 111111111 1125466 36654 2111 I1111111111111 1111111,
"1111010131111 112 35333 32211 11113 I11111 01111"

0I31111111 22011 711244444 35.221 111111111111 11110iii

111113101 Jill 31 1122344 433 2222 111 1111111111131
011111111111111112 2 55422 111 1111111111 1111111 11.

2111311111111 111 22222222222 11 111111111111 13 llIII
0111110111113111 13113 5 211 1113111,1111,111 1111111

0111111110111111111 LI11311 113113 66666il54l2111011111131
1111100111111 231551555511132111 1111111111111 111 1110

13 1 2 34 4411,4 3112 11 1 *1111131111133333"

1111111111111111111 1111112 1 31111531111113 111111
"1111131111011 ll11111311111131 22 ill111311111111111113 111"
111110111 2I 111111131 M3 T 22 0113311111111111131 1111 1111

013111111111111111111311311 11113111 1 111 111 l111111 Ill

3111301111."03:331L1 31,'11101 2221221 I1111111111flll111111I
"100 liii 11333222211101111111,. 111013 111111 111111 1"

1 .'3130 111131101111 110 ,11111 :1111111 11111111111 111ll, 301101 Ill1111111111

- -- - - - - - -- -- --- - ---- - --- - - - -- - - - - - - -

Figure 5.1.5-63. Predicted hourly CO concentrations at the Ely OB site
and community.

5-102



SURFACE PLOT OF CO PPMq HOUR -1400
------------- ---------------------- - N-- ---- LGN (I MS
1 11 1 11 222 33355)3 222222 11111111113111113I1I'll1I111

1111112222 3333333 2222 1111311111111 1 I .g8 T0 3.92-6511111 2222 3333 33333 22 11111111111131" 2 S.880-02 TO 9.179E-02
1113112 3 222222 "11311111131311 3 1.180-0 :1 TO 1.3:51:111111111111 2 1 222222 113111111 11111 4 E.A~9 10 21SE-9I
1111122 3 4 333 222222 511111111111111 2.55E _01 TO0 2.7 4E-01

u11111 22 33 4444 33 222222 111111311111111 4 2.94F-0 10 3.330-1
3 131 3 4444 33 222222 11111111311311 7 3.53 -6$1 10 .9ZE-01

I111 Z2 44 4 222222 a11111311111111 4.1IE-SI TO 4.S10-01
1 1 1 22 33 444 55 4 3 2222222 111111111111111 1 4.70E01 TO 5.09E-01

1 1111 2334 4 555SS5 44 3 222222 131111111111111
1111122 43556644 222222 111111111111113
1111123 546778 a 6 22222 111111111111111
1111 470&a99s7 4 333 222222 .131131111111111T.1.(1N1011111
-111123 66 77 AS 335 22222 11111111h111111 JSltSAPRSENTE FT E NFTAC OINT FOR*
I'1l1122 4 33333 Z2222 OA11111111111111 DTO 0LSfE0T~N~1JPCPlI

1111 2 53333333 22222 ...... 11111111 1 ,1 ~T.1T ft ... SPACES INDICATE INIEMOIATE
1111 223 53335333 22222 11111111111111 VALUES BETWEEN ADJACENT NCflt.INTV

I11115 1111111 223.3333333333 222211111111111111N

1118111 111 2 2 33 533333333 2222111l1111111111Z
1131111311111122 3333333333 2222 11111111111111

311111U1113 222 33 3333 2222111l1111l1'1111IEGN
!111111115J 11122 33 445 332222 11111111113311It111111,I11 2233444 3332222 LEGEND11111111111

01,1313111 N.1 22.1334444 33 222 ..1111 ....l1....11 ..... HlTN1l" s
I1111111l1111111.l11~~2 22344 S1 22 1111111311311 G( NE RAL IZE DOPkIINH
1111111111 1J22 33 3 322 11111111111111 OR SUPPORTCOMMUNAITY
1111111311111111%22 33 4 33 2222 11133111111111
N11311111 %11%2 33 4332IF1111111111111 RAIL ROAD

11111111111111111 22 33 4322 111 111111111111 2A212D*TH
13313313131131N 2243 443 33,1222211111111111111VIIUA ISON
511111311111, 222 33 22 11I11111111111111111I1I

1111111111111111 222 3 444 5 332222 111111111111O11 R SE ROAD T

1I11131111111l1 222 223 33332222 11111113111111111 IMISION

211111 11111 11111 1 2222 333 3 33222 1 31 1 1 3 1 3 1 1 11
I~l11111111N111112222222 331S D 332ROAD111111I111
211111113111 22 2 3~ 43 33 22 111111111131

"1 1111 11111111111111 2 21222 3333 5 3 2111 1111 111 1111 111

ti111131111111111111 2222233 33333 133332 1l111111111
51131121313l111312222 33 33333 221l3331133111

111,11,1111,111111111 222 334 4 33 3 333 22 1 1 3 13 1 1 1 1 1

11131311111111122233 444 I'll,1311 131111113113131313311311111 22333 34443~113 1111l1

111113111311'11111 23333533 54332 1113111111
2311111111111111 2234333 443221111 11111

IIISISIIIIII1111IS 2233 3321 1131311333
*1111111111313111111111s 2354445411 1I1111 1 3333

111111131311113111 234477442 11 1 3 1111111111

fl 01111111131111113122 34444034 3 2111 11113111111
11111111111111111111111234 4443311 ... 11111 1111

01111111111131111111 2233 333 222 1111 1111111111111

3111111111111111111 123333 22 555555 111111111 121
11111111131111111122333 255422 111 111111 11111111 11

11111111113311 3 222666 111111 1 111111111111111311!.

311111~~~~ ~~ 11 11 11 1 11 11 1 1 1 1 1 1 1 1 77 7 7 5 3 11 11 11 11 1 1 1 11
3131111111311111111 1 1111 11177653 1111 111111111 1 1111111
3313113333111111111111111111 4 11132 11111111111111111111111110

11311111 111111134 5555555411 51211111111111111111 1 1 111111

03 11 11 11 1 11 1 1 11 1 3 11 1I11 1 1 11 1 1 1 1 1 11,15 1 1 11
1511111511151115111 2 15113 111111 21111111131331
1111111113111133111111111111111113111111111 2 I3$ll32!If
011111111111111111111111223111111111111113131111111111

131 111111111111111111111 11123111111111111111111111 1I 1111 11 1111 13111

1111 111 111 11 111 1 11111 111 1111111111111 1 111 1 1 111111 111111 11111111111 t1111 1111 1

till 1111 3111I II I IIIIIIIIIIIIIIIIII I13111311 111111111111111111111111111131111111

SN 0 ------- -- ------ -------

Figure 5.1.5-64. Predicted hourly CO concentrations at the Ely OB site
and cormmunity.

5-103



SURFACE PLot OF N00 PIM HOUR.- 700

I'1 11 1 311331 ll 2 22 '2222 1111311', 31' 31111111111111 111 1 11 13
11,11111,11,111,122 315 2Z2 I61 11I51 13 131 11 31 110 1 0.0 TO 1.016-02
"I'll301313 2253 3532 13113113111113111111.2 1 .53E-02 TO 2. 5 2 -02
133I1"",111 22 l3511101111311311310 1 .02E-02 TO 4.056E-02

111313112 3444 223111133111110111111 4 4.53 S-0O2 70 5.5C6- 02
111133'll13112 3455 44 2 31333103333111131011110 5 6.04E-02 To0 705SE- 02
111l.111. 1123 5 5'4 3 22 1111133111111111131 6 7. ,5E- 02 TO 8.56E-02

lIl I , 2345 66 5 43 22 1113311111331313 1 1 1 1 7 = 9.06E:02 10 1.016-01
13331111111 56 65 3 22 13 11 3011 31 111 1 111 11 1 a I3.06E *01 TO .14-01

"I'll1 115 1 4673 35222 11,111311103l111331111 1 1.21E-0 TOI I 1.316-0_1
A1113 3123456771653 522111010101011111131

1111111, 1 2 3q2 3 543 2,2 1111,1131111I1116111

"Il4l 222 45 9616545 35 222i 11111111111113l 11111111111lf N071f THIS15A SCHMATCA:EpREENTAYION OF THE
1333 0876 544532 22 ....l3111131 I.11 III1313 I30I DATA RESUTPSE 'D'4THESURF ACE MINTFOR

llll1111111 345 8 76 54 412222 THS11131111l11111l STE57 EILAN 'PACES INDICATE IN, PIAECATE
331131a 1311 6 7 65 44 31 2 1 111 13I1311111111 A 1 ~~SEI .11N AUACENT INCREMENTS
"IlllII~311111"6 6 5 4 3 22131131133310l111

V.311'111112546 77 66.4552222 1111111111133ll3111113
113113 1~1133124566 6665,4322131131111111111

'll l I~ 1I?4 64 6 431 222 ..... 'I113161111" _________________________
3111l31l2 66 653 22 13111111111113111311413131:

3l3111333~.7 332 6165 4332"22 1133111131111111 LEGEND

31133 115 47 7 654455S2.2 331313131311111R
*333l33131111 121?6 664 31A2 N1333333113111 C.RL IZ D OPE RATING BASE

33331I ill 2 3 4 56 77 5 5 44 33 2Z2 .. l l .311I33I111111 2 OH S POT OMUNT
I33I33 131313 1 3 45S6 6 6 55"4 33 2? 1313133111331131 COMUIT
3331113331333~2 456666 6 5 44 335 222 RAIL1111ROAD111'13I333313333333~3 45 64 66 S44 52223131l113131*RlOA

3I333333I333311l33 4 566 6655 44 33 2,21l3l3113333
3311331123313 J31 4. 35 6 6 554144532?22 1311113111 1131 MAJOR ROAD WI7TH M X
133335331311313 2\4 7 544431 213111111111 VEHICUL.AR EMISSIONS
*33131313333l~31 2~416 55, 4433122 1111,110111,11,11

313313331113331111 2's546 55 44. SS 22 133113111311131 - PROPOSED ROAD

I31I3l33333133313~3 65544 32 11111113133,1111 23468
*333133113331 I131., 2 55 66655 43322 1i 111111l

311 131331133il1111 2233 CIS6 16543322 1111111111111
11111111133331 1 1 11 2233 SS 7 4665 32 311 11131111

1333333133333311111133 22 4 77 66454322313111111
3333333133333 22_2 3 4% 6666 65 4322 11111111113.1

3331131133333311111 Z223 6 43221133111301
.3333333 1131 2 31 15 a 2 11111h2j171111111112

3333331l3313333III1 2M22331S 55 5~ 11111 ..111ll31111
11313333l31333113l 22222 333144 554 021111311111
Ill 1 11 31 1 1 11 22222 111 4444 Zl I11331113331

.3333333 1.3 ::: : ' :2 33* 1,441 5554 3 1131333

7z 4 I I S kl 13113III3

3 3:31! 333, 33!I ! '3 2. 4,3 ' 5 44 52 333 1 0033131

3133133333332 1 1144 1 6 7 7 6 5 43 111131 31111311131III
:.:33131331333333.4 5 6 70765 33113011313
33313331133313331111 23 4. 5 66 777665 2131011 1111

I3.3313113333 I23456666 665 4 12 31111111 33ll11111

33333133133 33 111 225 41 165 1 44 33 2 1313111 10
3!331334531111131331 2343144 33 21331110 01111

33:3333333333333 25. .44 133322 33111131 31

I 13133331 3 235 4144 33331 3 2 311311 1 1111111 111 *

13333333333313011 22 353433 2222 22 333330331.,

3131333133331333 Z 22 33332222222221 1 10331131 3
3,31333131111131 2 2 553 22222222 13333113111
*13 33310 33331311031 22 2 3 2222 2331l101I1I110

31333333031311111103331 .312 2222 311311011111
33333331333333113333 03 2 221 113303030300

3311333131331333333 3333 311133331 111131330113331A

.. 13331133333133103.... 66.dlb-i..H..64i.1H3131 11331113

3,3 331 331 330 333 33 333 331 33---- 13 -------- -- -- ------ ----------

Figure 5.1.5-653333. Predicted hourly O, concentrationsat the Ely O sit
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SURFACE PLOT OF 000 PPM HOUR 8 00
-- -- - -- --- - - - - - -- - - - - - -- - - f- - - - - ---- --- LEGEND 41N P9wSI

111 11111123 5 353 44 3 222 11111111111111111 1 0 TO 9.04E-03
*1111111111 34 ~ 34 3 22111111111111111u2 *1.36E-02 TO 2.26E-12

1111111111123456:6 5331 33 222 11111111111111103 2 .71E-02 TO 3.621-012
1111111!14 33 222 111 11U11131111111114 4.0'E- 02 TO 4.9E- 2
111'1111 1 444 333 2222 1111a1111111111 3 5.-2 .10 .33E:02

.111i11111111 345677766 .4 333 222 1 11 111111111 11 6 6.78E-02 TO 7.69E-02
1111111111111 234567 7 6 444 333 222 111111 111111111 7 9.14E-02 TO 9.04E-02

11,1111 23456 87 6 44 333 222 11111111111111 1 1 E.:1-2 T10 0.840-01
0111111 1113 2234 88 6 44 333 222 11111111111111111 11111 0 1 .69 I0 T0 1.1 aE-0I

I'll1I11 11 22 678 76 44 333 222 1111111111111111111111111111*1
011111 222 345678 aa76 444 33 22 1 1 1 L111 11111111111111 11
1111111 22 333 444 333 222 111111 1 111 1 111 1111111 11 11111
1111111 22 3334567 987 4444 33 222 11111111111111
-111111 222 345 87 5 4444 33 222 1 111111111111!11111 NOTE THIS IS ASCHEMATIC REPRESENTATION OFTHE
1111111 2222 436 87 63 444 33 222 1 111111111111111 DATA RESULTS PRESENTEDOINTHESURFACE PINT FOR
11111 & 7 633 44,44 33 222 111 1111 11 111 .110111 1 11110 THIS SITE A. S PTKACES INDICATE INTERMEIATE

1111111*11 234 78 65335 44 4 33 222 11111111111111111110 VALUES BETWEE0HAJACENT ICREMENTS
"~~I~ 11 345 8 6 555 44 33 2222 1 11 11 111111 1111111 111 111K

1111?1111 343678 66335 44 322222 1111111111111
1111011111 67777 6655344 332222 1111111111111111111111

I111111111 1 777 6 5 44 33 22222 11"1111111111111111111111K _________________________
111111~ 11 7777 7 65 4 33 22222 11111111111111

11.111111JI 777 7: 227 s7 65 4 3 2222 1111111111111LEGEND

011111111~1 7567 88 763 5444335 222 111111111111
111111111111 2345 6 7&88 66 5 44 3S 222 111111111111.GE NERALIZED OPERATING BASE

011111111101101 3356 7 6 6341.43333 .22 1 111.11111111111 .... ...... ORSUPPORT COMMUNITY
1111111111111 2z345,77 6314 33222 11111111111111111111111II

K11111111111%3 67 63544 333222 11111111111KRAILROAD
0111111101111111~~43677 7 6344 33222 11111111131

11111111111III Z22 43 6 7 76 5 44 33 22 11111111111
1111111111122 ~4 633 4 33 22 2 1111 1111111111111111 MAJOR ROAD WITH M-X

K11111111111112223~368 63432 11111111131 VEH4ICULAR EMISSIONS
011111111111111 2222 5~67~ 655 4 33 22 111111111111111111111mPOOERA

K1111111111222213 6 5 6433 21111111 11111 111 2371
11111111111111 2222 34667 6 54 3 2111111111111111111

I111111111111 22223 34N66,6 6 4321111111111111
1111 II III 1 22232 31466 3 ,44 77 64311111111111111111111 1 0

I~111111110 222334467 1 11111 11 2347
.111111l11111111 22222 33 24A76 111111111111

*111 1 11 11111 22222 33 64 5467 211111111111111111111
0111111111011111 22 33 4 3634 1111 1101111111111

11111111111111212222 33333 6j 4321 11 11111111111
2111l1111101 222 33333 53. 541~11,111111,11, ..... 11K

I11111111Il111 22 222 333 4 j 73321 111111 1111111

1111111111i111111 i 2 ~ 4 I43~11111 221121111141116177
.11111111111111111 2222334444 3111 611111111

-11111111111111111111111 22332 44 4413 ~11111111111
011110111111111...1 2 3344 4 14 21111111 111111

111111111111112111101111 2 65 421111 11111"

01111101111111101 2222 23343 344 532111111111
0111111011111111 1211 2314436544321111111111
10111111111111111I1 224444 432111111 111!

N11111 11111111111 2 3444444132111111 111

11 1 111 1111111111 1 233 3322 4 11 141 1 1 11 1 111
KI11III1II1IIII11 i 22333 4332 11111111111 111

01 11 11111111111111 22 34 4 4433 22222 11 1 111111110ll111 11111

1ll10111111111011122 272222222244 2 1 111,111111110
*I1111111111111111111 222222 2222 6 5 .2 111111 111 I11K

11101111"1111111111101111 2 2 2 2 5 44 5 55 4 22 111 ~ l 1111I11 I1111 111 1

2 111 4 111444o4443311 2222110 1111 111111111111

101111111111111111111 11111 1 21 111111 11111 1111111131111111

112111011 11110133 111101112111111 111111 11111 11 0111
11110111111 221111 111111111111111 110 I11l11111000 01 1 1 1 1 1 11 1 11 111112122112 

22111 
1 1 11 1 1 11 11.1 1 1 1 1 1 0 1 1 1

01111111101111 1 22211101100111 210 10 11 0 1111111110 1111131111
01 1 1 1 1 0 1 1 0 1 11 1 1 1 0 1 1 1 01111011111111111011111111111022 221

11111111101011111 1 11 1010111 .... 1110111111111 11111 1 0

11'l11111111 N11111111. 1111 .1 111111111.1 111H1111 11111 11111111111111101 111
0 1111111101111011101110101110011111111111111111111111111111111111

Figure 5.1.5-66. Predicted hourly NOx concentrations at the Ely OB site
and coomunity.
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SURFACE PLOT OF NOX PPM HOUR = 900
--------- I----- ------------------------------ -- 1601,6 IN4 PP?851
I11111 12 3333133 .1V 4 "' 33 222 111111111111111111111111111111
.111 22 33333 '4 55 '4 33 222 J1l101l1l11110111111011100111 1 0.0 TO 7.39E-03

'11111 222 333 ''4 5544 33 2222 111111111111111111111111111 2 I.IIE-92 TO 1.8SE-02
0111111 222 33 4 55 5 443 2222 1011111111131111130lllll111t111 1 S 2.22E-02 TO 2.961-02
11111110112 3 2222 11llllllllllll01111111110lI 4 3 33t-02 TO 4. OF-02
111111 22344 5 Sf 5 3: 2222 010111111111111111111111103111 5 4. 44-2 TO 5.117-02

J 1111111112 .455 1. 5 331 2222 111111111111111111100111111..l 6 015.541- TO 6.39E-02
1111111112 4 5 .61 453' 3 22222 011110.1331111111110111111010 7 6.651-02 TO 7.91-02

0 11111 ' 4 55f 6.5 4 S13 2222 1111111l1l11l11111111l1l1311l11 0 7.76E-02 TO 8.50£-02
01111111 2 3 5 726 5|4 353 2222 11111111111111111 1111 1 9 8.87E-02 TO 9.61E-02
Wllll l 233 5 I '777 6 44 33 2222 lll111111111l11111111111Nll "
0100 2 2 3 5661 8876. 4 30 222 iZZ 0 11111 3mll 11111110100
1111 2213445,6 77 4444 33 222 1111111111111111110111111111
111 223 4 5 77 a89 8765 444 333 222? 11llllll1ll11llll111lll1ll
!Ill 22 3 44 5 6 7 9176 51, '.' 33 2'22 '111111111.1111111l11111.
1111 2 511 4 67 567 65 41'. 15 2.122 ERl11l111111l111l11lll 601 T SIS. 541 MATIC REPRESENTATIONOF THE

a0111 0 7655 44' 333 ";222 11,12101l1111111131,1.. DATA RESULTSPRESENTEDIN THE SUReACI PP.N1 FOR
111 11 2222Z '.567 06 55 4 222222 in1111111111111111 3ll T.SITE BLANKSPACESINDICATE INTERMEDIATE
111131l 22222 73 766 655444 333222272 1l1ll0l11lll1110l1lll VALUESBETWEEN ADACENTINCREMENTS

1111111 I 222345678 7 66 55 33 222222 1111!J1110111 1111111
11011 UI 223454777 6655 44 333 22222 1ll01111l11l11l1llll11
Ill,",l 1 2 5677777 6 55'. 3331 22222 111111011111111111'"
1111101111 34167 77 6 I 444 3333 2222 111111m131111113 _
IIIIIIIIII 111 214 566 7 7 655 444 3333 222 iroIIIIIIIIIIIIIII IiLG

1 21 45 1 8 76 5 44 333 222 1111110111Ii1111111 LEGEND
I l 12 3 5 67 26655 4494 353 22 111111111111111111.1

01llll111l11" 2314567 661544 ~33 22 11111111111111111117 - GENERAL IZE OPEPATING HAST
111111111111111 222 3 1 6 7 64 155 4444 33 22 11111l1111111011111 IL _ OR SUPPORT COMMUNITY
llll11111111 1rk_ 23 5666 66 555 44444 33 22 11111111101110111111
11111111111111 34 57, 66 554444444 322 444IIIIIII44I4II1II RAILROAD
1111111111111311M1 3 4555 6 6 5544443327 1111101.11111111111
Ill1l 11 ll 1111 1 3 4 5566 6655 444332 1I11lll11ll1ll111l

0131111111i111 01111 2 4 5 6 6 55 4 3 22 111111111111111113 - 'AJOR ROAD WITH M X

'15115111 ll 1111111 2 z 4 5 &6 555 55 4 3 22 111111111111111. VEHICULAR EMISSIONS
3111101111111l1113111 222 41551 5555555554433222 113113ll1111111

I1 111111111111 22221 555'5555 4 3222 13131 1331111111 . .PROPOSED ROAD
"11111111111111111111 22 44 .55555 5 4 3 22 111111111111111

.11111111111111111 11 22 3 4 555 4 3 54 12 lII111 1111111 2348 B
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Figure 5.1.5-67. Predicted hourly NOx concentrations at the Ely OB site
and community.
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Figure 5.1.5-68. Predicted hourly NOl concentrations at the Ely OB site

and combmsunity.
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Figure 5.1.5-69. Predicted hourly Nox concentrations at the Ely OB site

and comunity.
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Figure 5.1.5-70. Predicted hourly NOX concentrations at the Ely OB site

and community.
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NIIII1III~iIIIIIIIIIIII 12 3333 222ll 11111111,1111 551

11111111111111111 22 223112222 111111111111 1111101

11-11111111111111111i11 2 222 222222222 313313111112
N1311111113111111111311 -22222222 222211111111111

Z'2131111111111 1 222222 2 21111111111211111211n I 1I

1211111111111111111113111353311111111111111 11131

111111111111111111 .. 111311533331111111111

11111112111111111211111 I 
IF111131111151111111l

1151111113111123111111112111111111111111111 1H1111

-----1 ------- 11-1112111111111 -----11131333 ------111111

F1111111111211115.11571 Pred11te11111111111111111111111111111111112Bsit

l1111111111l~l1111and c1311111m1122u111111211113111

*11l~~l1111111.1112111111131 1111211121111011111



S PFACE PLOT 21 40' . I-'I'M -03 ------------------------------ H UI -1411 E E D NP.S

113111111 112 1 333313 i333 222 11111213111 1 0.0 TO 3.116-()
23111311 21 33 333333 22222 1111,11,11111 1111131112' 2 4. E_1-3 TO . 2C-05

1113111 1111 2'54 133333333 22222 111n11111111 11111 '. 1 41 E-02 To 1.225-3

I111II1I1 I II 2344 3333333 22 22 1211111111111 2 .160 TO 2f13-02

I 1111 3 113 i : A I4 44 33353333 22 22 1111111151113 8E32 -02 TO 426902

-111111 22212345335 I 53333S 22222 11111111111111111111111
1111 523345 4 3333333222 7111111331111111111

11111! 33 !' 44516 !333333 1222 "I'll1111211111111121I1O13
'112 I '? 334 L 3 1 35444 33333 22Z2 1 1111011111111111111111'

1113 ' 4 5544 333333 222 1 1131 11311I11111111
35 411 55 4 4444 333 3 2222 11111111111111H111111 NOET',IASlMl,4'PEE4TTONF4

111,11 2 3112 '4 3 4444 3333 i 2222 1111111111113 O~RSLSRSNEI1EU1CPITO
1111111 112 4 4 5 6 3 444454 3333 222 113111111111' T'IS60KPCS4~46T46IT

:111 3111 44 11 5544444 3333 222 1111111111111 AUSEW(ICEET
:11111~31111234 5 444 5333 2 11111111111

.1111i11 2 44 4 444 222 11111111111111111111.....
11111 N 1124~ 44 444 33322 1I111111311I jNOETI 1AS..TCRPSNTA0NFTH
113111 131123 5,' 334444 33222 11111111T1111111111S11R LEND7E JFACPATFO

1112 . 4 44.4 3 4443 3 222 11111111i111111111115111 I IEBLN SAESIOIATtI~iREMT
5 44444 331\31.122 I3 6 33 4433222 11111111 11111111111111NCREENT

'"li111 IIi 2 1, 5, 4 344 3322 11111111111 .. ~ EEAIEOEAI.6S
111.1:11 .2' '55 4; 443322 1 1111111111131. _ RUPOCOMN?
1111:11::1 21 2414 55 4544 333 2 2 1i11111111111

I111l1it "6~h~3155544 33 2? I11211LEGEND1111

I11 1 1 l 1 1 1 1 II I2 1 ~ 1 66 5 43 3 21 2 111 111 11111 11 111 .1 111 E I U A M S I N
11111111:11 111122 3 6 6 55 5" 3 3 22 111111113111

1111111111111111 122 5 64433 Il11l111111111111 PROSPOD ROD NI
'11131311 22 33 PL 45 6 65 3 3 211111111111 33

11111111 133111 2122 ,3. 23 11,1111111111111111111H M
II3II 111111 45 7222 766' 2 ? 6432111111111111111111

.3111 1113,1 111113 561 212 336 6 2 4 3 3 I1 113 1,111111*
l11l131ll~l11111l11q1 .222 33 156 11111111111111111

11111131I 1111111111 2222 2336364544' 2 11 11111111
:l1111l11111 22 33 S.554,,3 2:11 23538111111

1111111 :1.1.1:1.1122 3323 6 746443311 1111111

* I 11.:111>111l1 I . 11111 2 333 4 ', 33 11111 ll1111111
1.1 .11. 31 112 22?22 333 44 4 4321111I111 11
111113111111111331113222 1344 73 4421111131111

11311 1111111111111 112- 3 4 6, 3 2221 1112131 1111
33131111113331111223333332 11.1 111111111111 11131
'3113111111111511122333222 111111131 7111
13111111131111311311 3222 3222 1 11111111111
3l~113l11131131111 222222222 2 551632 11I11 111

'111131113113111 -22222 3 34551 111111111 11

31113113111111 1 711122 11 111 1 5411111 111313111 111
'111112131111 311 111111111 211 1 1 11 1 11 111 111

33111113311113 1111 41111111111 1111111111 i1111111111

11111'2 31 1114131133 4I 14411111 2111 11 ll1111l111 112,

3331 33113 311 1111 111131 1 3 I 131l1111 1 11 1 11 1111111 11 111111"M1
13311111111 111 2 I 3I2 1 1111111111 11111I 11 11111111

331331331311311333331'1313I I 1 11311131333 2 1 11.111 113 1111 11111,11
'333 ~ ~ ~ ~ 2 111S1 3 11113.1 33 22221111311 11311111113111 11 111"11.
111113 3331I 11 1 22 1111 1 111133111111.111111111113111 11

III j 1111311311 13311111 1 3131 1111i222111111111111111111111111:

3311133311 I I3113113111t 311 111131312311111111111111111211111l

F'igure 5.1.5-72. Predicted hourly Nox concentrations at the Ely OB site
and community.
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SURFACE PLOT OF CO* p IfPTI 1101 P0
-t- ft t f -f-- - -.- - ----- - --- ...- .. ... .. - It,~l J IN, S

I I III III I III 1111111111111 1 1 111 1 1111 1 1111 1 1 111 1 1 1 2 To 0I 1 09E4-1

11111ll 1 11 111 111111 1ii 1 1 1 1 1 1 ! 1 11 11 1 11 11 1 1111 1 11 1 1111 1 1 11 11 1 11 1 11 1t 4 '.9PF 0 1 10 620'L0 1I

f1111111111 1111 1111 1 1 1 111 1 111 1 1 1 1 1 1 1 111T1 13011 1 1 1 1I 1 i I I 1. 9 1 l T 9 F 1-01C

1 1 1 1 1 1 1 1 2? 5 S t'4 0i I I24.I

II I12111111 I 111 1 0 037 5 3 2 1

SURFACE PLOT1 OF CO4 FF23 "00III= I
- ---- ------- - * - -- - - - - - [F ruND ' IT v SI

11T1111l11111111.11111111111T111T11111 1T11 11 1 11 1 11 11 11 1 1 1 1 12'- 1 0.0 TO I1700--Il

13111111l111l~l11ITl12121I1I111l1I11:II21 IT311 01.42I TO 7.23[- 01

111111111101111111I11111 1 1 1 L II I i i21I2I ii1. 1 5 1 7 14 Q0 T2 I j 0Lt

ft111l11111111111111111111111111 111111111111 411111 0 . 0 T T0 1 71,>E00
111121T1121 - 14700 : 14.2

1 1 1 1 1 1.1 I1 1lI 1 9 2 141ftT T0 22000

-I I II II I II II 1 1 111 1 111 1 1 111 1 1 1 23 33333 22 2 2 0101

~1111111111 1111 11 111 111 1 111 2233445 8998 6 55 4333 22

1111 1 1 11111 11 34 7 5

22' ~~~22 1~33> A 221

LEGEND

ILII GENERALIZED OPERATING BASE OR 5221PPORI 1.T7IMMINIlT'

...... RAIL ROAD

MAJOR ROAD WITH M X VEIIICWI All I (INTS

Figure 5.1.5-73. Predicted hourly Co coflceltration s at thle 1'cryj Ji3 site.
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SURFACE PLOT OF CO* PPM HOUR 71000
- - - -- - - -- -- ---- - --- -- - --III --- -- - --- -LE-GEI -L LEG H ()NIN PMSIS

11111111111111111111 1111111111 11111 11 11111 2111TO I. SE0

1111111111111111111111111112 ?22222222222222222222221 7 4 .85E-01 TO 5. 39E-01

*1111111111-1121111131 33 3 3 33333333333333333* 9 6.46E-01 TO 7 .001- 01

tL111111111111111111 11 22 35' " 66 66666666 55551
1111111111111111111111 111111 1111 22 34 56788& T1 7777 6666466 51

*i11111111111111111 22 3 4 9 8 tf7 *C6 91C66t6 550
1111111111111111111 2 233445678807 666 555555555

I111111111111111111111111111111111 221133ll4l677lll6l55l lI 11111

111111111111111111111111'11111 111111 1 2 222 2222 133 5! 3.3EO TO 42222
,1 1 l1li 111 111111 11111illl111111111111 11111 1111 211 22 22222222 I .3- O 4560

SUFCEPOTTHSIASHMTCRPEETTO OF THE DATA RESULTRESNE IN THSRFCEPRN

FO TH IIS SITE BLA-- N SPACE IND--ItE - INEMEIT VAUE BEWE ADJCEN INRE ETS. PM

0. 0 27 1.2 -A2

LEGEND-0 T . 1E-0

LIII~~~ GEEAIE OPERATIN BAS OR SUPOR1COMUIT

...................................-.............. RALROA

MAJOR ROA WIT MI-0 TO VEHCULREISSON

Figure111111111 5..574 Prictedii hour 1 ily CO1111 1111 cnetaion at the B4Ery1 TOB sitOE.0

5-11137 .1E-1 TO 3 5E0



SURFACE PLOT OF I40X* PPM HOUR 800
---- --- ---- --- --- --- --- --- LEGEND fIN PPM-S)

111111111111111111111111111111111111111111111111111.0 110 5.55E-2 O 3 E-03

11I2 .8E 0 T .1E0

11111111111 .7E02 TO 9.3E0

2UFC PLO 111111111 8OX PP HOUR-0 TO 9.000

11111111111111111111 11111111111111 111111111111 1111111 11111111111

-11111111111111111111111111111111I 1 2254 333 2222 lll llll I6'E-l O lO-I

1111111111111 11 111 11

222 ~ ~ ~ ~ ~ ~ 21 334567_7A5 32 ll

LEGND'ENND-S

LII GENERALI1ZED OPRAIN BAS.O3SPPRTCOMUIT
I RAILROAD 342-0

I~~ ~ 4.0E0 MAOO ROD.IH47EEICLA MISIN

Figure~~~~~~ 5..15--5. Prdite horl.51cncnrainsate0e 2
5B site. T 95f-2

65.01-0101.6E0



SURFACE PLOT OF HOXS PPM HOUR s1000

---- ---- --- ---- --- -- - - -- -LEGEND 11N PPM-Sl

111111111..................11111111 221'22221222 1 5 = 2.25E-02 TO 2.62E-12
~1111111 I I1IiI iI I11111 11111111 2122- L' 22222222222- 6 = 2.81E-02 TO 3.182-02

~1111111 1111111 111111111111 22233 S 3 3 99992 788 3.37E7 To 3.5i0

I 1i: 11! 111 1 11 i1111 1 22 l 3 3 33333333333 2221 8 3 3-2 T .3E0

12111111 111 1 11 1 1 1l111 111 11 ii 5 1 111 1111 114114441 13 9 4E 0. 2 TO 4.87E-02

111111111111111 111111 1111111 44444 441111111111111 0.2E0 O 11E1

I11111111111111111111111111 2 2222 211 3 2.6E0 TO4 2.1846-0266
1111111111111111111111 202 3 22222Z 5I 8 .6E66T*.280

'11111111111111111111 11111 2 3333333 2222222 7 7 7.10 70 7.7E706

li.111I2218133A

IZ I GNLZED OPRTN BASE R SUPOR COMMUNIT

I 51111



SUr!FACE PLOT OF CO* PPM HOUR 800
--------- ----------- - ---------------- LEGEND (IN PPM'SIIll1111 1111111111111 1111 1111111 111 11 1111111111111 111111111111111111 11111

W1111111111111111111111111111111111111l11111111111111111111111111111W 1 0.0 TO 9.95E-02
111 11111111111111111111111111111111111111111111111111111111111111111) 2 = .49E-01 TO 2.49E-01

IIIIIIIIIIIiiiiiiiiiiIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii11111111lI 4 = 4.48E-01 TO 5.47E-01
W111111111III111111111I1111111!iII11iI111111111Ii111I11111111111W 5 = 5.97E-01 TO 6.97E-01
1111 11111111 1111111111111111111111111111111111111111111111111111111 6 = 7.46E-01 TO 8.46E-01
11111111111111111111111111111111111111111111111111111111 1111 6 = 8.96E-01 TO 9.95E-01

Wllllllllllllllllll111111 2222222222 11111111.1 22 222 11W 8 = 1.05E+O0 TO 1.14E 00
11111111111111111111 2222 33333 222222 1l .l33LU--33 22 111 9 = 1.19E+O0 TO 1.29E+00
:i1IIIIiI II 22222 334444 333 2222222 3 44444 33 2 11(
±...Z11''' '1111 22 3 4 56 655 4 3333 22222 333 :3Z2 111I
wllllllililll±11 in .~ - -7z. :. 3333333 33333333 11|1W
1111111111111111111 2 34 5 677 ;4' a " n . 222222222 11 11111
1111111111111111111 2 3 4 5555 43 222 11111111111
X!11111111111111111 22 333 422 1111111111111111111111111111111111i
1111111111 1111111 222 3322 1111111111111111111111111111111111W

X111111111111 11111111 222 2 1111111111111111111111111111111111111
1111111111111111111111 1 111111111111111111111111111111111111W

w1111111111111 iiiiiiiiiiiiiiiiiii1 1 1 11 1 11 1 1ll 11111111Wil

41111111111111111111111111111111 1111111111111111111 111111111111111111

__~~~--- -----------------IE--N---'4--W---4--W--W-------------_-_

SURFACE PLOT OF CO* PPM HOUR = 900
--- W--W---,--,---%--X---*----- LEGEND (IN PPM-S
rlllllllllllllllllllllliiilllliiliiillllllilllilillllilllllllllllllllli
W11111111111111!111111111111111111111111111111111111111111111111111111W 1 = 0.0 TO 9.69E-02
I111111111111111111111111111111111111111111111111111111111111111111111I 2 = 1 .45E-01 TO 2.42E-01

wllllllllllllllllllllllllllllllllllll 3 = 2.91E-01 TO 3.38E-01

11111111111111111111111111111111111111111111 22 222222222221 4 = 4.36E-01 TO 5.33E-01
i111!111!11!111111111111111111111111111 222222222222222222222222 W 5 5.32E-01 TO 6.78E-01
I11111111111111111111111111111 222222222222222222 3331 6 z 7.27E-01 TO &.24E-01
il111lllll111l11llllllll1llllll 222222 333 3 3333331 7 = 8.72E-01 TO 9.69E-01
W11111111I11 11111111 222222 333333333333333 3 44 44444 W 8 = 1.02E+00 TO 1.11E+B0
I 22222 33333 3 . .55 444 31 9 = 1.16E+0O TO 1.26E+00

2222222 33 444444 444444444 455 6 55 4433W
" A ."22 33 45 666666 55555 44444 5555555 44 33 221

W111111111111 11 1 .. 999..... 44 44 1111
II i i1 111111 2 3 45 67 7 ....M 33333333 22 11111
1111111111111 111111 22334 555 55 4444 3333 2222 Icd 1 11111
W111111111111 111111 22 3 4444 44 3333 222222 11111111111111111111W
11111111111111 1111111 222 33 4 333 222222 111111111111111111111111
W1111111111111 1111111 2222 333 2222 1111111111111111111111111111W
1111111111111 11111111 222 2222 1111111111111111111111111111111I
11111111111111111111111111 21 11111111111 11111111111111111111111111W1*111111111111 1iii1ii1iiii 2iiii,111111111111111111111111111111111111

* NOTE: THIS IS A SCHEMATIC REPRESENTATION OF THE DATA RESULTS PRESENTED IN THE SURFACE PRINT

FOR THIS SITE. BLANK SPACES INDICATE INTERMEDIATE VALUES BETWEEN ADJACENT INCREMENTS.

1994-A-1

LEGEND

GENERALIZED OPERATING BASE OR SUPPORT COMMUNITY

.......... RAILROAD

MAJOR ROAD WITH M X VEHICULAR EMISSIONS

Figure 5.1.5-77. Predicted CO concentrations at the Clovis, New Mexico

OB site and community.
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SURFACE PLOT OF CO* PPM HOUR 1 1000
-- ------- K-------- ------ -------------- K----- L f E N D 'iN PPM'S)

2 21
K 2222222222220 1 0.0 TO 3.34E-02

1222222222222222222222222222222222222222222222222222222222222222222I I 2 - 5.00E-02 TO 8.34F-02
*22222222222222222222222222222222222222222222222222222222 3333K 3 ].0OE-01 T0 1.33E-01
1222222222222222222222222222222222222222222222222222222222 333333 441 4 2 1.501-01 T0 1.33E-01
K22222222222222222222222222222222222222222222222222222 3333333 44 5w 5 2.00E-01 10 2.34E-01
122222222222222222222222222222222222222222222222 33333 444444 555 1 6 2.50E-01 1O 2.84E-01
1222222222222222222222222222222222222222222 333333- 555555 666 1 7 3.002-01 TO 3.34E-01
*22222222222222222222222222222222 3333333 4444 5 66 7777K 8 3.50E-01 TO 1.84E-01
12?22212222?2222222222222222 333333333 444444 7 88888 771 9 4. 00f-01 TO 4.34E-01
4222222?2222.2222?2222222 33 444444 55555 7 823 9 991988 7K

1T:fl1'lll11 222 33 4 566 66666666 77 7 888838 7 66 I
),11111111,1! 7iI[ 44 4 888888 77 66 5 44*
11W111M !1fl11111 22 34 56 77 66 16 , ,666666 55 44 3331
1l1111l111111 11111122 34455 5 444,,444444 " 5 3 222LI
.1111111H 11111l 1 22233540 4 3333333 22222222222222222 K

111111l1l11112I111111 22 33 4 333 222222222222222 1111111
-1111111111111111111111I 22 335 2222222 li1111111111111111110

222 '222111112 I I 11111111 IIII1111111

SURFACE PLOT OF C0* PPM HOUR m 1100
--- K--,---K--X------------------. -- K---K--,---K--K---w--K--K-- L EGEND (IN PPM'S)
i 2222222222222222221
K 2222222222222222222 X 1 = 0.0 TO 2.62E-02
I 22222222222222 331 2 = 3.93E-02 TO 6.55E-02

22222222222 33333f 3 = 7.86E-02 TO 1.O5E-01
I 222222222222 33333333 I 4 = 1.ZCE-01 TO 1.44E-01
11111111111111111111111111 222222222 3333333 4444N 5 = 1.57E-01 TO 1.33E-01

111111111111111111111111111 222222222 3333333 44444444 T 6 z 1.97E-01 TO 2.23E-01
1111111111111111iiiiiii 22222222 333333 3r- 5555 555551 7 = 2.36[-01 TO 2.62E-01
K 2222222 333333 44444 55 555555K 8 = 2.75E-01 TO 3.01E-01

2222222 3333333 4444444-4 6 66 55 41 9 = 3.15E-01 TO 3.41E-01
222222 3 444444444 566666 7 7 65 43i::!'!'111 22 33 456666 555555555555555 I  4 331

1lllll1llllll lIrW5-4M 7 i* 6 55555 444 3 22X
11111111111111111111 2 3 45 67 6 333333 q222 444 333 2 22 I1

X1111111111111111111 22 3 444 33 222222 llllllllllllllllllllN
1111111111111111:11l11 2222 333 4i 3 2222 1111111111111111i11111111111

I1 iIIIIIIII IBIIIIIII 22 33 22 I I IIiiiiiiiiiiiiiiiiiiiiii l i iim

w l ll l l l ll l l l l 2 II 1 1 11111111111111111111111111 2 2 2
II111111111111IR111111111111112111111111111111111111111111111111111l11I

*NOTE: THIS ISA SCHEMATIC REPRESENTATION OF THE DATA RESULTS PRESENTED IN THE SURFACE PRINT

FOR THIS SITE'. BLANK SPACES INDICATE INTERMEDIATE VALUES BETWEEN ADJACENT INCREMENTS

1995-A- I

LEGEND

Y GENERALIZED OPERATING BASE OR SUPPORT COMMUNITY

.......... RAILROAD

- MAJOR ROAD WITH M X VEHICULAR EMISSIONS

Figure 5.1.5-78. Predicted CO concentrations at the Clovis, New Mexico

OB site and community.
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SURFACE PLOT OF HOX# PPM HOUR 6 00
L ECE1,1 iO gPPM'S)

___ _- - -k-- --- -- N- - - ,-- ,--, -,-- ,-- --- ,--------- .- - - [ E4 INPM

ll ll lll ll lll ll lllll~ll ll lll ll lll ll lll li lll ll lll ll IN I = 0.0 TO 8.40E-03
111111111111 1 2 = 11.126E-02 TO 2.10E-02

0IIlIIII1II1I1I11IIIIlII11111111 1111111111111111111! 3 = 2.5E2-02 TO 3,36E-02
llll lll ll~ lllIllIllIllIllI IlllIl il 1 11111111 4lll lI = 3. 7&E-02 TO 4,62E-02
Jl~ l ll ll ll ll ll ll ll ll ll ll il ll~l l ! 1111111 1111111 N 5 = 5.04E-02 TO 5,83E-02

lll ll lll ll ll lll ll lll ll ll lll ll ll lll llIl 111111~ll ll 6 7 6 .30E- 02 TO 7 .I E -0
IIII ll 1 1 11llll llll 11111 If~ -' I 1111111 7 = 7.56E-02 TO 9.40E-02

l111l Iil11l1111111111 '2222222222221 222 2222 iiii, 8 = 3.L2E-02 TO 9.66E-02
Il1l1ll1Il!lllllllllll1l 2222 2222222222 3 "2 1111! = 1 OIE-OI TO 109E-0101111111111I111111111111 22 33 3333,33 -.4 4 5(5 4 3 22 1111i,

3 2 I11

0111111111111111 222:2 2- 1111111 09 32 1 1 1 1 10.1
I II1111!111111111 1 11 22 3 4-224 332 222222 1 131- TOll
,l1111122 31_.3311111111111111111,11110 222222 33III333 7 734-II(II

111111111111111111111 222 333 44i 555555lll6l 6ll5llll 4lll433

jilll1ll'''lIl 11l11 234566666666666666l666666 7l87654l 3222l1ll
M111111111111 1  2 1 1. 1. 77 5 2 1 1111

wllllllHlljlilllllI 222 333ll3333 2222222 11 LIl111111111

WI1I I 1II!1III] l1 :: i:!!tttlttt!ll ll1lll!!l l ll~ l~ l l

SURFACE PLOT OF NOX* PPM HOUR PR900
-LEGED (IN PPM'S

ll ll lll ll lll ll ll lll ll lll ll lll ll !l lll ll lll ll lll ll l I = 0.0 TO 9.16E-05
lll ll lll ll lll ll ll lll ll lll ll lll ll ll lll ll lll ll lll ll ll 2 = 1 22E-02 TO 2.04E-02
II II I~III II II I1 111 11 11 111 11 11 11 111 11 11 * 3 = 2.45E-02 T 0 3.26E-02

I1111111111111111111111111111111111111111!!11111 22222;22222221 4 = 3.67E-02 TO 4.49E-02

...... 2.. A2222I22R2O.....222 5 = 89- TO 5.71E-02
- MO222222222222N 3333S33331 6 z 6.12E-02 TO .7E-32II I~ii ii ii ii ii ii ii ii ii ii 222222 433 -- 313331 7 z 7.34E-C2 T 0 8.167-$2

Figure 5.1111 1.5-79.1111 5rdite 4'"4 conenraton atteCvs ewMxc

lllllllllllllllll 22222 33 333333 3333f "4 8 = 9.56E-02 10 9.!3E-02
1llll111111llll1lll11ll1l11 222 3333 4444 4444 &-666 5 44 331 9 = 9 7 9E-02 TO 1.06E-01
Ulllllll1ll11111ll11l111 1-22 M3 444 5555555 $67 8 7 6 55 1,A33

, .. 11 2 3 45 566666666666666666666 787 6 564. 33 2221

X111111 .. .. 77 54 3 5-III IIIIIII]IIIII 36 777*-- ... ", ,555 43 2 - 1111I

IIIIIIIIIIIII 1111111 2 33444 444444 333333 1'z ~ i~ l
*lllll1lLlll] 1111111 222 333 3333 2222222 I II II1111111111 11
1I111111111111 1111111 222 333 333 222222 IIIIIIIIIIIIIIII1iiiiiii
*111111111111 1111111 222 33 33 2222 1IIIIIIII1iIIIIIIIIIIIIIIII*
1111111111111 1111111 222222 2222 IIIIIIIIIIIIIIIIIIIIIIlI IIIIII
*1IIIIIIIIIII] IIIII 22 2 I I I I I II II II I III II II

*NOTE: THIS IS A SCHEMATIC REPRESENTATION OF THE DATA RESULTS PRESENTED IN THE SURFACE PRINT

FOR THIS SITE. BLANK SPACES INDICATE INTERMEDIATE VALUES BETWEEN ADJACENT INCREMENTS.

1992-A. I

LEGEND

[ GENERALIZED OPERATING BASE OR SUPPORT COMMUNITY

.......... RAILROAD

MAJOR ROAD WITH M X VEHICULAR EMISSIONS

Figure 5.1.5-79. Predicted NOx concentrations at the Clovis, New Mexico

OB site and community.
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SURFACE PLOT OF NOX. PPI HOUR : 1000
- - - -- --- - --- --- -- --- -- - --.....-- * LEG6ND (IN PPM'S1

1llllllllllllllllllllllllllllllllll1llll1lllllll11 l lI l 2222llllll. 1 1 E 0.0 TO 3.65E-03
Iilllll11llll1llllll11 lllll1111 11l111111111111111111 ?2 21111 21 2 5.48E-03 10 9.13E-03
1lllll1ll1lllll1llllll] llllll1 ll111 l1 l1l1111111111111111 22223 3 3 I .IOE-02 TO 1 .46E-02llldl lll1lll lll ll1ll ll ll lll ll lll 11ll 1111 222222 1 4 m I.64E-02 70 2.01E-02

wll ll ll ll ll lll llll~l ll ll lll ll l~ll ll l 222222 333 * 5 = 2.19E-02 TO 2.56E-02

11111111111111111111111111111111111111111 222222 3444444 551 7 3.29E-02 TO 3.65E-02
1111111111111111111111 11111111 22222222 333 4 555555 6% 8 z 3.83E-02 7O 4.20E-02
lllllllllllllll1lllllll11l1l 22222222 33333 66 666661 9 = 4.38E-02 TO 4.75E-02
*111111111111111111111111 222222 -13333 444q 6 7777777 77777 0;

11111111 2' 3 44 55555 666 73838 776 66 6 551

Illl111!l~lllll 2 5 |9W8 555355565 e,4 tzz 222
4ll l l l .l .I l~ 5 5 5 5 66.. 5 2 q i3 3lI12I I II111 ! I III11111 2233 3333333333L3 3 212121~1111 1 1111 111 111 11 12 22 333 '222272222222 22'222 11*

I~~~~~222 1 00 1O 1 i111 1!1113E-0"3 3 2,22Z 21111111

01111111111111 111111113 222222 1 111111111 22221I 231E3T11112 1T1
I IllI ll l l l 1 1 2-2 llll]!!ll1iI111111ll~l l ~ l l l l l
11111 i11111 ILI!11I ll1I lllI311Ilt11111111111111 222l2 33111111T11o6T1

111111A1111111 11111111111]1111!1II1IIII2222222?i33333III419i1E11TO111111-0

1 1RFPCE PLOT Of NPX _PPM HOUR = 1100

IIIIIIII3 iiii111111111111 111111111 111]1111111122 111133 444 I 5 1210 O 14E0
11IIIIIIII111iI 111111111111111111 212222131133 44444 55E22222 i = 0.0 TO 2 13E-03
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Assuming that all emissions occur during an eight-hour construction day, an
emission factor is calculated as follows:

104 kg 1000 gram I mile I hour .0023 gram
mile-S hr I kg 1,609 meters x T,00second -second-meter

This emission rate was input into an EPA-approved line source dispersion model,
HIWAY, for a four kilometer section of cluster roadway. Low wind speed and E
class Pasquill stability were used as conditions to assure conservative estimates.
The results in Table 5.2-1 indicated that at a distance of 50 meters to the line
source, the NO x concentration had dropped to a level of 519 ug/m . This is an
hourly mea3sure which cannot be directly compared to the federal annual standard of
100 ug/m . However, the actual annual average would be only a fraction of the
federal standard because the HIWAY output value of 519 ug/m represents a
conservative condition case which occurs at most only on construction days and only
during construction hours.

Emission rates calculated for the other gaseous pollutants of concern were
even lower than that of NOx* The rate of emission of carbon monoxide was the next
highest value at 3,400 lb/day (1,542 kg/day), less than half the rate of NOx release.
Performing a similar analysis as above with the HIWAY model would provide CO
concentration levels below those of the NO case. The CO I-hour federal stagdard
of 40 mg/m is much higher than the NO concentration result of 519 ug/m and
therefore no significant air quality impact would be expected from CO release.
Likewise, the other gaseous pollutants are emitted at rates below either the NO or
CO levels. x

OB OPERATIONS

The effects of traffic emissions associated with OB operation were estimated
through the use of the EPA HIWAY line source model. Emission factors for various
vehicle volumes were determined in accordance with "EPA Mobile Source Emission
Factors" (1978). As specific vehicle mix and speed data were not available, the
national average mix and a speed of 45 mph were assumed. Table 5.2-2 shows
emission factors for CO, HC and NO at selected vehicle volumes. Meteorological
conditions were chosen which would' insure conservative results: wind speed of I
meter/sec; stability Class F (moderately stable atmosphere); 25 meters mixing
height. Figure 5.2-1 depicts concentrations occurring when the wind direction is 45
degrees with respect to the roadway. A direction of 45 degrees was chosen as it has
been determined that HIWAY under-predicts for crosswind cases and over-predicts
for parallel wind cases.*

Of the three pollutants modeled, CO is of most concern on a local basis. The
results presented in Figure 5.2-1 indicate that for vehicle volumes of up to 10,000
vehicles per hour on a single roadway no applicable standard would be violated at a
distance of 50 meters. Table 5.2-3 presents the vehicle volumes and resultant
concentrations of pollutants associated with OB traffic.

* Noll, K.E., Miller, T.L., and Claggett, M. "A Comparison of Highway Line
Source Dispersion Models," Atmospheric Environment, Vol. 12, 1978.
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Table 5.2-1. NO concentrations from construction equipment emissions.
x

HIWAY VERSION: 78010

ENDPOINTS OF THE LINE SOURCE

0 000, -5.000 AND 0. 000, 5 000
EMISSION HEIGHT IS 1.000 METERS
zMISSION RATE (GRAMS/SECOND*METER) OF I LANE(S)

230E-02
WIDTH OF AT-GRADE HIGHWAY IS 20.0 M

0IDTH OF CENTER STRIP IS 0.0 M
.IND DIRECTION IS L,70 DEGREES
'4[ND SPEED IS 1 0 MEIERg/SEC

STABILITY CLASS IS 6
.EIGHT OF LIMITING LID IS 25.0 METERS

rHE SCALE OF THE COORDINATE AXES IS 1.0000 KM/USER UNIT.

RECEPTOR LOCATION HEIGHT CONCENTRATION

X Y Z(M) UGM/METER**3 PPM

0250 0. 0000 2.0000 553. . 482

0500 0 0000 2. 0000 519. .451

1000 0. 0000 2. 0000 443 .385

5000 0. 0000 2. 0000 195. . 169
1. 0000 0. 0000 2. 0000 125. . 109

PPM CONCENTRATIONS CORRECT FOR CARBON MONOXIDE ONLY.

Table 5.2-2. Emission factors for CO, HC and NOx

at selected vehicle volumes.

VEHICLES/HOUR CO HC NOx

100 .00046 .00007 .00007

500 .0023 .00035 .00038

1,000 .0046 .00071 .00076

1,500 .0690 .00106 .00114

2,500 .0110 .00177 .00190

5,000 .023 .00354 .00380

7,500 .034 .00531 .00570

4164

'Based on data from Table F-21, "Mobile

Source Emission Factors," EPA, 1978.
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Table 5.2-3. Traffic related concentrations /.± hour averages).

PEAK HOUR CONCENTRATIONS (vg/m
3)

OPERATING BASE TRAFFIC
(VEHICLES/HOUR) CO HC NOx

Coyote Spring, NV

Baseline 85 <100 <20 <25

Baseline + M-X 2,125 3,000 400 500

Beryl, UT

Baseline 69 <100 <20 <25

Baseline + M-X 1,854 2,700 ?70 460

Ely, NV

Baseline 273 390 55 65

Baseline + M-X 1,643 2,300 320 380

Delta, UT

Baseline 80 <100 <20 <25

Baseline + M-X 1,910 2,800 400 480

Clovis, NM

Baseline 1,144 1,600 220 270

Baseline + M-X 3,244 4,400 640 740

Dalhart, TX

Baseline 593 820 120 150

Baseline + M-X 2,198 3,100 420 520

4163
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5.3 PAL

PARTICULATE POLLUTANT IMPACTS

The PAL model was used to analyze potential local impacts of fugitive dust
emissions from point, area, and line sources associated with construction activities.
Very conservative results were assured due to the dispersion assumptions utilized by
the model: 1) no settling of dust occurs, and 2) there is complete reflection of dust
particles at the terrain surface. These assumptions of no deposition and complete
reflectivity effectively increase the predicted concentration levels, which is consis-
tent with a "worst-case" type of analysis. It is not anticipated that the levels of
dust predicted by the model will actually exist. To put the modeling results in
perspective, the quantities of fugitive dust from M-X construction activities are
primarily generated by heavy-duty earth-moving equipment similar to that used in
highway construction programs. Thus, the quantities of dust raised are characteris-
tic of that of other large construction efforts. Close to the construction activities,
a dust problem would be expected and this is confirmed by initial modeling.

Tables 5.3-1 and 5.3-2, and Figure 5.3-1 present the results of the PAL model
for selected emission sources associated with the construction activity in the
deployment area and at the operating bases. Due to the limitations of modeling
fugitive dust with PAL, as discussed above, the results should be viewed as
indicating that a severe fugitive dust problem will exist near the construction
activity, but not necessarily at the reported concentrations. Prerequisites for a
more precise analysis are: 1) a more sophisticated fugitive dust dispersion arid
transport algorithm, 2) site-specific meteorological data, 3) detailed construction
scheduling information, and 4) a breakdown of mitigation measures which will be
applied. Research into state-of-the-art fugitive dust modeling techniques is in
progress, and potential improvements to existing models are being evaluated.

The Army Corps of Engineers is the construction agent for M-X and will assure
that the best available control technology and commonly accepted engineering
procedires will be used to control construction dust and mitigate its effects. In
addition, localized air quality effects due to construction dust are temporary- a!
roac, and shelters are constructed, and the construction activity moves to the next
construction locale.

During the operational phase of M-X, the only M-X-induced fugitive dust
emissio;is expected in individual deployment areas will be due to wind erosion and
vehicular traffic necessary for system security and maintenance. Analyses of
particulate concentrations during operations are not possible until specific data on
maintenance and security traffic are available.

GASEOUS POLLUTANT IMPACTS

Construction- Related Generator Emissions Impacts

f'rei:inary emissions estimates presented in Tables 4.1.2.3-2 through 4.1.2.3-
7 i +rv.ite hi ;h NOx emissions may result from the diesel generators used to providc
po, r for th,- stationary sources that produce and process construction materials.

>D~t, ', ivsijfficient to satisfactorily model air quality impacts from generator
(,'! 1 i(.r1,- 1Jnknown parameters include the location, number., and type of
getwra(,;rs to bQ used, as well as data on the emission control equipment proposed.
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Table 5.3-1. Localized particulate conditions due to construction activity
as predicted by the PAL model: Nevada/Utah.

CONCENTRATIONB (ug/M
3
) DOWNWIND

METEOROLOGLICAL CONDITIONS
0.5 KM 4.0 KK

SOURCE
MIXING WINDSPEED STABILIT TYPEGNO ED MITIGATED NITO- MIIGTE

OBSERVATION HEIGHT E L ITIGATED EMISSIONS MITIGATED EMISSIONS
(UiOTES) (me-SECMLSSSONS EMISSIONS

Shelter areab 2.4 x 10 1.2 x 10
3  

2.5 x lO 1.2 x 101
(7 acres)

Worst 1-Day 116 3.3 E kmsegment of
c  

3.3 x 103 9.4 x 101 8.9 x 10' 2.5 a 101

Observation' cluster road

2 km egment of 1.0 x .0, 2.9 x 10' 2.7 . 10' 7.8 x 101
DTN roadd

Shelter areab 3.4 x 103 1.7 x 10
t  

3.5 x 102 1.8 x 102
(7 acres)

Worst S-day 277 2.3 E 2 km segment of
c  

4.8 x 103 1.4 x 103 1.3 x 10
3  

3.6 x 102
Observat jo cluster road

2 km segment of 1.5 a 10 4.1 x 103 3.9 x 10' 1.1 x 103
DTN roadd

2992

aFrom observations recorded at Ely, NV, from "Ieteorological Episodes of Slqwest Dilution in the Contiguous U.S.",

G. Holzworth, Feb. 1974.

bHigh level construction activity factor of 1.8 ton/acre was used to calculate emission rate for non-mitigated

case. Mitigation measures (oiling, watering, etc.) assumed to reduce emission rate by 50 percent for
mitigated case. 450 wind direction with respect to road assumed.

CRoad segment handles traffic to and from active cluster road construction area and the batch plant. Mitigation

case assumes 50 percent reduction in emission rate due to oiling and watering, plus lower silt content,
resulting in a net emission reduction of 72 percent. 450 wind direction, with respect to road.

dRoad segment handles traffic to and from the cluster road construction area, shelter construction area, and

batch Dlant. Other conditions same as Footnote c.
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Table 5.3-2. Localized particulate concentrations due to construction
activity as predicted by the PAL model: Texas/New Mexico.

CONCENTRATIONS (ug/m') DOWNWIND

METEOROLOGICAL CONDITIONS SOURCE 0.5 KM 4.0 EM
TYPE

OBSERVATION MIXING HEIGHT WIND SPEED STABILITY NON-MITIGATED MITIGATED NON-MITIGATED MITIGATED
(METERS) (MS-i) CLASS EMISSIONS EMISSIONS EMISSIONS EMISSIONS

Shelter Areab 2.2 x 101 1.1 X 10' 1.2 . 10' 1.1 X 101

Worst I-Day 100 3.6 E 2 EM Segment of 3.0 K 10' 8.6 X 10' 8.2 . 10' 2.3 x 10'
Observations Cluster Road

c

2 EM Segment o 9.3 X 10' 2.6 x 10' 2.5 x 10' 7.1 a 10'
DTN Roadd___-

Shelter Areab 1.6 X 10' 7.8 x 10' 1.6 x 101 7.9 X 10'
(7 Acres)

Worst 5-Day 539 5.1 E 2 EM Seirment of 2.1 x 10' 6.1 x 101 5.8 x 10' 1 8 . 10'
Observationa Cluster Roadc

2 O Segment of 6.6 X 10' 1.9 X 10' 1,8 . 101 5.0 . 10'
DTN Roadd 1 1

2965

aFrom observations recorded at Amarillo, TX. from Meteorolosical Episodes of Slowest Dilution in the Cantiguous United States,

G. Holzworth. Feb. 1974.
bNigh level construction activity factor of 1.8 ton acre was used to calculate emission rate for non-mitigated case. Mitigation

measures (oiling, watering, etc.) assumed to reduce emission rate by 50 percent for mitigated case. 45' wind direction with
respect to road assumed.

cRoad segment handles traffic to and from active cluster road construction area and the batch plant emission factor of 0.007 ton,
vehicle-mile used to calculate worst case emission rates. Mitigation case assumes 50 percent reduction in emission rate due to
oiling and watering, plus lower silt content, resulting in a net emission reduction of 72 percent, 45* wind direction with
respect to road assumed.

dRoad segment handles traffic to and from the cluster road construction area, shelter construction area, and batch plant. Other

conditions same as foottote c.
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Figure 5.3-1. Potential fugitive dust impacts due to OB construction.
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Preliminary modeling was conducted to determine if an NO x air quality impact

might occur. Assumptions used include:

0 three generators operated within a 30-acre facility

* no control equipment

0 emissions rates for each generator was 3.0 gm/sec

* wind speed equals 3.0 meters/sec, Pasquill stability Class E, and a mixing
layer height of 60 meters.

The iaximum predicted hourly concentration using the above assu 9 ptions was 836
ug/m . For comparison, the NOx annual NAAQS is 100 ug/m . Insufficient
meteorological and emissions data was available to predict annual concentrations
for direct comparison with the annual NOx air quality standard.

5.4 ISC (INDUSTRIAL SOURCE COMPLEX) MODEL

Because of certain model limitations inherent in the EPA-approved Gaussian
models, the IMPACT model was used to predict particulate concentrations in the
construction areas. The Industrial Source Complex (ISC) model is an EPA-approved
air pollutant dispersion model which was available only recently. The ISC model was
not available soon enough to be used and have results presented in the M-X system
DEIS. However, we have obtained the model, tested its capability, and applied the
model to the operating base construction situation for comparison with the PAL
model runs which were included in the DEIS. The results of these runs are presented
here.

The ISC model is superior to the PAL model for predicting particulate
concentrations downwind of fugitive dust emissions from construction activity for
several reasons. The ISC model was designed to combine and improve various
algorithms from existing accepted air quality models in order to assess air pollutant
concentrations and dry deposition from a variety of sources associated with an
industrial source complex. Most importantly the ISC model accounts for gravita-
tional settling and dry deposition. For special ISC model options, the user can input
site- or source-specific data. If more reliable data is not available for the modeled
condition, the model will use preselected default values obtained from previous
studies.

Particle size distribution, deposition velocity, and reflection data are not
available for construction activity emissions. Values used in the model were
obtained from ore pile emissions data given in the model documentation volume
(Industrial Source Complex (ISC) Dispersion Model User's Guide, Volume 1, Dec.
1979), and are presented in Table 5.4-1.

Worst-case meteorological data at weather stations most representative of
conditions at the operating bases are given in Table 5.4-2. Worst one-day and five-
day conditions observed for pollutant dispersion during the period of record (1960-
64) are presented. The worst one-day observations, representing the conditions
which would produce the highest pollutant concentrations, were selected to use in
the ISC model.
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Table 5.4-1. Particle-size distribution, gravitational setting
velocities and surface reflection coefficients
for particulate emissions used in the ISC modeling

of fugitive dust from OB construction activity.

PARTICLE MASS MEAN MASS FRACTION SETTLING REFLECTION
SIZE CATEGORY DIAMETER (PERCENT) VELOCITY COEFFICIENT*

(im) (u(m) ) (m/sec)

0 - 10 6.30 0.10 0.001 1.00

10 - 20 15.54 0.40 0.007 0.82

20 - 30 25.33 0.23 0.019 0.72

30 - 40 35.24 0.12 0.037 0.65

40 - 50 45.18 0.06 0,061 0.59

50 - 65 17.82 0.04 0.099" 0.50

4165

** 1.00 indicates total reflection of particles at the surface.

* Source: Values presented here and used in model calculations

represent one pile and conveyor belt particulate
emissions data as described in the "Industrial Source
Complex Dispersion Model (ISC) User's Guide, Volume I,
1979."

Table 5.4-2. Weather station data used in meteorological input conditions

for ISC modeling.

WEATHER STATION APPLICABLE OBSERVATION
a 

MIXING HEIGHT IWINDSPEED STABILIT,OB SITE (meters) m 3sec) ICLASS

Worst 1-Day C
Observation 100

Amarillo, TX. Dalbart, TX W
Worst 5-Day
Observation 539 5.1 L

Worst 5-Day

El}', NV Ely, NV Observation 16 3.3

Worst 5-DayObservation 277 , 2. 3

Worst 1-Da\ 7 .

Albuquerque, NM Clovis. NM Observation 273 1.4 F

-st 5-Day 4.
vation 421 19

Worst 1-Day 1.2 ]

Las Vegas, NV Coyote Spring. NV Observation 1 1.9 L
Worst 5-Day I
Observation 252 2A0 k

Worst 1-Day 6

Salt Lake City, UT Delta, UT Observation
Worst 5-Day 
Observation 209 2.

4166

'From observations recorded during 1960-64. as used in "Meteroiogica! Ypisds of Slowest
DiluTion in the Contiguous U.S.. G. Holzworth, February 1974.
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The modeling results are presented in Figures 5.4-1 through 5.4-4 for all 'f our
options; 60 and 100 acres with mitigated or unmitigated emission rates. The
emissions included only represent those emissions for heavy construction activity
(AP-42*) and do not include other related emissions such as materials production,
processing, or excavation, or wind erosion since adequate data is not available.
Further, definition of the OB construction schedule is inadequate at the time of
publication to define construction activity rates more precisely than the 60- to 100-
acre estimates given here.

The results presented here are far more realistic than those presented earlier
for the PAL model because of the refinements in pollutant predictions provided by
the incorporation of pollutant deposition and gravitational settling.

Particulate concentations at 5 km from the3 construction activity range from a
high at Beryl, Utah, of nearly 3,000 ug/m (with 100 11 res of unmitigated
construction activity) to a low at approximately 340 ug/mf at Dalhart, Texas.
These concentrations are hourly averages predicted to occur only during the worst
daily weather observations recorded during the time period of data. Pollutant
differences between sites only reflect the effect of site variation in wind speed and
direction, mixing height, and stability class on pollutant dispersion. Site variations
in soil silt content and humidity will affect emission rates and resulting
concentrations. These factors could not be taken into account in the emission
calculations because the construction activity emission factor does not have
correction factors.

* The factor used here is 1.8 tons of particulates per acre of construction per
month of activity rather than the 1.2 tons of particulates suggested si' ~ the
conditions that applied to the given rate (level of activity and climate) were not
conservative 
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Figure 5.4-1. Predicted hourly particulates concentrations using the
ISC model: 60 acres of construction activity with
unmitigated emissions.
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Figure 5.4-2. Predicted hourly particulate concentrations using the
ISC model: 100 acres of construction activity with
mitigated emissions.

5-136



10,000

'ILEGEND

\_DALHART, TX.

ELY, NV.

- -- CLOVIS, N.M.

E ', . .. COYOTE SPRING. NV.
BERYL, UT.

I-

w -

,<\ _

C.,-

100

o10 20 30 40 50 B0

DISTANCE FROM SOURCE (KM) 33-

Figure 5.4-3. Predicted hourly particulate concentrations using the
ISC model: 100 acres of construction activity with
unmitigated emissions.

5-137



10,000

LEGEND

DALHART, TX.

ELY. NV.

CLOVIS, N.M.

........... COYOTE SPRING. NV.
- -. - BERYL, UT.

,000

z

LLJ

z
0

LLu

cc 100

< N

I-L

-.J
U b

S100

.-

1O0 I I I I,

0 10 20 30 40 50 50

DISTANCE FROM SOURCE (KM) 3434-A

Figure 5.4-4. Predicted hourly particulate concentrations using the
ISC model: 60 acres of construction activity with
mitigated emissions.

5-138



6.0 IMPACT SIGNIFICANCE ANALYSIS

DESCRIPTION'OF METHODOLOGY

Air quality impacts were assessed using -ir quality models that predict
pollutant concentrations as a function of meteorological and emissions data that are
input into the model. The Point-Area-Line (PAL) and IMPACT models were used to
predict particulate concentrations due to fugitive dust emissions from construction
activity and wind erosion. The HIWAY model was run to predict gaseous pollutant
levels due to vehicular emissions in the construction area and at the operating base
during operations. The IMPACT model was also used to predict regional CO and
NO levels in the operating base vicinity and community due to vehicles and space
healing and cooling emissions. It was determined from the modeling results that
certain primary disturbances, or M-X associated activities, would result in
significant air quality impacts. Significant primary disturbances, considered for the
short-term were the following: operation of construction support facilities (NO ),
operation of construction support facilities (particulates), construction of clusters
and protective structures (particulates), and construction of the primary or secon-
dary operating base (particulates). The following primary disturbances were
considered to be significant for the long-term: operation of the system (particulates)
and operation of the primary or secondary operating base (particulates and CO).

The severity of impact in a given hydrographic basin depends on the level and
type of M-X activity (or primary disturbance) in a basin, as well as any air
quality-related features of the basin such as, proposed or existing air pollutant
sources and, its geographic relation to any nonattainment areas, Class I areas, or
other sensitive receptors. The air quality-related features of the hydrographic
basins of the deployment area for the Proposed Action and Alternatives 1 through 6
are shown in Table 6-1.

It was not possible to determine if additional combustion-related air pollutants
such as SO may cause significant air quality impacts at the operating base during
operations since sufficient data was ,,ot available on the electrical energy source for
the operating base. Also, sufficient data was not available on the magnitude, type,
and extent of operating base HC and NOx emissions in order to determine if any
oxidant problem would occur at any of the proposed or alternative operating base
sites. Further NO emissions from the operators used at the construction camp may
cause severe elevaled NO levels to occur in the camp and vicinity, however, data
concerning the generators was not sufficient to quantify the severity of the impact.

6.1 PROPOSED ACTION

The impact significance assigned to each basin for the Proposed Action is
shown in Figures 6.1-1 and 6.1-2. The level of impact on air quality during the
short-and long-term was assessed as being either no, low, moderate, or high impact.
A table summarizing the short- and long-term impacts by hydrographic basin for the
DDA of the Proposed Action ane Alternatives 1-6 is presented in Table 6.1-I.
Existing air quality in the Nevada/Utah area is generally considered excellent with
the exception of specifically identified areas such as the Steptoe Valley, Las Vegas
Valley, and the Gabbs Valley ,ionattainment areas. Due to a copper smelter
northeast of Ely the Steptoe Valley has been identified by EPA as a nonattainment
area for SO2 and is being considered for redesignation to nonattainment status for
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Table 6-1. Summary of air quality resource characteristics for
each hydrologic subunit for the deployment areas of

the proposed action and the alternatives 1-6

(page 1 of 3).

HYDROLOGICAL UNIT PROPOSED NONArrAINNENT CLASS I SENSITIVE

so. NAME SOURCES AREAS AREAS RECEPTORS

(4) Snake - Nonel Within 100mi. Within 10Omi.
of Cedar of Lehman
Breaks Caves

(5) Pine Pine Grove None Within 10Omi. Within 3Omi.
molybdenum of Cedar of Lehman
mine Breaks, Zion, Caves

and Bryce
Canyon

(6) White - None Within iOOmi. Within 30mi.
of Cedar of Lehman
Breaks Caves

(7) Fish Springs - Nonel None

(8) Dugway - Nonel None'

(9) Government - None
1  

None
Creek

(46) Sevier IPP Power Within lOOmi. Town of Delta
Desert Plant, modular None of Cedar nearby

home factory, Breaks. Zion.
cement plant and Bryce

(46A) Sevier None Within lOOmi.
,Desert-Dry of Cedar
Lake Breaks, Zion.

and Bryce
Canyon

50) 4ilford 11olvbdenum Within 4Omi.
Mine, geo- None

2  
of Cedar

thermal plant Breaks, Zion. -
and Bryce
Canyon

(54) Wah Wah - None Within lOOmi. -
of Cedar
Breaks

(137A) Big Smoky- Anaconda Near Gabbs Within lOOmi.
Tonapah Flat molybdenum Valley (TSP) of Death -

mine Valley

(139) Kobeh None None -

(140A) Monitor - None None -
Northern

(1408) Monitor - None None -
Southern

(141) Ralston Anaconda Mine None Within lOOmi.
of Leath Valley -

(142) Alkali Anaconda Mine None Within 1OOmi.
Springs of Death Valley -

(148) Cactus Flat - None Within lOOmi.
of Death Valley -

f!49) Stony Cabin None Within 100m,.
f Death Valley -

1
Nearbv Tooele County is nonattsanmenr for SO2, which is not a significant
M-X pollutant.

2Nearbv Cedar City is nonattainment for SO2 , which in not a stgnificant
4-X pollutant.
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Table 6-1. Summary of air quality resource characteristics for

each hydrologic subunit for the deployment areas of

the proposed action and the alternatives 1-6

(page 2 of 3).

HYDROLOGICAL UNIT PROPOSED NONATTAINMENT CLASS I SENSITIVE

NO, -N AM E SOURCES AREAS AREAS RECEPTORS

11) Antelope - None None -

154) Newark None None -

IThA) Northern None None -

Little Smoky

55C) Southern None None -
Little Smoky

k156) Hot Creek None Within 100 mi. -

of Death Valle

170) Penover - None Within 100 mi.

of Death Valley

171) Coal None Within 100 mi. _
of Delta Valley

172) Garden None Within 100 mi. -
of Death Valley

( R73A) Southern None Within 100 mi.
Railroad of Death Valley R

173B) Northern None Within 100 mi. Duckwater
Railroad of Death Valle Indian

Reservati on

174) Jakes - Adjacent to
Steptoe Valley

3  
None -

173) Long - Adjacent to None
Steptoe Valley

3

(1783) South Butte - Adjacent to
Steptoe Valley

3

(179) Steptoe McGill smelter, Entire valley
Kennecott (SO,) (consider- None

Copper Mine ed for TSP)

(180) Cave - Adjacent to None
Steptoe Valley

3

(181) Dry Lake Near Steptoe Within 100 mi.

Valley
3  

of Cedar
Breaks and

Zion

(182) Delainar None Within 100 mi.
of Cedar
Breaks and

Zion

(183) Lake Adjacent to Within 100 mi.
Steptoe Valley

3  
of Cedar
Breaks and
Zion

(184) Spring Adjacent to Within 100 mi Within 10 mi

Steptoe Valley
3 

of Cedar of Lehman
Breaks and Caves
Zion

3726

!Steptoe Valley is nonattainment for SO 2 and being considered as nonattainment

for TSP.
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Table 6-1. Summary of air quality resource characteristics for

each hydrologic subunit for the deployment areas of

the proposed action and the alternatives 1-6

(page 3 of 3).

HYDROLOGICAL UNIT PROPOSED NONATTAINMENT CLASS I SENSITIVE

NO. NAME SOURCES AREAS AREAS RECEPTORS

(196) Hamlin Near to Steptoe Within 100 mi. Within 10 mi.
Valley

3  
of Cedar of Lehman

Breaks and Caves
Zion

(202) Patterson None Within 100 mi.
of Cedar
Breaks and
Zion

(207) White River Adjacent to None
Steptoe Valley

3

(208) Pabroc - None None -

(209) Pahranagat - None Within 100 mi. -
of Death
Valley and
Zion

(210) Coyote Near to Adjacent to Los Within 100 mi.
Springs proposed Harry Vegas (03, TSP, of Zion

Allen Power and CO)
Plant

(53) Beryl None Within 100 mi.
of Cedar
Breaks and
Zion

3726
3
Steptoe Valley is nonattainment for S02 and being considered as nonattainment
for TSP.
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Table 6.1-1. Potential direct impact to air
quality in Nevada/Utah DDA for
the proposed action and for
alternatives 1-6.

HYDROLOGIC SUBUNIT SHORT-TERM LONG-TERM

NO AEIUPACTS
1  IMPACTS'

4 Snake
5 Pine
6 White lI
7 Fish SpringsII
8 Dugway ii
9 Governmegnt.Creek
46 Sevier Desert'
46A Sevier Desert & Dry Lake

2

54 Wah !all
137A Big Smokey-Tonopah Flxt
139 Kubeh
140A Monitoc-Northern
140B Mon~tor-Soutiern
141 Raliton
142 A1l.ali Spring
148 Cictus Flat
149 Stone Cabin
151 Antelope
154 Newark'
155A Little Smoky-Northern
155C Little Smoky-Southern
156 Hot Creek
170 Penoyer
171 Coal
172 Garden
173A Railroad-Southern
173B Railroad-Northern
174 Jakes
175 Long
178B Butte-South
179 Steptoe
180 Cave
181 Dry Lake'
.82 Delamar
183 Lake
184 Spring
19a Rpmlin
202 Patterson
207 jWhite River'
208 Pahroc
20)9 jPahranagat

DDA OverallE,

3895-1

E No impact.

~ Low imppct.(A basin with a low level offTT= conatrui.;tion activity, no major pollutant

.Sources, nocntruction camp, ad not within
signiincn istance of Clas I or non-

attainment areas,)

i~TT~TTT! l oderate impact. (A moderate level of con-
~['Iirrii~lii'struction activity. or pollutant sources

within a significant distance of Class I or
nunattainmerit areas.)

~ High impact. (A high level of construction
.U~llZLUIE~activity, and/or a construction camp within

a significant distance of Class I nonattainment
areas, or major pollutant sources.)

2
Conceptual location of Area Support Centers (ASCs).
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poor dispersion conditions frequently occur during evening and early morning hours
dueto owinversion levels. The meteorological and terrain conditions tend to
loaieand increase air quality impacts for the periods when such conditions occur.

Significant air quality impacts will occur due to particulate emissions from
MXconstruction activity in Nevada/Utah. Under modeled conditions within th5

vlesincreased 24-hour particulate levels could occur as high as 160 ug/m
avrgdover a 4 km square grid cell (the cell size used for modeling) due to

construction of the DTN, cluster roads, and protective structures. Even greater
paricuatelevel increases that exceed state and federal air quality standards willresult in localized construction areas. Therefore, basins with very dense M-Xsystem activities were designated high impact in the short-term due to elevated
dus leelspredicted. Related effects generally are short-term visibility impacts,
lon-ragetransport effects that could extend short-term visibility impacts to the
scncvistas of Cedar Breaks National Park, Zion National Park, Bryce Canyon,

Lake Mead National Recreation Area, Great Basin National Park (proposed), or the
LemnCaves National Monument Area. This is reflected in the analysis by impact

significance levels of moderate to high impact in M-X basins within 40 to 100 mi of
designated scenic areas. Temporarily increased dust levels will also occur at
Duckwater Indian Reservation under certain wind and stability conditions. In
addition, these areas would be potentially affected by increased dust from disturbed
and exposed soil surfaces remaining after construction. Also, health problems may
result from inhaled fugitive dust emissions in areas where zeolites, a suspected
carcinogen, occur in the soil. Distribution of zeolites in the Great Basin soils is
discussed under Mining and Geology (see Mining and Geology Technical Report).

It is difficult to quantify air quality constraints which may be imposed on
future development opportunities as a result of M-X induced effects. The most
significant area of potential constraint is the depletion of allowable PSD increment,
but for this issue, not only is it difficult to quantify the extent of depletion, it is
also unclear as to whether or not the federal regulations apply. As written in the
Federal Register, the PSD increments are consumed in general as a result of
emissions from new major stationary sources or modifications to such sources. The
M-X related emissions are not from stationary sources but from area sources such
as disturbed land surfaces and increased vehicular traffic over unpaved roads.

The TSP increment applicable to identified areas may be depleted in part by
the overall effect of increased wind erosion from the new roads built during system
construction and other exposed surfaces not revegetated, but determination of the
amount or even the applicability of regulatory controls to such an increase will
require regulatory decisions.

The level of impact assigned to the hydrographic basins with operating bases is
given in Table 6.1-2. The hydrographic basins with operating bases were considered
high impact areas during the short-term due to the high level of construction
activity, causing elevated particulate levels. During the long-term, elevated CO
and particulate levels will cause moderate impact in the operating base vicinity.

WILFORD OPERATING BASE SITE

The Milford operating base is in the hydrologic subunit 50. The base is within

100 mi of Zion and Bryce Canyon Class I areas and the Cedar Breaks proposed
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Table 6.1-2. Potential impact to air quality at operating bases.

COYOTE SPRING, NEVADA DELTA, UTAH
(ALT. 1,3, & 4) (P.A. & ALT. 1, 2, (ALT. 2)
SL.B,,&T)4, 6, & 8)

NAME SHORT-TERM LONG-TERM SHORT-TERM LONG-TERM SHORT-TERM LONG-TERM

IMPACTS' IMPACTS
1  

IMPACTS
I  

IMPACTS
1  

IMPACTS
1  

IMPACTS'

7 Sevier" Desert

;7% Sevlter Desert-Dry Lake"

, eryl-Enterprise District
9 Steptoe

_)~Vote Spring
I Muddy River Springs

Overall 08

HYDROLOGIC ELY, NEVADA MILFORD, UTAH
SUBUNIT (ALT. 3 & 5) (P.A. & ALT. 1, 5 & 6)

SHORT-TERM LONG-TERM SHORT-TERM LONG-TERM
NAME IMPACTS1 IMPACTS1 IMPACTS

1  
IMPACTS'

-:,7 Sevier Desert
2

•SA Sevier Desert-Dry Lake'
7 Mi 1 ford'

Lurnd District
53 Beryl-Enterprise District

179 Steptoe
2IO Coyote Spring
219 ) Muddy River Springs

Overall OB _

3899-4

None.

Low.

SModerate.

High.

Note: Hydrographic basins with operating bases were considered high air quality impact areas

during the short-term due to the high level of construction activity, causing elevated

particulate levels. During the long-term, elevated CO and particulate levels could

cause moderate impact in the operating base vicinity.

2
Conceptual location of Area Support Centers (ASCs)
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Class I area. Also, the Milford OB airfield is approximately 40 mi from the Cedar
Breaks proposed Class I area. Elevated particulate levels due to fugitive dust
caused by construction of the operating base or increased SO , NO , or oxidant
levels during operation of the operating base may affect visibilAy at fhese Class I
areas. However, sufficient data is not available concerning construction and
operation of the operating base in order to determine if these possible impacts will
be significant. Operation base community vehicular traffic will cause elevated CO
concentrations to occur in the immediate vicinity of the operating base and the
support community.

COYOTE SPRING OPERATING BASE SITE

The Coyote Spring operating base site; located in hydrologic subunit 210, is not
within 100 mi of any Class I areas. It is within 20 mi of an existing power plant, the
Reid Gardner Plant, and a proposed power plant, the Harry Allen Plant. Since the
energy source for the operating base is uncertain, the potential cumulative air
quality impact of these two power plants and the Coyote Spring OB site is unknown.
The Coyote Spring hydrologic subunit is adjacent to Las Vegas Valley, designated -s
a nonattainment area for TSP, 0 , and CO. During construction of the operating
base, fugitive dust from constructon may aggravate the particulate problem in Las
Vegas Valley. During operation, CO, HC, NOx, and 03, will increase at the
operating base site and will increase to some degree at Las Vegas Valley due to
population growth as a result of the M-X system.

The influx of M-X related people into the area would use a portion of
allowable emissions offsets as outlined in the Las Vegas Valley Air Quality
Implementation Plan. Depleting the offset allotment would make acquisition of
such by another project more difficult. These considerations caused the
hydrographic basin with the Coyote Spring' operating base (Basin No. 210) to be
designated high impact for the long-term.

6.2 ALTERNATIVE I

The location of the secondary operating base is the only difference between
the Proposed Action and Alternative I. See Figures 6.1-1 and -2 and Table 6.1-I for
the impact significance of the DDA and Table 6.1-2 for the impact significance of
the primary and secondary operating base. The secondary OB site for Alternative I
is at Beryl, Utah, located in hydrographic basin 53, rather than in basin 50 as in the
Proposed Action. All impact significance values assigned to the remaining basins do
not change because the configuration of clusters and roadways is identical under
both alternatives. Impacts within hydrographic basin 53 are significant for
Alternative I, during both short- and long-term periods. Impacts in hydrographic
basin 50 changes to a no impact level for Alternative I. The Beryl, Utah, OB site is
within 100 mi of the Cedar Breaks proposed Class I area and Zion National Park, an
existing Class I area. It is not near any areas designated nonattainment for
pollutants significant to the M-X system impacts.

6.3 ALTERNATIVE 2

The location of the secondary operating base is the only difference between
the Proposed Action and Alternative 2. See Figures 6.1-1 and 6.1-2 and Table 6.1-1
for the impact significance of the DDA, Table 6.1-2 for the impact significance of
the secondary operating base. The secondary OB site for Alternative 2 is at Delta,
Utah, located in hydrographic basin 46, rather than in basin 50 as in the
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Proposed Action. All the impact significance values assigned to the remaining
basins do not change because the configuration of clusters and roadways is identical
under both alternatives. For Alternative 2 hydrographic basin 46 is ranked 5 during
the short-term period and a 4 during the long-term period. Hydrographic basin 50
changes to a no impact level. The Delta, Utah, OB site is greater than 100 mi from
the Cedar Breaks proposed Class I area and Zion National Park, existing Class I
area. It is not near any areas designated nonattainment for a pollutant considered
significant to the M-X system.

6.4 ALTERNATIVE 3

The configuration of the M-X system in the deployment area is identical for
Alternative 3 as for the Proposed Action. Therefore, impact significance assigned
to all hydrographic basins in the deployment area are the same for Alternative 3 as
for the Proposed Action, with the exception of those basins with the primary and
secondary operating base sites. Beryl, Utah, in hydrographic basin 53, is the
location of the primary operating base site for Alternative 3. See Figures 6.1-1 and
-2 and Table 6.1-1 for the impact significance of the DDA and Table 6.1-2 for the
impact significance of the Ely operating base. The secondary operating base site is
at Ely, Nevada, located in hydrographic basin 179. These basins are assigned the
high impact significance level for the short-term period and a moderate level for
the long-term period. Short-term problems concern elevated particulate levels
caused by particulate emissions from construction of the operating base. CO
emissions from vehicles will cause elevated CO concentrations in areas adjacent to
high density vehicular traffic in the operating bases and support communities. This
will be a long-term impact.

Impact significance for the Beryl, Utah, primary operating base will be nearly
identical to those described under Alternative I for the secondary base configura-
tion. Differences were considered to be undetectable at the level of this analysis.

6.5 ALTERNATIVE 4

The significance of air quality impacts on air resources in Nevada and Utah
due to the M-X system for Alternative 4 are nearly identical to those described for
Alternative 1. Differences were considered insignificant for purposes of this
analysis.

6.6 ALTERNATIVE 5

The impact significance for Alternative 5 are the same for the DDA as those
described in the Proposed Action. The impact of the Milford, Utah primary
operating base are nearly identical to those described for the Milford, Utah
secondary operating base of the Proposed Action. The impact significance is
considered identical at the level of this analysis. The impact significance for the
secondary operating base at Ely, Nevada is the same as that described in Alternative
3 for the Ely secondary operating base.

6.7 ALTERNATIVE 6

The significance of air quality impacts on air resources in Nevada and Utah
due to the M-X system for Alternative 6 are close to those described for the
Proposed Action. Differences were considered insignificant for purposes of this
analysis.

6-ii1



6.8 ALTERNATIVE 7

The methodology used to determine impact significance for the Texas/New
Mexico region was the same as that discussed for the Nevada/Utah region (see
Description of Methodology, Section 6). The county is the geographic unit
considered in the Texas/New Mexico region as opposed to the hydrographic basin
used in Nevada/Utah basin and range province. For air quality purposes the county
does not portray any boundaries to atmospheric processes, however, the county is a
useful unit for this analysis as a geographic area defined by a certain density of M-X
system activity and having certain baseline environment characteristics.

Figures 6.8-1 and 6.8-2 and Table 6.8-1 show the level of air quality impact in
counties of the DDA. The type and level of M-X system activity in the county as
well as the air quality-related characteristics of the county were considered in
assessing the level of potential impact. County-specific features taken into account
are shown in Table 6.8-2.

The same air pollution-related primary disturbances were considered in the
Texas/New Mexico region as for Nevada/Utah. Fugitive dust emissions will be of
primary concern in the deployment area during the short- and long-term. Fugitive
dust emissions from construction activity and from the stationary sources that
process construction materials at the construction camp will cause excessive
localized particulate concentrations. Preliminary evidence indicates that elevated
NO levels from NO xemissions due to the generators located at construction
carrps, however, precise quantification is not possible because of insufficient source
data. All counties with one or more construction camps received a moderate to high
impact rating for the short-term.

Construction of the operating bases will cause significant localized elevated
particulate concentrations, therefore, the counties with operating bases (Curry, New
Mexico and Hartley, Texas) were considered to be high impact areas during the
short-term. Curry and Hartley counties received long-term moderate impact
ratings because of increased CO concentrations expected due to vehicles and space
heating and cooling. The particulate nonattainment areas in Eddy County, which is
south of and adjacent to Lea County, did not affect ratings for Lea County because
of the transport distance and the southerly prevailing winds. M-X system impacts
on existing and proposed Class I areas of White Mountain, Pecos, Wheeler Peak, and
Capulin Mountain, New Mexico, were reflected in higher ratings assigned to counties
within 100 mi of the Class I areas.

6.9 ALTERNATIVE 9

The split basing alternative is identical in level of impact to portions of the
Proposed Action and Alternative 7. See Figures 6.9-1 through 6.9- 1and Tables 6.9-1
for the impact significance of the DDA and the operating bases. Impacts described
for the Coyote Spring primary operating base site (Projosed Action) and for the
Clovis primary operating base site (Alternative 7) were considered to be identical at
this level of analysis. Counties and hydrographic basins containing the M-X system
were assigned the same level of impact ratings as were previously assigned except
when the density of M-X system activity was altered.
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Table 6.8-2. Direct impadct to air
quality in the Texas/

New Mexico DDA for
Alternative 7.
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