




























affects on the transport of airborne emissions. This information is needed during the period of 
repository operation and closure to "estimate the potential effects on the transport of airborne 
emissions." 

1.3.3 Environmental Quality 

Further federal regulations 10 CFR 960.5-2-5 include the need for information on existing air 
quality and trends in order to estimate potential impacts on public health and welfare and on 
environmental quality. 

1.3.4 National Ambient Air Quality Standards 

The National Ambient Air Quality Standards 40 CFR 50 are addressed in this EBF because the 
National Ambient Air Quality Standards are the typical measures of the significance of health 
related impacts resulting from emissions of non radiologic air pollutants. 

1.4 METHODS 

Methods used to prepare data for this EBF are described in this section. Separate discussions are 
provided for the meteorology and air quality monitoring programs, and the atmospheric 
dispersion modeling activities. 

1.4.1 Meteorology and Air Quality Monitoring Programs 

Meteorological data from the Radiological and Environmental Programs Department site specific 
network of nine stations were analyzed to characterize local aifflow and atmospheric dispersion, 
and to develop site specific representative values for design engineering and general 
climatological purposes. The locations of the sites are shown in Figure 1-1, and are identified in 
Table 1-1. The site locations were chosen to be representative of repository surface facilities, 
and to characterize local airflow, atmospheric dispersion, and current meteorological conditions. 

The meteorological measurement program has evolved since its inception in December 1985. 
The network originally consisted of Sites 1 through 5; Sites 6 through 9 were added during 1992. 
Some atmospheric stability measurements were added during 1993 in response to changes in 
monitoring guidance for regulatory modeling applications (EPA 1995, sec. 6.4.4). The data 
summarized in this report are based on the measurements of: 

Wind at 10 meters above ground level (m-agl) at all sites, and at 60 meters at Site I 

Air temperature and relative humidity (originally 10 m-agl, moved to 2 m-agl during 
1993) 

Precipitation, barometric pressure, and solar radiation 

Vertical temperature gradient (delta-temperature) between 2 and 10 m-agl at all sites, 
and 10 and 60 m-agl at Site 1. 
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Figure 1-1. Locations of the Meteorological Monitoring Sites 
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Table 1-1. Coordinates of the Air Quality and Meteorological Monitoring Sites 

Site 

Site 1 
(NTS-60) 

Site 2 
(Yucca Mountain) 
- -- - 

Site 3 
(Coyote Wash) 

- 

Site 4 
[(Alice Hill) 

Site 5 
(Fortymile Wash) 

Site 6 
WT-6) 

Site 7 
(Sever Wash) 

Site 8 
(Knothead Gap) 

Site 9 
(Gate-51 0) 

I Nevada 
Coordinates 

UTM Coordinates System Central 
Zone 11 (meters) Zone (feet) 

550,784E 569,126E 
4,077,374N 761,795N 

547,646E 558,844E 
4,078,753N 766,356N 

548,874E 562,874E 
4,078,701 N 766,171 N 

553,117E 576,810E 
4,079,779N 769,661 N 

Elevation 

1 16V5'50"W 3750 ft 
368 50'34"N 1143 m 

Data collected during the YMP meteorological monitoring program have been subjected to 
rigorous YMP quality assurance and quality control procedures. The monitoring program was 
designed to comply with EPA Prevention of Significant Deterioration (EPA 1995) and Nuclear 
Regulatory Commission monitoring guidance (ANSI 1984, NRC 1972, NRC 1987). Data from 
the Radiological Environmental Programs Department monitoring network were used to develop 
input for atmospheric dispersion modeling tasks. 

Meteorological data from sources outside YMP were obtained to supplement the site specific 
network data, primarily to utilize data from stations with a longer period of record than that 
available from the network stations. These data have been used to analyze long term regional 
precipitation and wind characteristics. 

The YMP ambient air quality monitoring program includes total suspended particulate matter 
and inhalable particulate matter (PMlo) sampling on the EPA every sixth day schedule. The 
criteria gaseous pollutants carbon monoxide (CO), nitrogen dioxide (NO2), ozone (03), and 
sulfur dioxide (SO2) were monitored during the four year period from October 1991 through 
September 1995. The analyzer that measured nitrogen dioxide also measures nitric oxide (NO) 
and the oxides of nitrogen (NO,), so these chemical compounds were monitored as well. 

The primary particulate matter and gaseous pollutant monitoring location was Site 1, which 
includes the 60 meter meteorological tower and is located within a few kilometers south of the 
proposed locations for many of the repository surface facilities. The second particulate matter 
site was Site 5, which was intended to represent background conditions away from site 
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characterization activities. These measurements began in April 1989; two PMlo sites were added 
late in 1992. Site 9, with PMlo only, was installed at Gate 510, on the southern border of the 
Nevada Test Site immediately north of Amargosa Valley. Site 6, another PMlo site, was 
installed along the western border of the Nevada Test Site where it meets the Nellis Air Force 
Range land in upper Yucca Wash. Site 6 was sited to measure PMlo that might be transported 
from Midway Valley toward the northwest through Yucca Wash. 

The data analyzed for this report include the results from the beginning of monitoring operations 
through calendar year 1997. In addition to environmental characterization applications, the PMlo 
results have been reported to the State of Nevada to comply with requirements to an air quality 
permit covering surface disturbance activities associated with site characterization activities. 

1.4.2 Atmospheric Dispersion 

Three steps in characterizing atmospheric dispersion are presented in this section. The first step 
is wind data summaries presented as three way joint frequency distributions of wind speed, wind 
direction, and atmospheric stability categories. These distributions are a fundamental step in 
performing many types of impact analyses due to airborne material. Detailed analyses (CRWMS 
M&O 1995a, 1997b) of the local wind characteristics in the study area led to the choice of Site 1 
as the meteorological data source most representative of potential repository surface facilities. 
Site 1 is about one kilometer south of the proposed repository surface facility location in the 
western portion of Midway Valley. Like the proposed surface facility location, it is also near the 
eastern edge of the steeply rising terrain of the Yucca Mountain ridge. The similar topographic 
exposures between the two locations lead to similar prevailing northerly and southerly winds. 

For completeness, wind data from both 10 and 60 meters above ground level at Site 1 were used 
for the mathematical model input, so data summaries from both levels are provided in 
Appendix B. The conventional way that meteorologists report wind direction data is the 
direction from which the wind was blowing. Conversely, atmospheric dispersion modelers 
describe corresponding results as transport toward a given direction. The joint frequency 
distribution wind summaries show dominance of southerly winds (winds blowing from the south 
toward the north) during about one half of the hours. These cases have been shown (CRWMS 
M&O 1997b, p. 3-2) to mostly occur during daytime hours. Conversely, the nighttime hours 
typically produce winds from the north at the 60 meter level, and from the northwest at the 10 
meter level. The low level northwesterly winds are due to downslope airflow from the east side 
of Yucca Mountain, which tends to turn toward the south (becoming northerly wind) at distances 
corresponding to the Fortymile Wash area and beyond. Thus, the wind data from the 60 meter 
level are more representative of both elevated sources and surface level sources for transport 
beyond about 10 kilometers distance. 

Atmospheric stability is the element in dispersion modeling that describes the rate of diffusion of 
airborne material. The stability categorization scheme used in these analyses is one 
recommended by the EPA for regulatory modeling applications (EPA 1995, Section 6). This 
scheme starts with the standard deviation of the horizontal wind direction (sigma-theta, 00, or 
sigma-A, oA), and assigns stability categories considering wind speed and time of day. 
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data from 1993 through 1996; the result was 37.75 days. A similar calculation was also reported 
for only Site 1, using data from 1993 through 1997; this result was 34.2 days. 

Air temperatures have a typical diurnal change of 10" Celsius. Summer afternoon temperatures 
average about 35" Celsius to 40" Celsius, and winter mornings average near 1.5' Celsius. 
Relative humidity averages range from near 10 percent in summer afternoons to about 53 percent 
during winter early mornings. 

Wind speeds average between 2.6 and 4.3 meters per second ( d s )  in the network. The fastest 
1-minute wind speeds by site range between 18.6 and 33.2 m/s. The maximum peak gusts by 
site are between 26.7 and 38.2 m/s. 

2.3.2 Air Quality 

The YMP ambient air quality monitoring program and applicable National Ambient Air Quality 
Standards were described in Section 1. Four sites currently include inhalable particulate matter 
(PMlo) monitoring; two of these sites also include total suspended particulate matter monitoring. 
The criteria gaseous pollutants were monitored during the four year period from October 1991 
through September 1995. The results of the gaseous and particulate matter air quality 
monitoring programs for the period through 1997 data are summarized in this section to provide 
information on background conditions in the area. The results reported in this document were 
calculated using consistent seasonal temperature and pressure values by site, a method consistent 
with EPA monitoring guidance. Further information on the sampling program and discussions of 
results are available in summary reports that are listed in Section 5 (CRWMS M&O 1996b, 
1996c, 1997d, SAIC 1992a, 1992b). 

The highest 24-hour PMlo sampling result was 67 &m3, which was 45 percent of the Standard 
exceedance level, 150 pg/m3. This measurement was made at Site 5 in 1995. The highest of the 
second highest values was 49 gIm3, which was 33 percent of the standard. The annual 
averages range between 7 and 12 pg/m3, which was less than 25 percent of the applicable annual 
standard. Summaries of the PMlo annual highest and second highest 24-hour samples and the 
annual averages are given in Table 2-3. These results show that the measured ambient 
particulate matter levels are well below applicable standards. 

The results of the total suspended particulate matter sampling are also summarized in Table 2-3. 
There has not been a national total suspended particulate air quality standard since 1987, or a 
Nevada total suspended particulate standard since 1991. These results are presented as indicators 
of different aspects of ambient particulate matter levels in the area. The highest 24-hour sample 
result was an anomalous 310 pg/m3, which was sampled at Site 5 during 1995. The 
corresponding second highest value that year at Site 5 was only 69 pg/m3. The highest of the 
second highest values at Site 5 was 126 pg/m3. The highest and highest of the second highest 
sampling results from Site 1 were 152 and 145 pg/m3, respectively. 
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Site 1 

Site 5 C 
Site 6 

Site 1 

Site 5 

Note: Cc 
"nla" indicz 

Table 2-3. Summary of Particulate Matter Sampling Results 

icentrations are shown in micrograms per standard cubic meter 
tes that samples were not taken during the corresponding monitoring period. 

The results of the gaseous criteria pollutant monitoring program are presented in Table 2-4 for 
each year of the four year monitoring period. The National Ambient Air Quality Standards are 
also shown in the table. The carbon monoxide and sulfur dioxide ambient concentrations did not 
register levels above the threshold of reliable detection of the analyzers. The values reported are 
a~proxirnately one half the range between zero and the threshold. The nitrogen oxides (NO, 
NO2, and NO,) occasionally registered values in the range of a few tens of parts per billion by 
volume, typically associated with nearby vehicle activity. The number of hours per operating 
quarter year period with measurements above the threshold ranged from 1 to 161, which 
occurred in the period October through December 1993. The applicable standard is an annual 
average of nitrogen dioxide (N02), so the results given in the table are the NO2 annual averages. 
These values are barely above the threshold of reliable detection for that instrument. 

The only criteria pollutant to routinely register ambient levels above the instrument threshold 
was ozone, 03. Ozone levels never exceeded the regulatory limit of a 1-hour average of 0.12 
parts per million by volume (ppm). The highest 1-hour average was 0.096 ppm. The ozone 
concentrations did not drop to near zero levels at night, which typically occurs in urban 
environments. The absence of ambient nitrogen oxides in the remote Yucca Mountain area 
allowed ambient ozone levels to persist near 0.030 ppm overnight. Ozone typically has the 
highest concentrations during the warm season months, because sunlight and warm temperatures 
are more conducive to higher ambient concentrations. Approximately 90 percent of the warm 
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season hours had concentrations between 0.020 and 0.060 ppm. Only 44 hours had 
concentrations in excess of 0.080 ppm. 

Table 2-4. Maximum Gaseous Pollutant Monitoring Results Compared to Standards by Annual Periods 

Pollutant 

Carbon monoxide 

Nitrogen dioxide 

Ozone 

Note:Concentrations are shown in parts per million by volume (pprn) 

Standard 

I-hr: 35 

8-hr: 9 

Sulfur dioxide 

2.3.3 Atmospheric Dispersion 

Annual: 0.050 

I-hr: 0.120 

Results from the three steps of atmospheric dispersion mathematical modeling are presented in 
this section. The mathematical modeling methods were described in Section 1 of this document. 
The first results are the wind summaries by joint frequency distributions of wind speed, wind 
direction, and atmospheric stability categories. These distributions are a fundamental step in 
performing many types of impact analyses. he results from the second step are the GENII-S 
straight line Gaussian calculations of chronic, or long term normalized concentrations. The 
results from the third step are the analyses using calculations for possible acute, or short term, 
releases. 

Year 1 
(1 019 1 -9192) 

0.2 

0.2 

3-hr: 0.500 

24-hr: 0.1 40 

Annual: 0.030 

The source heights in the software code runs were set to either surface (one meter), 60 meters, 
and 100 meters above ground level. Separate GENII-S runs were made using joint frequency 
distributions based on the 10 and 60 meter level wind data. The separate runs could allow for 
comparisons of results using the two meteorological data sources. The greater frequency of 
northerly winds in the 60 meter wind data would correspond to estimates of more frequent 
impacts in Amargosa Valley than would occur with northwesterly winds that prevail in the 10 
meter data. The slower effective speeds calculated from the 60 meter data would increase the 
concentration estimates, since concentration is inversely proportional to wind speed in typical 
atmospheric dispersion models. Thus, the data taken from the 60 meter level at Site 1 would 
likely provide the more conservative (higher concentration levels) results compared to results 
based on data taken at the 10 meter level. 

.00201 

.096 

2.3.3.1 Joint Frequency Distributions 

Year 2 
(1 0192-9/93) 

0.2 

0.2 

.002 

.002 

.002 

Tabular listings of the joint frequency distributions of wind speed, wind direction, and Pasquill 
atmospheric stability categories (A through F) for 10 and 60 m-agl at Site 1 are presented in 
Appendix B of this report. The scheme for assigning stability categories allows unstable through 
neutral (A through D) to occur during the daytime, and neutral through stable (D through F) to 
occur at night. The more unstable and stable periods (A, B and F) can only occur with slower 

.00208 

.093 
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Year 3 
(1 0193-9/94) 

0.2 

0.2 

.002 

.002 

.002 

March 1999 

Year 4 
(1 0194-9/95) 

0.2 

0.2 

.00214 

.081 

.00209 

.083 

.002 

.002 

.002 

.002 

.002 

.002 

























Table A-1 . Site 1 (NTS-60) Climatological Data Summary 

JAN 

20.5 

10.8 

6.3 

2.3 

-9.2 

FEB 

26.3 

13.4 

8.6 

4.2 

-11.1 

MAR 

27.1 

16.5 

11.6 

6.5 

-5.2 

APR 

31.7 

21 .I 

15.8 

10.0 

-1.3 

MAY 

36.6 

25.4 

19.8 

13.5 

0.3 

JUN 

39.8 

31 .O 

25.2 

18.5 

4.5 

JUL 

40.9 

34.2 

28.5 

21.9 

10.9 

AUG 

40.5 

33.8 

28.0 

21.6 

13.9 

SEP 

37.3 

29.0 

23.5 

17.7 

6.9 

OCT 

34.7 

23.3 

17.9 

12.5 

-0.3 

NOV 

26.4 

15.6 

10.4 

5.8 

-6.1 

DEC 

20.4 

10.6 

5.9 

1 .a 
-1 1.7 

YEAR 

40.9 

22.1 

16.8 

11.4 

-1 1.7 

Temperature (C) 

Extreme Maximum 

Mean Maximum 

Mean 

Mean Minimum 

Extreme Minimum 

Mean Relative Humidity ("A) 

Hour 0400 (PST) 

Hour 1000 

Hour 1600 

Hour 2200 

Precipitation (inches) 

Max I-hour total 

Max 6-hour total 

Max 24-hour total 

Average 

Wind 

Mean Speed (mls) 

Fastest I-minute 

Speed (m/s) 

Direction (deg) 

Peak I-sec Gust (mls) 
- - 

Solar Radiation ( ~ ~ / m ~ / d a ~ )  

Mean Daily 

Mean Monthly 

Period 1986 1997  (see legend page) 




























