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Abstract

The Nevada Test Site (NTS), located in South-Central Nevada, has comprehensive meteorol ogical
datadating from the early 1960's. These datainclude mainly winds, temperatures, and precipitation,
especially in the early records. The general climatology of the NTS is tha of a high desert
environment. Theannud precipitationrangesfromapproximatdy 4.0 inchesfor thelowest elevations
to nearly 12.0 inches over the highest terrain. The four seasons are well defined with a hot, mostly
dry, summer, cool temperaturesinthespring and latefal, and cool to cold temperaturesinthewinter.
Precipitation occurs mostly inthe winter and early soring, and in mid-summer. The precipitation on
the NTSismostly intheform of rain, except for the winter months, when both rain and snow occur.
The prevailing winds on the NTS are a combination of seasona and diurnal effects. Some of the
valleys onthe NTS have very pronounced night-time drainage windsthat pergist for most months of
the year. Daytime winds are generally from the north in the cool season, and from the south in the
warm season. The most pergistent weather patternsthat help define the overdl climatology of the
NTS arethe Great Basn High that generally develops during fall and winter, and the Thermal L ow
over the desert southwest during most of the warm season.

Vi



I. INTRODUCTION

A. Description of the Nevada Test Site

The Nevada Teg Site (NTS) resides in South-Central Nevadain Nye County. Figure 1 shows that
the general shape of the NT S is roughly rectangular being approximatdy 25 mileswide (East-West)
and 50 miles long (North-South). An extension on the South-East corner of the NTS includes
Mercury(MCY) and Desert Rock(DRA). Mercury contains most of the personnel, and acts asthe
logistical center for the NTS. Figure 1 illudrates that the NTS is divided into Operational Areas
which are identified by number, for example, Area 5 contains Well 5B (W5B). Terrain variesfrom
dry lakesin two basns to mountainsand mesas. Surface elevations onthe NTS are generally lowest
in the South and highest inthe North. The lowest devation on the NT Sis in the Southwest corner
at about 2700 feet above sealevel (MSL). The highest terrainisin the north-central section on the
Mesas at about 7500 feet MSL. There is amountain range on the southwest sde of the NTS with
adeep canyon separating it from a north-south mountain range in the central part of the NTS. Two
basinsare located in the southeast (Frenchman Flat) and northeast (Y ucca Flat) sections of the NTS.
A gently sloping, mostly flat, area (Jackass Flats) comprises agood part of the southwestern NTS.
The vegetation ontheNT Svariesfrom desert scrub and cactusinthelowest elevationsto woodlands
on the mesas.

B. Brief History of Meteorological Data Collection on the NTS

1. Overview

Meteorological data have been collected on the NTS since the early 1950's. During the 1950's data
weresporadic and generally related to specific nuclear testsonthe NTS. Some upper-air and surface
observationsweretaken a YuccaFla during the late 1950'sin support of atmospheric tests. Due
to thenature of the tests, these observations were intermittent. Some surface observationswerealso
taken in the southwestern part of the NTS in the late 1950's  With the cessation of atmospheric
testingin1962, apermanent weather observation station was established in Y uccaHat onthewestern
edgeof the YuccaDry Lake. Surfaceand upper-air observationsweretaken at this station from 1962
to 1978. In mid 1978 the observation program was moved from Y ucca Flat to Desert Rock, in the
extreme southern part of the NTS.

2. Upper-Air

The upper-air program at Y ucca Hat congsted mainly of radiosonde and pilot baloon observations.
The regularly scheduled upper air observations were at standard synoptic times: i.e., at 00Z, 06Z,
127, 18Z. The radiosonde observations were at 00Z and 12Z, the pilot balloon observations were
at 06Z and 18Z. The full 24-hour observation period was not begun until 1967 when the Weather
Bureau station at Las Vegas ceased taking upper-air observations.



Figure. 1. NTS Map and Location of MEDA Climate Stations.



The upper-air observations taken at Y ucca Flat and Desert Rock followed standard NOA A procedures
until the mid 1990's. Starting in the mid-1990's the evening pilot balloon run was no longer taken dueto
areduction in personnel.

3. Surface

The surface observation programs at both Y ucca Flat and at Desert Rock were part of the first-order
weather station network in the United States. Full surface observations, including clouds and weather
phenomena, were reported around the clock on all days of the year. In the mid-1990's the surface
observations program at Desert Rock was reduced from 24 hoursto 16 hours - the late evening and early
morning hours were no longer covered.

M eteorol ogi cal datacollected ontheN TS include acomprehensive network of precipitation gauges. M any
of these gauges have been in place for 40 or more years, providing an excellent datarecord for the NTS.
This rain-gauge network is one of the most comprehensive available in the desert southwest.

4. Precipitation

The rain gauges are of the storage type with recording strip charts. These charts were set to record for one
week at atime until the mid 1990's when they were adjusted to record for 30 days. The increased time
between changing and analyzing these charts was due to a lack of available personnel. The decision to
increase the length of time that was used for recording was based on the need to keep the existing rain-
gauge network in place.

5. Mesoscale M eteor ological Network

Other types of meteorol ogical observationsthat havebeen taken on the NTS have consisted mainly of data
collected from instrumented wind towers (Fig. 2) that usually included temperature measurements (and
occasionally relative humidity) at the samelocation. Originally these data were recorded mostly on strip
charts that were hand reduced. Some of observations were telemetered into specific locations via phone
lines, instead of being recorded at the station itself.

Theseolder meteorological recording stationsaregeneralyreferredtoas* climate” stations. Theseclimate
stations had varying lengths of record, with some being only in place for afew months for special projects.
Other stations had significant periods of record that exceeded 10 years, and in afew cases 20 years. The
total number of locations that had one of these climate stations exceeded 100 in the 1970's. A few of these
stationswerenot directly onthe NTS, but were at nearby locations, such asAmargosaValley, Deer Creek,
etc.

The first radio-telemetered meteorological data stations were installed in the early 1970's. These stations
werereferred to as“Systrac” stations. Therewereapproximately 15 Systrac stationsinstalled ontheNTS.
They were mostly installed in Yucca Flat to support the Underground Nuclear Testing Program. A few
were located e sewhere such as Mercury, Frenchman Flat, and Rainier Mesa. Data from these towers
includedwindsandtemperatures, whichwererecorded every 15 minuteson magnetictape. Thetapeswere
subsequently processed by computer to extract and store the meteorological data.



Figure 2. Picture of atypical MEDA station



Inthelate 1970's the Systrac System was replaced by the M Eteorologicd Data Acquisition System
(MEDA) . Initially the data collected by the new MEDA systems were only recorded on teletype
paper. The digitizing and computer processing of these data started in the early 1980's. These new
stations, and their upgrades, were in place on the NTS until late 2005 when they were replaced by
new equipment that included two-dimensional sonic anemometers. Originally the meteorologicd data
consisted of only winds, and temperatures. Inmid 1987 thestationswere upgraded toincludereative
humidity, precipitation, and pressurereadings. Thestationsare polled viaradio-net every 15 minutes
to collect and process their data. All climatological data used in thisreport were collected prior to
the implementation of the 2005 MEDA system

The MEDA gation network ismuch moreextensivethanits predecessor, Systrac. Figure 3illustrates
that most of the stations are located on the NTS, and give a much better coverage of the NTS than
Systrac did. A few stations are located offsite at locations such as, the Tonopah Test Range, a the
Air Force Range-63, and Y ucca Mountain. Previousto thelate 1990's, a number of MEDA stations
were located offsite at Kawich Valley, Tonopah FAA, Ella Mountain, and Hayford Peak. The
reduction in offsite MEDA stations was directly related to available personnel and resources.

Figure 2 containsa photograph of astandard MEDA station. A MEDA unit consists of an enclosed
trailer, a portable 10-m tower, an electric generator (when needed), a microprocessor, and a
microwave radio tranamitter. All towerswere sted in accordance with standards set by the Federal
Meteorological Handbook No. 1 and the World Meteorologica Organization so as not to be
influenced by natural or man-made obstructions, or by heat dissipation and generation systems.
I nstrumentation is located on booms oriented into the prevaling wind direction and at a minimum
distance of two tower widths from the tower. Wind direction and speed are measured a the 10-m
level in accordance with ANSANS 3.11 (2000). Ambient temperature, reative humidity, and
amospheric pressure measurements are taken at approximately the 2-m level so as to be within the
surface boundary layer. Theobservations are collected and tranamitted every 15 min on the quarter
hours. The meteorologica elements measured a each station are listed on the SORD website
<www.sord.nv.doe.gov> adong with other information.

Prior to 2005, wind data were recorded as 5-min averages (5 min prior to collection time) of speed
and direction. Wind speedsarerecorded inknots. The peak wind speed isthe fagest instantaneous
gust measured within the 15-min time interval. Temperature (°C), relative humidity ( %), and
pressure(mb) areinstantaneous measurementstaken a the collectiontime. Precipitationismeasured
via atipping bucket gauge near ground level, and the pressure instrument recording device isinside
the trailer. Data are transmitted at 15 minute intervals on the quarter hour.
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Figure3. MEDA Stations(2002) on and near the NTS.




Li st of MEDA Station Locations(2002)

(Instruments at Stations)

NUM  Station Name Call Sign Area Lat (N) Lon(W Elev(ft) W T RH Pr Pcp
1 Area 1 A01 1 37.027 116. 093 4157 Y Y Y N Y
2 Area 2 A02 2 37.139 116. 107 4416 Y Y Y N Y
3 Area 3 South A3s 3 37.002 116. 029 3974 Y Y Y N Y
4 Area 4 A04 4 37.094 116. 114 4419 Y Y Y N Y
5 Vel 5B W5B 5 36. 802 115. 966 3104 Y Y Y Y Y
6 Yucca Flat W5 ucc 6 36. 956 116. 049 3920 Y Y Y Y Y
7 Station 7 ALBNW 18 37.151 116. 396 5489 Y Y Y N N
9 Area 9 A09 9 37.135 116. 042 4234 Y Y Y N Y

10 The Monastery MON 6 37.040 116. 081 5104 Y Y N N N

12 Area 12 Mesa Al2 12 37.191 116. 216 7496 Y Y Y Y N

13 Area 5 North A5N 5 36. 852 115. 960 3188 Y Y Y N Y

14 Md Vall ey Al4W 14 36. 968 116. 181 4726 Y Y Y N Y

16 BJY Tower BIYT 1 37.063 116. 054 4160 Y Y N N N

17 Buster Jangle “Y” BJY 1 37.063 116. 054 4060 Y Y Y Y Y

18 Area 18 A18AP 18 37.104 116. 314 5061 Y Y N N Y

20 Pahute Mesa 1 PML 20 37.270 116. 435 6515 Y Y Y Y Y

21 Area 16 Al6CS 16 37.019 116. 182 4991 Y Y Y Y N

23 Mer cury A23MR 23 36. 658 115. 997 3766 Y Y Y Y Y

24 Yucca Mountain YMI oS 36. 839 116. 469 4967 Y Y Y N Y

25 Area 25 South A25S 25 36.671 116. 404 2758 Y Y Y Y Y

26 Area 25 East A25E 25 36. 812 116. 248 3739 Y Y Y N Y

27 Area 27 A27 27 36.770 116. 105 4523 Y Y Y N Y

28 Station 28 AOB6DA 6 36.894 116. 039 3634 Y Y Y N Y

34 HSC NE AO5E 5 36, 798 115.935 3070 Y Y Y N N

35 Tonopah Test Range TTR oS 37.794 116. 756 5458 Y Y Y Y Y

36 Nel lis Range 63 R63 oS 36.542 115. 533 3065 Y Y Y Y Y

41 Rebound Angle Rd AO03AR 3 37.013 116. 049 3987 Y Y N N N

42 Station 42 A25AG 25 36. 703 116. 355 2907 Y Y Y N N

44 Shoot i ng Range A25SR 23 36. 660 117. 017 3671 Y Y Y N N

45 Rebound Sout h AO1SE 1 37.004 116. 060 3993 Y Y Y Y N

49 Beef A04B 4 37.096 116. 088 4237 Y Y Y N N

(CS for the Area neans “OFf Site”)

For up-to-date information, visit the ARL/ SORD webpage at <www. sord. nv. doe. gov>



II. TEMPERATURE
A. Averagesand Extremes
1. Summaries

Temperature summariesfor siteslocated on the NTS have been compiled utilizing data collected by
the ARL/SORD MEDA system. The stations used for the summaries generally began operation in
1981 and continued through 2002. The summaries are comprised of elements similar to those being
done for First-Order National Weather Service stations. The summaries include monthly averages,
extremes, heating and cooling degree days, and number of occurrences of temperatures exceeding
defined limits.

Daily weather conditions on the NTS exhibit the classic desert environment characteristics, such as
large average diurnal temperatureranges, rapid heating and cooling at sunrise and sunset respectively,
and large annual changesin temperature between winter and summer. The absoluterangesin surface
temperature on the NT Sare from -20°F in the winter to 115°F in the summer, which occur mainly in
thebasinson the NTS. Diurnal ranges in temperature can be 60°F or more in the basins. The large
ranges of diurnal temperatures occur mostly in the warm seasons, but can occasionally occur inwinter
too.

Climatol ogical summariesof NT Ssurfacelevel (2 meters) temperaturesarelistedin Tables1through
9. Data from stations located in the basins are summarized in Tables 1 through 4, those on sloping
terrain in Tables 5, 6, and 7, and those on the mesasin Tables 8 and 9.

1.1. Basins

Tables 1 through 4 demonstrate that the basin locations exhibit alarge range in diurnal and
annual temperatures. The summertime average diurnal ranges are nearly 40°F and the
wintertime diurnal ranges are about 30°F. UCC and W5B show absolute ranges in
temperature of about 120°F (-6°F to 115°F at W5B, -11°F to 109°F at UCC). WH5B, in
Frenchman Hat, is816 feet lower than UCCin Y uccaHat, which correspondsfairly well with
expected differences (about 4 to 5°F) in temperatures due to elevation differences, with the
terrain being smilar.

These lower elevation locations show that the annud totals of heating degree days far exceed
the cooling degree days. W5B exhibits more than a two to one ratio of heating to cooling
degree days, and UCC showsmorethan four to one for heating versus cooling degree days.
Thispronounced effect isprimarily dueto thelargediurnal ranges of temperature at thesetwo
locations. The morning temperatures can be cool to chilly even in Summer in both basins.



Table 1: Yucca Flat MEDA Station (UCC) Temperature Climatol ogy (F),
(Lat: 36.96N Lon: 116. 05W El ev: 3920 ft), Years: 1983 to 2000

Maxi mum M ni mum

Ave Ave Extreme Extreme Degree Days GE LE LE LE

Mon Max Mn Ave High Yr Low Yr Heat Cool 90 32 32 0
01 52.1 23.0 37.6 73 1986 -6 1988 820 0 0 0 26 0
02 55.9 27.0 41.5 83 1986 4 1989 660 0 0 0 21 0
03 62.6 31.2 46.9 82 1986 13 1985 559 0 0 0 18 0
04 70.1 36.3 53.2 92 1989 17 1984 357 3 0 0 8 0
05 79.3 44.4 61.8 100 2000 27 1988 142 46 4 0 1 0
06 88.4 51.0 69.7 108 2000 31 1995 38 179 15 0 0 0
07 95.5 57.5 76.5 109 1989 40 1985 0 354 26 0 0 0
08 93.0 56.2 74.6 109 2000 39 1989 10 302 24 0 0 0
09 85.5 48.0 66.8 101 1996 26 1986 54 107 10 0 1 0
10 75.2 35.9 55.5 95 1987 13 1996 291 4 1 0 10 0
11 60.8 26.1 43.4 82 1999 4 1993 642 0 0 0 24 0
12 52.2 20.7 36.5 72 1988 -11 1990 876 0 0 0 28 0
Al 72.5 38.1 55.3 109 2000 -11 1990 4454 998 80 0 137 0

Table 2: Frenchman Flat (WB) Tenperature Cimtol ogy (F), (Lat: 36.80N
Lon: 115.97W Elev: 3104 ft); Years: 1983 to 2000;

Maxi mum M ni mum
Ave Ave Extreme Extrenme Degree Days GE LE LE LE
Mon Max Mn Ave Hgh Yr Low Yr Heat Cool 90 32 32 0

01 55.3 24.1 39.7 76 1994 -2 1991 776 0 0 0 25 0
02 61.3 28.1 44.7 84 1986 3 1989 561 0 0 0 19 0
03 68.0 33.5 50.7 88 1997 13 1985 440 0 0 0 14 0
04 75.7 38.7 57.2 98 1989 19 1999 247 13 2 0 5 0
05 85.2 47.8 66.5 105 2000 29 2000 69 115 10 0 1 0
06 94.6 55.2 74.9 112 1994 35 1995 11 304 23 0 0 0
07 101.4 61.9 81.7 115 1998 44 1993 0 511 29 0 0 0
08 98.8 61.3 80.0 113 1993 43 1987 6 472 29 0 0 0
09 90.9 52.1 71.5 108 1996 30 1986 21 217 20 0 0 0
10 80.1 39.9 60.0 99 1996 14 1989 178 26 5 0 5 0
11 65.2 28.0 46.6 86 1988 4 1993 547 0 0 0 22 0
12 55.7 22.1 38.9 74 1995 -6 1990 800 0 0 0 27 0
Al 77.7 41.1 59.4 115 1998 -6 1990 3660 1661 118 0 118 0

Warm days with maximum temperatures greater than or equal to 90°F are numerous at these
locations with an average of 92 days & UCC and 118 days a W5B. The number of days with



freezing temperatures are equally large at these locations with 137 at (UCC) and 118 at
(W5B).

The west-central section of the NTS is higher in eevation than the southern and eagtern
sections. Basns found a these elevations range from about 5000 to over 6000 feet md.
MEDA gation 18 (A18), in Area 18 (See Fg. 1), isonrelatively flat terrain a an elevation
dightly above 5000 feet msl. The temperature summary for this station is givenin Table 4.

At thishigher devation, basntemperaturesshow decreasesinthe averagesby month of about
6 to 9°F, depending on the season, compared to Jackass Flats (4JA) - the differences are
greater in the summer than winter. The absolute range of temperature is 115°F, which is
almost as great as those reported inthe basins. The daily ranges are not as large with about
31°F in the Summer and about 25°F in the winter. These smaller ranges are due to the lack
of abasninArea 18.

In the low basins the heating degree daysfar outweigh the cooling degree days. Theraio is
almost seven to one for heating versus cooling.

For the high basins, the warm days are limited with only an average of 35 per year equaling
or exceeding 90°F. Conversdy the number of days with freezing minimum temperatures is
128 on averagefor ayear. Additionally one day in each of the winter months has amaximum
temperature less than or equal to 32°F.

1.2. Soping Terran

Stationslocated on sloping terrain portray someinteresting climatic differences. For example,
Mercury (MCY) in the extreme Southeast corner of the NTS is on a southwest to northeast
slope, which greatlyinfluencesthewind direction and speed. Thispronounced effect reduces
thediurnal temperaturerangesat Mercury. Table 5 summarizesthe temperature climatol ogy
for Mercury.

As can be seenin Table 5 for Mercury, the diurnal ranges of temperaure are about 22°F in
the summertime and 16°F in the wintertime. The absolute range is approximately 100°F,
which is still farly large, but distinctly less than the basin locations. The conditions at
Mercury are not typical of most of the NTS.

The annual totals of heating and cooling degree days are aimost the same at Mercury with the
heating values being only dlightly more than the cooling values.

Warm weather is pronounced at Mercury with an average of 84 days having a maximum of
90°F or more annudly. Freezing temperatures only occur on an average of 20 days a year.

10



Tabl e 3: Yucca Flat (BJY) Tenmperature Cimatology (F); (Lat:
116. 05W Elev = 4060 ft);

01
02
03
04
05
06
07
08
09
10
11
12

Al'l

Ave

52.
57.
63.
71.
80.
89.
96.
94.
86.
76.
61.
53.

73.

A OOCTONOOUUIOOBRMANDN

(o2}

Ave
M n

25.
28.
33.
37.
45.
52.
58.
58.
50.
40.
29.
24.

40.

AOOOOPMOOUOTWNOON

(€3]

Ave

38.
43.
48.
54.
62.
71.
7.
76.
68.
58.
45,
38.

57.

O©C OO OWOWONA~ANE N

o

Extreme
Hi gh Yr

74
81
84
95
103
107
110
109
103
98
83
75

110

1994
1986
1994
1989
2000
2000
1998
1993
1988
1996
1999
1998

1998

Extrene Degree Days

Low

0

6
13
19
28
32
43
44
30
21
10
-4

-4

Year s

Yr

1988
1989
1985
1999
1988
1995
1993
1993
1986
1996
1985
1990

1990

= 1983 to 2000.

Heat Cool
811 0
597 0
513 0
320 6
127 57

32 210

0 394

6 350

35 153
220 22
568 0
809 0
4042 1196

Maxi num
GE LE
90 32

= O OO

P OOOO0OO0OO0OO0OOOOoOPRr

92

N

37. 06N Lon:
M ni num
LE LE
32 0
26 0
18 0
14 0

6 0
1 0
0 0
0 0
0 0
0 0
4 0
19 0
27 0
115 0

Table 4: Area 18 Airstrip (AL8);
116. 31W El ev:

01
02
03
04
05
06
07
08
09
10
11
12

Al'l

Ave

48.
51.
57.
64.
73.
82.
89.
87.
80.
70.
56.
48.

67.

OCOOFRPDMUUONDNOONWO

9]

Lon:

Ave

24.
26.
31.
36.
43.
51.
58.
57.
50.
39.
28.
22.

39.

OO OFRPRMANPMONMNMNONDN

N

Ave

36.
39.
44,
50.
58.
66.
73.
72.
65.
54.
42.
35.

53.

OO ORFRPPMMOOCOANOOOG

N

Extreme
Hi gh Yr

68
78
77
88
98
102
106
100
96
92
76
70

106

1986
1986
1986
1989
2000
2000
1989
1993
1987
1996
1999
1988

1989

5061 ft);

Extrene Degree Days

Low

-2
-8
11
16
26
31
42
41
32
19

0
-9

-9

Yr

1997
1989
1985
1984
1988
1995
1995
1990
1988
1989
1985
1990

1990

Years:

Heat

851
728
639
428
218
67
1

6
70
300
664
894

4871

Tenperature Cimatol ogy (F);

1983 to 2000

Cool

o O o

0
23
119
263
230
74
5

0

0

716

Maxi mum
GE LE
90 32
0 1
0 1
0 0
0 0
1 0
6 0
15 0
11 0
2 0
0 0
0 0
0 1
35 3

(Lat: 37.10N

M ni num
LE LE
32 0
26 0
21 0
18 0
9 0
2 0
0 0
0 0
0 0
0 0
4 0
20 0
28 0
128 0
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Tabl e 5: Mercury (MCY), Tenperature dimatology (F); (Lat: 36.66N
Lon: 116.00W Elev: 3766 ft); Years: 1983 to 2000
Maxi mum M ni mum
Ave Ave Extreme Extrenme Degree Days GE LE LE LE
Mon Max Mn Ave Hgh Yr Low Yr Heat Cool 90 32 32 0
01 52.8 36.7 44.8 70 1990 14 1997 614 0 0 0 6 0
02 57.4 39.5 48.5 80 1986 11 1989 459 0 0 0 4 0
03 63.7 44.4 54.0 84 1997 13 1985 343 5 0 0 1 0
04 70.9 50.1 60.5 92 1996 23 1997 185 50 0 0 0 0
05 80.0 58.3 69.2 100 2000 31 1998 57 185 4 0 0 0
06 89.3 67.5 78.4 108 1994 42 1995 9 409 16 0 0 0
07 95.7 74.3 85.0 110 1998 51 1997 0 616 26 0 0 0
08 94.0 73.9 84.0 108 1998 53 1985 0 583 25 0 0 0
09 86.6 66.5 76.6 102 1996 47 1986 6 352 11 0 0 0
10 75.8 56.2 66.0 96 1996 34 1996 90 120 2 0 0 0
11 61.9 43.9 52.9 83 1999 19 1996 364 4 0 0 2 0
12 53.4 37.1 45.3 71 1988 11 1990 603 0 0 0 7 0
Al 73.554.0 63.8 110 1998 11 1990 2733 2328 84 0 20 0
Tabl e 6: Jackass Flats (4JA); Tenperature Cimtology (F); (Lat: 36.67N Lon:
116. 25W Elev: 3739 ft); Years: 1983 to 2000
Maxi mum M ni mum
Ave Ave Extreme Extrenme Degree Days GE LE LE LE
Mon Max Mn Ave Hgh Yr Low Yr Heat Cool 90 32 32 0
01 54.6 34.7 44.6 73 1994 14 1989 625 0 0 0 10 0
02 58.4 37.3 47.9 82 1986 12 1989 478 0 0 0 6 0
03 64.2 41.1 52.7 84 1997 23 1990 382 1 0 0 3 0
04 71.8 46.2 59.0 92 1989 27 1984 211 32 1 0 1 0
05 80.7 54.0 67.4 102 2000 33 1988 68 140 4 0 0 0
06 90.3 62.4 76.4 108 2000 38 1995 11 350 17 0 0 0
07 96.9 69.2 83.1 112 1998 51 1987 0 542 27 0 0 0
08 95.2 68.6 81.9 109 1998 47 1987 0 499 25 0 0 0
09 87.4 61.9 74.7 104 1996 40 1986 9 276 12 0 0 0
10 77.2 51.7 64.5 96 1996 30 1991 107 90 3 0 0 0
11 62.9 40.2 51.6 84 1997 20 1994 402 2 0 0 4 0
12 54.9 34.2 44.5 73 1998 3 1990 634 0 0 0 11 0
Al 74.5 50.1 62.3 112 1998 3 1990 2930 1936 89 0 35 0
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Another location that is on a gently sloping plain is MEDA gation 26 (4JA) in the
southwestern part of the NTS (See Fig. 1 and Table 6). This table shows diurnal
temperature ranges of aout 28°F in the summer-time and 20°F in the wintertime. The
absolute range of temperaturesis dightly more than for Mercury at 109°F. Both stations
are at about the same elevation (~3750 feet md). The wintertime and summertime
maximum temperatures a these locations are similar.

The heating and cooling degree days are more disproportionate than at Mercury with
heating outweighing cooling by about threeto two. Thisdifferenceis mainly dueto lighter
night-timewindsat 4JA. Thenumber of warmdaysis similar to Mercury with an average
of 89 being greater than or equal to 90°F. The number of freezing temperauresisnearly
double thosefor Mercury at an average of 35 days per year.

The extreme Southwest section of the NTS has the lowest elevations. Temperature
summaries for the station located at the southwest entrance to the NTS (Fig. 1) are
tabulated in Table 7. This station (LTH), near Lathrop Wells, NV, is at 2758 feet md.
Thetemperaures a thislocation areinfluenced by agentle north-south dope inthe area,
which contributes to night-time drainage winds.

The temperatures at this location show daily ranges of about 30°F in the Summer and
about 24°F in the Winter. The absolute range is from 2°F to 114°F, a tota range of
112°F. This absolute range is more than Mercury but less than those in the basins, with
the daily ranges being amilar to those a 4JA, farther to the North. The éevation
difference accounts for the dightly higher (about 4°F) maximum temperatures in the
Summer compared to those at Mercury and 4JA.

The heating and cooling degree days at this station are almost equal with heating only
dightly greater. The number of warm days is subgantial with 115 having maximum
temperatures greater or equal to 90°F annually. The number of days with freezing
temperatures is 39 on average for a year.

1.3. Elevated Stations

The highest meteorological stations onthe NTS are located on the mesas in the northern
sections of theNTS(Fig. 1). Two locationson the Mesas havelong periods of record of
temperatures. MEDA station 20 (PM1) is located in the northwest corner of the NTS
(PahuteMesa) at 6515 feet mdl. The areaisrelatively flat inthevicinity of thestation. The
temperature summary islised in Table 8.

This elevated location exhibits congderably cooler temperatures compared to the lower
sections of the NTS. The average maximum temperatures in the summer are about 17°F
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Table 7: Lathrop Gate (LTH), Tenperature Cinmatology (F); (Lat: 36.67N Lon
116. 40W Elev: 2758 ft); Years: 1983 to 2000

Maxi mum M ni num
Ave Ave Extreme Extrenme Degree Days GE LE LE LE
Mon Max Mn Ave Hgh Yr Low Yr Heat Cool 90 32 32 0

01 57.1 33.8 45.5 75 1986 13 1991 595 0 0 0 13 0
02 61.6 37.6 49.6 85 1986 8 1989 430 1 0 0 6 0
03 67.8 42.4 55.1 88 1986 23 1997 312 5 0 0 2 0
04 75.6 47.6 61.6 97 1996 27 1999 154 53 2 0 0 0
05 84.7 55.6 70.1 105 1983 32 1988 41 199 9 0 0 0
06 94.0 63.6 78.8 110 1985 38 1995 5 417 22 0 0 0
07 100.5 70.7 85.6 114 1998 47 1993 0 636 30 0 0 0
08 98.3 70.1 84.2 111 1998 47 1987 0 583 28 0 0 0
09 90.8 63.0 76.9 107 1996 40 1987 4 358 19 0 0 0
10 79.9 52.1 66.0 100 1996 14 1992 84 115 5 0 0 0
11 65.8 39.8 52.8 86 1997 9 1985 366 2 0 0 5 0
12 57.3 33.1 45.2 75 1998 2 1990 611 0 0 0 13 0
Al 77.8 50.8 64.3 114 1998 2 1990 2606 2374 115 0 39 0

Table 8: Pahute Mesa (PML); Tenperature dimatology (F); (Lat: 37.26N Lon:
116. 44W Elev = 6515 ft); Years = 1983 to 2000

Maxi mum M ni num
Ave Ave Extreme Extrenme Degree Days GE LE LE LE
Mon Max Mn Ave Hgh Yr Low Yr Heat Cool 90 32 32 0

01 41.1 25.5 33.3 64 1990 -1 1997 968 0 0 5 24 0
02 44.4 27.4 35.9 68 1986 -5 1989 806 0 0 3 19 0
03 50.7 31.7 41.2 73 1997 11 1990 727 0 0 1 16 0
04 58.3 36.4 47.4 80 1989 13 1999 528 0 0 0 10 0
05 67.1 44.2 55.7 87 2000 23 1988 300 15 0 0 3 0
06 77.1 53.6 65.4 94 1994 29 1995 96 107 1 0 0 0
07 84.2 61.3 72.8 98 1998 40 1997 8 248 5 0 0 0
08 82.2 60.8 71.5 95 1993 40 1987 12 208 3 0 0 0
09 74.6 52.7 63.6 91 1996 21 1987 110 69 0 0 1 0
10 63.8 43.3 53.5 84 1996 17 1984 358 7 0 0 4 0
11 50.0 31.4 40.7 72 1988 6 1985 719 0 0 1 16 0
12 41.9 25.2 33.5 66 1995 -8 1990 975 0 0 5 25 0
Al 61.3 41.1 51.2 98 1998 -8 1990 5613 657 9 15 118 0
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lower than a W5B in Frenchman Flat. Again, eevation accounts for the difference,
which should be about 18°F for a location 3400 feet higher. The absolute temperature
range isonly 106°F, which islessthan in the basins, but similar to Mercury and 4JA.

The heating degree days completely dominate at this location being about nine times as
great as the cooling degree days annudly.

Warm days are very limited on Pahute Mesa with only an average of nine days a year
being 90°F or greater. On average atota of 118 days have freezing temperatures, and
additionally an average of 15 days have maximumslessthanor equal to 32°F (“ice” days).

The highest instrumented location on the NTS is MEDA 12 (A12), on Rainier Mesa,
located in the north-central part of the NTS at 7490 feet md (Fig. 1). The temperature
summary for this location is documented in Table 9.

Tabl e 9:
116. 22W

01
02
03
04
05
06
07
08
09
10
11
12

Al'l

38.
40.
45,
54.
62.
72.
79.
76.
69.
59.
45,
38.

57.

©OCoooO~NOM~MPOORAEDN

o

Rai ni er Mesa (Al12); Tenperature Cimatology (F); (Lat:37.19N Lon:
Elev = 7490 ft); Years = 1983 to 2000

Maxi mum M ni mum
Ave Extreme Extrene Degree Days GE LE LE LE

Mn Ave High Y Low Yr Heat Cool 90 32 32 0
24.5 31.4 59 1990 -3 1987 865 0 0 6 21 0
25.6 33.0 63 1986 -11 1989 764 0 0 5 18 0
28.5 37.0 66 1999 6 1989 706 0 0 2 17 0
35.145.0 79 1990 12 1999 485 0 0 0 9 0
42.4 52.7 83 1984 19 1988 345 6 0 0 5 0
51.5 61.9 90 1985 27 1995 140 52 0 0 1 0
58.7 69.1 93 1989 38 1994 22 138 1 0 0 0
57.9 67.4 90 1993 36 1994 33 100 0 0 0 0
50.9 60.3 86 1996 24 1994 160 29 0 0 1 0
41.4 50.2 78 1996 14 1996 433 1 0 0 5 0
29.9 37.9 67 1999 4 1985 783 0 0 3 16 0
24.6 31.8 63 1998 -4 1990 906 0 0 7 22 0
39.3 48.1 93 1989 -11 1989 5647 330 1 23 115 0

This location shows distinctly lower overal average temperatures than most other
locations on the NTS. The absolute range in temperaturesis 104°F, which is smilar to
PM1 on Pahute Mesa. Theaveragemaximumtemperatureinsummer isabout 22°F lower
than at W5B in Frenchman Flat. The minimum temperatures are dightly lower in the
summer and nearly the same as W5B in the winter. The diurnal temperature ranges are
about 20°F in the summer and 14°F inwinter. These diurnal temperature ranges are the
smallest on the NTS. This fact is probably due to the open woodland environment on
Rainier Mesaand the station being on the highest terrain onthe NTS, which combinesto
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[imit night-time cooling.

The heating degree days are very predominate on Rainier Mesa being about seventeen
times as great as the cooling degree days.

The number of days with amaximum temperature of 90°F or greater isonly one per year
on average. The average number of days with freezing temperaturesis 115 per year, with
23 days having maximum temperatures less than or equal to 32°F.

2. Summary of Surface Temperature Climatology

The NTS exhibits a farly large range of temperatures from winter to summer, and diginct daily
differencesintemperatures due to large elevation changes that approach 5000 feet from the lowest
to highest locations. The most extreme ranges of temperature occur in the lower basinson theNTS
in Yucca Flat and Frenchman Flat. The average summertime maximum temperatures range from
above 100°F to slightly below 80°F. The average summertime minimums range from near 75°F to
about 60°F. The average wintertime maximum temperatures range from near 58°F to 38°F and the
wintertime minimums range from about 37°F to 22°F.

The maximum temperatures in the winter are more uniform a the lower eevations than in the
summer. The minimum temperatures at the lower elevationsin winter show the effects of the basins
with about 15°F difference between Mercury and Y ucca and Frenchman Flats.

The average annua temperatures on the NTS range from about 64°F a Lathrop Gate to 48°F at
Rainier Mesa.

The heating degree days at the NTS exceed the cooling degree days a all locations Mog placeson
the NTS have significantly greater heating than cooling requirements on an annua basis.

B. NTSTemperature Trends

The temperatures at the NT S show a generd upward trend for the years 1983 through 2002. This
time period was chosen due to fairly complete coverage of the NTS by permanently located MEDA
stations and Desert Rock. The MEDA stationschosen are 1, 2, 5, 6, 9, 12, 14, 17, 18, 20, 25, and
26. These gtationsinclude fivein YuccaFlat (1, 2, 6, 9, 17), two on the Mesas (12, 20), two in the
central NTS (14, 18), one in Frenchman Hat (5), and two in Jackass Hats (25, 26). Desert Rock
covers the extreme southeast portion of the NTS.

The annud maximumtemperature trend for all stationsaveraged almost +4°F for the 20-year period.
In contrast, the annual minimum temperature trend for all stations is nearly +1°F, and the average
temperature trend is slightly more than +2°F. Individua locations show considerable variation from
the averagetrends. MEDA 6 (UCC) hasatrend of +2.8°F for the maximumtemperature, -2.0°F for
the minimum temperature, and +0.5°F for the average temperature over the 20-year period. Another
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station in Yucca Flat, MEDA 17 (BJY), showed a solid upward trend of +4.9°F for the maximum
temperatures. BJY showed almost no trend for the minimum temperatures ( -0.1°F) and atrend of
+2.4°F for the average temperature. Other stations in Yucca Flat showed upward trends in the
maximum temperatures ranging from +5.0°F for MEDA 1, +5.4°F for MEDA 9, and +6.8°F for
MEDA 2. The minimum temperature trends for these locations ranged from+1.5°F for MEDA 2, to
+1.8°F for MEDA’s1 and 9. The average temperature trends for these three locationsranged from
+3.5°F for MEDA’s 1 and 9 to +4.1°F for MEDA 2.

Other locations on the NTS show general upward temperature trends with the maximums always
larger than the minimums. MEDA 5 (Well-5B) in Frenchman Flat showed a maximum temperature
trend of +4.7°F, a minimum temperature trend of +0.2°F, and an average temperature trend of
+2.4°F. Desert Rock showed amaximumtemperature trend of +2.6°F, aminimum temperaturetrend
of +1.4°F, and an average temperature trend of +2.1°F. The Mesa locations (12, 20) show upward
maximum temperature trends of +2.6°F and +3.2°F respectively. The minimum temperature trends
for 12, 20 were +1.4°F and +1.8°F, with average temperature trends of +2.1°F and +2.4°F.

The MEDA stations centrally located on the NTS, MEDAS 14, 18, showed different temperature
trends from each other. MEDA 18 wasthe most different from the other locations onthe NTS with
a maximum temperature trend +0.7°F, a minimum temperature trend of -1.3°F, and an average
temperature trend of +0.2°F. MEDA 14 showed a maximum temperature trend +3.5°F, aminimum
temperature trend of +3.3°F, and an average temperature trend of +3.4°F.

The MEDA stations in Jackass Flats (25, 26 in southwest NTS) showed upward trends in the
maximum temper atures of +2.9°F and +4.8°F, minimum temperature trends of +0.2°F and +1.8°F,
and average temperature trends of +1.5°F and +3.3°F.

There are fairly large differences in the temperaure trends for these locations on the NTS. All
locations indicate positive trends for the maximum temperatures, but amost haf of the locations
exhibit near neutral or negativetrends for the minimum temperatures. The temperaturetrendsfor the
averagesareall positive with 2 locations (6, 18) showing only slight upward trends (+0.5°F, +0.2°F).

1. Summary of Temperature Trends

For the period 1983 through 2002, mean annual temperatures at selected locations show general
upward trends on the NTS. The most pronounced trends have occurred with the maximum
temperatures with one location showing nearly +7°Ffor the period. The overall averagetrendfor the
maximum temperatures was almost 4°F for all locations. The minimum temperatures did not exhibit
as much of an upward trend with the average being about +1F with arange from -2°Fto +3.3°F. The
overd| averagetemperature trend for the NTS was slightly more than +2°F with range from +0.2°F
to +4.1°F.

Another facet of sudying the temperature trends on the NTS is tha the strong “El Nino” years
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(1983, 1998) showed generally lower average temperatures for al locations. The maximum
temperatures showed the larger departures from average with the minimums being near neutral or
bdow average. These departures from normal are probably due to increased cloudiness and
precipitation during srong “El Nino” years

C. TemperaturesAloft

Temperatures aloft at the NTS have been measured at two locations. The first location, pictured in
Fig. 4, was at the Y ucca Flat Weather Station (UCC) starting in 1962 through May 15, 1978. The
temperatures doft were measured once a day starting in 1962 at 1200Z utilizing a standard
radiosonde observation. Twice daily temperatures aloft were commenced in 1967 with the 0000Z
radiosonde observation added. Thecurrent location is Desert Rock (DRA, Fg. 5). The Desert Rock
Observatory was garted onMay 15, 1978, in conjunction with the closing of the Y uccaFlat Weather
Observatory.

The radiosondeobservations at Y uccaFlat and Desert Rock typically ranto about 15 millibars (mb),
whichisabout 93,000-feet md. Occasionaly the runs got as high as3 mb or about 130,000-feet md.

The standard atmospheric pressure levelsarethe surface, 925 mb, 850 mb, 700 mb, 500 mb, 400 mb,
300 mb, 250 mb, 200 mb, 150 mb, and 100 mb for the first radiosonde message. Additionally
significant levels, which are determined by the aamospheric conditions, are reported a intermediate
levels in between the sandard levels. These levels arereported in the second radiosonde message.
Also included in the significant-level message are wind directions and speeds at specific 1000-foot
msl levels.

The atmospheric conditions at the NTS reflect the high desert environment. The morning sounding
at 1200Z (0400 or 0500 LT) typically shows very stable conditions with a pronounced near-surface
temperatureinversion present. The afternoon sounding at 0000Z (1600 or 1700 LT) usually exhibits
ungtable conditions with vertical mixing of the atmosphere being present in all months except
December, which generally has neutral conditions.

Tables 10 and 11 summarize the temperatures at the standard pressure levels for the lower parts of
theatmosphere (Troposphere). Thesetablesalso show the seasonal changesin thelower atmosphere
at theNTS. Aswould be expected, the largest seasonal increases occur in the lower threelevels (sfc,
850, 700) with the highest levels (150, 100) changing in reverse fromthe lower levels with decreases
in temperature from winter to summer. The surface temperature changes about 20°C in the morning
from winter to summer, but changes about 26°C fromwinter to summer in the afternoon, reflecting
the dramatically greater heating in the summer during the day. The highest levels show adecrease in
temperature of about 4 to 5°C from winter to summer with no difference between the morning and
afternoon.

As would be expected, the morning and afternoon soundings again show the large diurnal changes
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in the lowest levels of the atmosphere, with seasonal differences at the surface level ranging from
12°C in winter to 18°C in summer. At 850 mb the winter changeis 3°C from morning to afternoon
and 6°C from morning to afternoon in summer. The diurnal change a 700 mb is 1°C in winter and
2°Cin summer. The higher levels exhibit changes of 1°C or less in winter and in summer.

Originally, upper-air soundingsweretaken at the Y uccaFlat M eteorol ogical Observatory (UCC, Fig.
4) until May 15, 1978. Then the observatory was moved to Desert Rock (DRA, Fg. 5), where
upper-air observations have been colleted twice daily since May 16, 1978.

Tabl e 10: Yucca Fl at (Radi osonde Obs), 0000Z Tenperatures (°C)

January Apri | July Cct ober
Avg Max Mn Avg Max Mn Avg Max Mn Avg Max Mn
Lvl
Sfc 9 22 -5 18 29 1 35 42 99 22 32 99
850 6 18 -8 9 25 -1 30 37 99 18 28 2
700 -2 10 -19 -1 9 -12 14 20 8 4 11 -14
500 -19 -8 -34 -19 -11 -34 -7 -2 -12 -13 -5 -33

400 -31 -21 -45 -31 -21 -44 -19 -15 -25 -25 -16 -41
300 -46 -38 -55 -45 -37 -52 -34 -29 -41 -40 -33 -50
200 -58 -42 -68 -57 -43 -67 -53 -46 -59 -56 -43 -64
150 -58 -47 -75 -56 -45 -73 -63 -54 -68 -60 -48 -70
100 -62 -50 -76 -59 -50 -68 -66 -58 -73 -65 -54 -75

Tabl e 11: Yucca Fl at (Radi osonde Obs); 1200Z Tenperatures (°C)

1200 Z
January Apri | July Cct ober

Avg Max Mn Avg Max Mn Avg Max Mn Avg Max Mn
Lvl
Sfc -3 12 -21 4 18 -9 17 28 99 6 19 -10
850 3 14 -12 9 19 -2 24 31 99 14 23 -4
700 -3 10 -18 -2 8 -14 12 23 99 4 13 -15
500 -19 -8 -37 -20 -10 -34 -8 -2 -13 -13 -5 -34

400 -31 -21 -44 -32 -21 -47 -20 -15 -25 -25 -18 -42
300 -46 -37 -55 -46 -37 -56 -35 -30 -42 -41 -30 -48
200 -59 -44 -69 -58 -43 -67 -54 -47 -62 -56 -42 -64
150 -59 -48 -77 -57 -43 -73 -64 -54 -69 -62 -49 -72
100 -63 -51 -78 -60 -52 -71 -67 -60 -75 -66 -54 -78

19



Figure4. Yucca Flat Weather Observatory

Figure5. Desert Rock Weather Observatory
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[11. WIND
A. Surface

1. Average Winds

The winds on the NTS exhibit strong diurnal effects near the surface during dl seasonsof the year.
The nighttime winds are generally from the North on the lower elevations in all seasons. These
nocturnal winds (“drainage winds’) are only disturbed by the presence of extensive lower cloudsor
very strong winds doft. The daytime winds are generaly from the South during the warm seasons
and fromtheNorthduring the cool seasons. Thebasinin Frenchman Flat hasmostly light andvariable
windsa night inall seasons. The Y uccaFlat basin hasthe most pronounced nighttime drainage winds
during al seasons.

The average wind speedsfor locationson the NT S are effected by theloca nighttimewind patterns.
The average winds in Frenchman Flat are generally slower than the average windsin Y ucca Flat or
Jackass Hats. The average winds on the mesas are slightly faser due to less nighttime localized
effects. The following table shows the average wind speeds for several locationson the NTS.

Table 12. Average Wnd Speeds for Locations on the NTS
(by Month in knots)

Mont h WB UCC  A18 MY 4JA WY BJY LTH PM Al2 YMR  A27
01 4.3 5.2 5.9 6.6 6.9 6.3 6.7 7.1 9.2 9.8 8.2 10.1
02 5.1 5.8 6.5 7.1 7.5 7.3 7.4 7.7 9.7 9.2 9.5 10.4
03 6.1 6.5 7.4 7.6 7.5 7.9 7.9 8.2 9.9 10.4 10.2 11.5
04 6.5 6.8 7.7 8.2 7.7 8.2 8.6 8.7 10.0 11.2 11.1 11.9
05 6.9 6.9 7.7 8.5 7.7 8.4 8.5 8.5 9.8 10.7 11.0 12.7
06 6.7 6.7 7.7 7.8 7.5 8.4 8.3 8.5 9.5 10.1 10.4 13.0
07 6.4 6.5 7.4 7.8 7.2 7.9 7.8 8.3 9.2 9.4 9.6 11.6
08 5.8 5.8 6.9 7.1 7.0 7.6 7.3 8.0 9.1 9.4 9.7 11.3
09 5.2 5.3 6.2 7.1 7.1 7.1 7.1 7.9 8.7 9.4 9.0 10.4
10 4.5 4.9 6.0 6.7 6.9 7.0 6.8 7.5 8.5 9.4 8.6 10.5
11 4.7 5.2 5.9 6.7 7.1 7.1 6.9 7.4 9.5 10.9 8.4 11.3
12 4.3 5.0 6.0 6.7 6.8 6.6 6.8 7.1 9.3 10.7 8.4 10.7

The two basn locations, W5B, UCC, have the lightest overall wind speeds. Both of these locations
arenearby to dry la&kes, which produce pooling of cool air at night, and consequently light winds. The
A18 location ison relatively fla terrain with higher terrain surrounding it in all directions except
south - these terrain features contribute to light nighttime winds. MCY and 4JA are locations on
doping terrain, which gives them higher nighttime wind speeds, and consequently higher average
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wind speeds. MVY (Mid Valley, Area 14) is in arelatively narrow valley on the NTS with much
higher terrain to the west, which contributes to both the daytime and nighttime winds producing
windscomparableto MCY . BJY isinthemiddleof YuccaFlat and experiencespronounced nighttime
drainage winds, which increase the overall average wind speeds. LTH ison the south end of Jackass
Flats and isin open terrain with no nearby mountains having an influence on the winds. The terrain
is sloping which contributes to nighttime drainage winds and higher average winds than at more
sheltered locations, or the basn locationsontheNTS. PM1 and A12 areonthe mesas, and are more
exposed to the large scde windsthat occur over the NTS. Neither mesalocation is situated such that
nighttime drainage winds are prevalent, consequently the nighttime wind speeds are sgnificantly
higher at these locations, giving overall higher averages. YMR and A27 are located on Yucca
Mountain ridge top and on ahill in Area 27 on the NT S respectively. These two locations have no
nighttime drainage effectsand are strongly influenced by thewinds aloft and their surrounding terrain.
A27 exhibits the classic wind speed maximums observed on hill tops, having the greatest average
wind speeds of all of the MEDA stations.

2. Extreme Winds

The NTS experiences high winds at times, mostly in the spring with strong cold fronts passing or
associated with thunderstorms. Other occurrences of high winds can occur in the winter with high
pressure over the Great Basin. These strong winds generally occur during daylight hours, although
strong winds can occur a night too.

Most locations on the NTS have had wind guds in excess of 60 mph during the last 40 years of
observations taken at the NTS. Peak wind gugts as high as 84 mph were recorded at Mercury on
April 15, 2002, with average wind speeds of 45 to 50 mph. Other locations on the NTS had higher
averagewind speedsduring thisevent (50-55 mph), but did not have peak gusts ashigh (70-75 mph),
except for amountain location in Area 6 (Monastery) which had apeak gust of 92 mph. Summertime
peak wind gustsare associated with thunderstorms and have been recorded as high as 50 to 60 mph.

3. Summary of Surface Winds

The surface winds on the NTS exhibit strong diurnal characterigics with pronounced nighttime
drainage winds prevalent in the basins and slopes. Daytime heating during most seasons, except
winter, helps to produce up-slope winds. These up-slope winds are mostly from south to north on
the NTS. The nighttimedrainagewindsaregenerdly fromthenorth. The average annual wind speeds
range from about 6 mph in Frenchman Flat, 9 mph in Yucca Hat, 11 mph on the mesas, to 13 mph
in Area 27. The lightest average winds occur during fall on the NTS. The strongest average winds
occur during spring.

The highest winds on the NT S occur mainly in spring with the passage of cold fronts. These high

winds can be limiting to outdoor activities with occasional average speedsto 50 mph with gusts over
70 mph. Exposed higher elevations may experience higher average wind speedsand gusts than most
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locations on the NTS. Shoshone Mountain, in acentral location of the NTS, has an average annual
wind speed near 20 mph - much higher average speeds and gusts can be expected at this location
compared to most of the NTS.

The NTSis stuated in adesert region and exhibits classical diurnal wind regimes that are a product
of the climate. Deserts tend to be breezy places and the NT Sfits this pattern.

4. Wind Roses

The following graphics (Figures 6-11) depict wind roses for severd location onthe NTS. The first
location (Figure 6) isBJY in centrd Y ucca Hat. The monthly wind roses chosen are for January,
April, July, and October, which are examples of the four seasons.

These wind roses portray the pronounced diurnal winds present at BJY in all seasons. The north
quadrant depicts the nighttime drainage winds and some of the cool season daytime winds. The
daytime up slope south winds are shown by the July wind rose, which occur in the warm season. Fall
and winter do not exhibit much of the up dope effect as shown by the January and October wind
roses. These wind roses show that east or west winds are unusud at BJY. Calm winds occur only
about 1% of the time.

The next location shown (Figure 7) isin Frenchman Flat at Well-5B (W5B). Thesewind roses depict
adifferent environment than at BJY. Well-5B is about one mile west of the dry lake in Frenchman
Flat. The nearby surrounding terrain haslittle or no slopeto it.

These wind roses show that the basin location of W5B greetly influences the frequencies of wind
directions. The nighttime winds do not have any consistent direction and the speeds are very light.
The wintertime winds show almost no direction preference and aremostly 5 knotsor less. Thespring
and summer wind roses show the same nighttime wind regime but the daytime winds are well
pronounced with apersistent southwest direction. The fall wind rose shows mostly light and variable
winds except for asmall anount of afternoon southwest winds (about 20% of the time). Calmwinds
occur about 2% of the time at W5B.

The next location (Figure 8) for wind roses is a& Mercury (MCY). Mercury is on a pronounced
southwest to northeast slope that influences the wind directions both at night and in the daytime.

Thesewind rosesshow the strong diurnal nature of thewindsat MCY . Thenocturnal winds are from
the northeast in al seasons. Thewintertime winds, as shown by the January wind rose, are almogt dl
from the northeas. A small amount of the winds come from the southwest inwinter.

Spring and summer wind directions are fairly evenly distributed between NE and SW. The daytime
windsinspring and summer are considerably stronger than the nighttime winds. The winds inautumn
are similar to winter, but have somewhat more SW directions in the daytime. Calm winds are
extremely rareat Mercury.
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@ WIND ROSE ARL / SORD WIND ROSE ARL / SORD
v MEDA 17 BJY (33) Jan All Hrs 1981-2002 v MEDA 17 BJY (33) Apr All Hrs 1981-2002
Speeds (kts) Speeds (kts) A
50 - 99 50 - 99
40 - 49 [ 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 i cht 20 - 29 Dir - Pont
= - ) o
315 - 111 i 35 - 7.2
15 - 19 293 - 2.8 15 - 19 293 - 25
270 - 17 270 - 24
248 - 12 248 - 24
225 - 17 225 - 59
.10 - 14 203 - 55 10 - 14 203 - 10.7
180 - 4.7 180 - 7.8
158 - 5.3 158 - 5.9
135 - 338 135 - 4.0
S5 -9 113 - 22 [ I 13 - 22
90 - 20 90 - 20
68 - 19 68 - 21
) 45 - 40 45 - 36
14 Percent Calms in Center 23 - 95 -4 Percent Calms in Center 23 - 73
MEDA 17 B.‘IAY’IELD JRI(zIISE 1981 ZOAOELISORD WIND ROSE ool
V 31 ~Iul Al Hes 1981 v MEDA 17 BJY (33) Oct All Hrs 1981-2002
Speeds (kts) Speeds (kts)
50 - 99 -
el [ 40 - 49
30 - 39
Direction T30 - 39 & "
e Soseten,
. Dir - Pent
e 360 - 116 I 20 - 29 Dir - Pent
338 - 16.0 360 - 16.3
o
Mirei=A9 7 15 - 19 203 © 17
248 - 25 270 - 14
225 - 92 248 - 14
-0 - 14 203 - 15.7 225 - 29
180 - 10.6 -0 - 14 203 - 54
158 - 7.7 180 - 6.0
135 - 55 158 - 6.4
s -9 13 - 27 135 - 4.6
90 2.0 s -9 113 - 25
68 - 16 90 - 28
Calms in Cent F i D i
s Eercent.Calmsn Center o .14 Percent Calms in Center 23 - 85

Figure 6. Seasonal Wind Roses for MEDA 17 (BJY).

The next location (Figure 9) for wind rosesis Rainier Mesa(A12). Thishighest location onthe NTS
is not heavily influenced by local terrain. It does not have any pronounced nighttime regime. The
wind roses show that the winds are from the NNE-NE the mgority of the time. The summer season
has about an equal amount of windsfrom the southwest. As mentioned above, the nighttime winds
are dmost always from the NNE, and the daytime winds are somewhat seasonal with mostly south
to southwest in the summer. The spring shows dightly less south winds in the daytime and is
influenced more by frontal passages. The winter winds are mostly north to northeast both day and
night. Fal winds show the nighttime northto northeast windsand a mixture of wind directionsinthe
daytime between south and mostly northeast. Calms are infrequent at A12.

The southwest area of the NTSisrepresented by MEDA 26 (4JA). This location (Figure 11) ison

a gentle slope from the northeast to southwest. The local terrain influences both the daytime and
nighttime winds.
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WIND ROSE ARL / SORD WIND ROSE ARL / SORD

V MEDA 05 Well 5B Jan All Hrs 1981-2002 v MEDA 05 Well 5B Apr All Hrs 1981-2002

Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 < 40 - 49
9
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 Dir - Pecnt 20 - 29 Dir - Pcnt
360 - 7.3 - 360 - 6.3
338 - 58 338 - 53
315 - 8.0 %}Q%/ 315 - 45
15 - 19 293 - 45 15 - 19 293 - 39
270 - 53 270 - 57
248 - 6.0 248 - 10.1
225 - 7.8 225 - 153
10 - 14 203 - 538 10 - 14 203 - 84
180 - 4.3 180 - 5.4
158 - 4.9 158 - 3.8
135 - 6.0 135 - 45
5 -9 13 - 56 .5 -9 13 - 45
90 - 59 90 - 46
68 - 438 68 - 47
. 45 . 67 . 45 . 57
.14 Percent Calms in Center 23 - 79 .14 Percent Calms in Center 23 - 85
@ WIND ROSE ARL / SORD @ WIND ROSE ARL / SORD
V MEDA 05 Well 5B Jul All Hrs 1981-2002 V MEDA 05 Well 5B Oct All Hrs 1981-2002
Speeds (kts) Speeds (kts)
. 50 - 99 . 50 - 99
40 - 49 40 - 49
30 - 39 30 - 39
Direction Direction
i Categories Categories
20 - 29 DIr - Pent 20 - 29 DIr - Pent
360 - 4.2 360 - 6.3
338 - 34 338 - 50
315 - 37 315 - 48
15 - 19 7 293 - 36 15 - 19 293 - 40
4 270 - 58 270 - 52
248 - 12.9 248 - T.7
225 - 19.0 225 - 10.7
10 - 14 203 - 95 10 - 14 203 - 6.7
180 - 5.0 180 - 5.2
158 - 4.0 158 - 5.2
135 - 4.9 135 - 7.8
S5 -9 113 - 46 NS5 -9 113 - 6.2
90 - 5.0 90 - 6.1
68 - 44 68 - 49
. 45 . 47 . 45 . 58
.14 Percent Calms in Center 23 - a4 .14 Percent Calms in Center 23 - 85

Figure 7. Seasonal Wind Roses For MEDA 5 (Well 5B).

These wind roses show the local terrain effects with the nighttime winds from the northeast through
east. The winter nighttime winds are slightly more from the east with spring and summer from the
northeast. Fall nighttime winds are similar to thoseinthewinter. Daytimewinds arealso mostly from
the northeast in winter with occasonal south to southwest. Fall daytime windsare smilar to winter.
Spring daytime winds are mostly fromthe south to southwest with afew northeast. Summer daytime
winds are amogt al from the south to southwest. Calm winds are unusual at 4JA.
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WIND ROSE ARL / SORD WIND ROSE ARL / SORD

Vﬁ MEDA 23 Mercury Jan All Hrs 1981-2002 Vw MEDA 23 Mercury Apr All Hrs 1981-2002

Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 Dir - Pent 20 - 29 Dir - Pcnt
360 - 8.4 360 - 7.4
338 - 24 338 - 31
315 - 1.9 315 - 23
15 - 19 293 - 1.9 15 - 19 293 - 23
270 - 26 270 - 39
248 - 54 248 - 6.1
225 - 55 225 - 126
10 - 14 203 - 54 10 - 14 203 - 114
180 - 256 180 - 6.0
158 - 15 158 - 25
135 - 13 135 - 16
5 -9 13 - 20 .5 -9 13 - 19
90 - 48 90 - 4.0
68 - 96 68 - 6.2
. 45 . 214 . 45 . 123
.14 Percent Calms in Center 23 - 228 .14 Percent Calms in Center 23 - 165
@ WIND ROSE ARL / SORD @ WIND ROSE ARL / SORD
V MEDA 23 Mercury Jul All Hrs 1981-2002 V MEDA 23 Mercury Oct All Hrs 1981-2002
Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 DIr - Pent 20 - 29 DIr - Pent
360 - 4.3 360 - 6.7
338 - 20 338 - 20
315 - 17 315 - 15
15 - 19 293 - 20 15 - 19 293 - 15
270 - 42 270 - 29
248 8.1 248 4.5
225 - 184 225 - 86
10 - 14 203 - 155 10 - 14 203 - 6.7
180 - 74 180 - 4.0
158 - 341 158 - 2.3
135 - 2.2 135 - 17
S5 -9 113 2.5 NS5 -9 113 21
90 - 41 90 - 59
68 - 58 68 - 10.3
. 45 . 95 . 45 . 189
.14 Percent Calms in Center 23 - 96 .14 Percent Calms in Center 23 - 200

Figure 8. Seasonal Wind Roses for MEDA 23 (Mercury).

5. Summary of Wind Roses

Thewindrosesonthe NTSexhibit pronounced differences between day and night for most locations.
Exceptionsto thisdichotomy arethe Mesalocations, which tend to depict more of the general wind
flow than localized effects. Inthe winter the predominatewind directionisfrom the northwith some
up slope at lower elevationsin the afternoon. Spring windsare effected by changing weather patterns
inthe daytime, and the nighttimewinds are effected mostly by local terrain. Fall windstendto be light
and are somewhat influenced by local up slope in the daytime.
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WIND ROSE ARL / SORD WIND ROSE ARL / SORD

V= MEDA 12 A-12 Mesa Jul All Hrs 1981-2002 V= MEDA 12 A-12 Mesa Apr All Hrs 1981-2002

Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 Dir - Pcnt 20 -29 Dir - Pcnt
360 - 4.8 360 - 14.0
338 - 16 338 - 938
315 - 1.0 315 - 55
15 - 19 293 - 12 15 - 19 293 - 26
270 - 27 270 - 238
248 - 838 248 - 72
225 - 228 225 - 14.9
. 10 - 14 203 218 . 10 - 14 203 - 136
180 - 12.9 180 - 6.4
158 - 37 158 - 3.0
135 - 33 135 - 24
59 13 - 23 5 -9 13 - 25
90 25 90 - 3.0
68 1.7 68 - 25
. 45 . 19 . 45 . 31
.14 Percent Calms in Center 23 - 24 .14 Percent Calms in Center 23 - 62
@ WIND ROSE ARL / SORD @ WIND ROSE ARL / SORD
V MEDA 12 A-12 Mesa Jan All Hrs 1981-2002 V MEDA 12 A-12 Mesa Oct All Hrs 1981-2002
Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 Dir - Pcnt 20 -29 Dir - Pcnt
360 - 16.8 360 - 13.4
338 - 6.8 338 - 59
315 - 35 315 - 25
15 - 19 293 - 19 15 - 19 293 - 17
270 - 238 270 - 238
248 - 64 248 - 58
225 - 93 225 - 12.6
. 10 - 14 203 - 78 . 10 - 14 203 - 128
180 - 5.0 180 - 65
158 - 35 158 - 3.6
135 - 33 135 - 35
59 13 - 23 5 -9 13 - 40
90 43 90 48
68 - 34 68 - 338
. 45 . 77 . 45 . 65
.14 Percent Calms in Center 23 - 15 .14 Percent Calms in Center 23 - 95

Figure9. Seasonal wind rosesfor MEDA 12 (Rainier Mesa).

Nighttime windsin fall are influenced mostly by the local terrain and occasiond high pressure tothe
northeast of theNTS. Summer windsshow the nighttimelocal effectswith drainageproducingmostly
north directions. Winds in the daytime during summer are from the south at dl locationswith some
local terrain effects modifying some of the directions to produce winds that are southeast or
southwest.
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MEDA 18 A-18 AS Jan All Hrs 1983-2002
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Direction
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Dir - Pent
360 - 10.1
338 - 438
315 4.8
293 25
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225 34
203 7.3
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Direction
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Dir - Pent
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315 14
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220

. Seasonal Wind Roses for MEDA 18 (Area 18).
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WIND ROSE ARL / SORD
MEDA 26 A-254JA Jan All Hrs 1982-2002

2

WIND ROSE ARL / SORD
MEDA 26 A-254JA Apr All Hrs 1982-2002

&

Speeds (kts) Speeds (kts)
50 - 99 50 - 99
40 - 49 [ 40 - 49
30 - 39 30 - 39
Direction Direction
Categories Categories
20 - 29 Dir - Pent 20 - 29 Dir - Pcnt
360 - 4.4 360 - 6.5
338 - 22 338 - 37
315 - 14 315 - 26
15 - 19 293 - 1.8 B 15 - 19 293 - 2.2
270 - 35 270 - 37
248 - 46 248 - 6.1
225 - 46 225 - 9.4
. 10 - 14 203 - 50 . 10 - 14 203 - 12.2
180 - 35 180 - 6.3
158 - 1.4 158 - 2.4
135 - 26 135 - 24
59 13 - 74 5 -9 113 - 38
90 - 176 90 - 7.2
68 - 16.0 68 - 88
. 45 . 156 . 45 . 123
.14 Percent Calms in Center 23 - 83 -4 Percent Calms in Center 23 - 104
@ WIND ROSE ARL / SORD @ WINIE RREE B FatiRE
MEDA 26 A-254JA Oct All Hrs 1982-2002
V MEDA 26 A-254JA Jul All Hrs 1982-2002 V
Speeds (kts)
Speeds (kts
p (kts) 50 - 99
50 - 99
40 - 49
40 - 49
30 - 39
I 30 - 39 Direction
Direction Categories
Categories 20 - 29 DIr - Pent
20 - 29 Dir - Pent 360 - 3.3
360 - 36 338 - 17
338 - 13 315 - 1.3
315 - 13 15 - 19 293 - 14
15 - 19 293 - 1.7 270 - 29
270 - 39 248 - 55
248 - 6.7 225 - 72
225 - 14.0 -0 - 14 203 - 7.2
10 - 14 203 - 181 180 - 4.3
180 - 8.4 158 - 2.0
158 - 2.8 135 - 25
135 - 24 .S -9 13 - 6.0
59 13 - 32 90 - 143
2o o
68 - 6.2 . - 16
) 45 - 97 -4 Percent Calms in Center 23 - 93
.14 Percent Calms in Center 23 - 102

Figurell. Seasonal Wind Roses for MEDA 26 (4JA).
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B. Winds Aloft

Winds aloft have been consistently taken at two locations on the NTS. Beginning in 1962 at the
Y uccaFlat Weather Observatory (UCC) with 12Z soundings. These datawere from the radiosonde
releases that were collected daily. The 00Z radiosonde observations were started at UCC in 1967.
The UCC office was closed on May 15, 1978, and the Desert Rock Observatory (DRA) opened on
that date. Desert Rock hastakentwice daily radiosonde observations fromits opening until present.

Thewindsaloft are normally reported at 1000-foot levels (M SL) starting at the surface elevation and,
normdly rising to approximately 100,000 feet MSL. The intervals are every 1000 feet from the
surfacethrough 10,000 feet. Then every 2000 feet through 20,000 feet. Thelevelsabove 20,000 feet
(20K ft) MSL areapproximately at the standard presaure levels (400mb, 300mb, 250mb, 200mb,etc).
The levels are 23K, 30K, 35K, 40K, 45K, 50K, 60K, 70K, 80K, 90K, 100K feet.

1. Yucca Flat

The surface winds at UCC are strongly influenced by the location of the weather station next to
Yucca Dry Lake. These influences are localized and relatively shallow with strong nighttime
inversions separating these winds from those at the first level above (5K feet) during the warmer
seasons. Daytime mixing during most of the year lines up the winds at the surface more with those
aloft. Table 13 showsthe average wind directions and speeds for selected levels aloft. Sixteen point
compass directions are used with speedsin knots (kt).

Ascan be seen from Table 13, the windsjust above the surface at 5K feet are strongly influenced by
the near surface conditions. The winds are from the southwest in the afternoon in all seasons. The
morningwinds arefromthe northin al seasonsexcept summer, which has light southwesterly winds
(SW: letter system to be used henceforth to identify wind directions). The wind speedsin the
afternoon are generally higher than the morning speeds, except winter, which has equa speeds. The
range of wind speeds isfrom 7 kt in the summer morning to 15 kt in the spring afternoon.

The next levd, 7K feet, shows wegerly winds in the winter in the afternoon and NW winds in the
morning. Spring, summer, and fal show mostly SW and SSW winds in both the morning and
afternoon. The wind speeds show little difference between morning and afternoon. The range of
speedsis from 11 kt in the fall afternoon to 16 kt in the spring morning.

From 10K feet and up through 60K feet the winds in winter are from the WNW in both the morning
and afternoon. The speeds range from 19 kt at 10K feet to 58 kt at 40K feet. The spring winds are
mostly from the W and afew WSW for both the morning and afternoon. The speedsrange from 16
kt at 10K feet to 54 kt at 40K feet. The summer winds are all SSW to SW from 10K to 50K. From
60K to 100K the summer windsare E.
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Tabl e 13.

5K Feet
W nt er
00z 127
SW 09 NNE/ 09
7K Feet
W nt er
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10K Feet
W nt er
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14K Feet
W nt er
00z 127
WAW 28 WNW 27
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00z 127
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W nt er
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W nt er
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WAW 58 WNW 58
50K Feet
W nt er
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WAW 45  VWNW 45
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W nt er
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80K Feet
W nt er
00z 127
NNW 18 NNE/ 19
100K Feet
W nt er
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NW 32 NNW 34

Spring
00z
SW 15

127
NW 10

Spring
00z 127
SW15 WBW 16

Spring
00z 127
WEW 16 WSW 17

Spring

00z 127

W 22 W 22
Spring

00z 127

W 33 w31
Spring

00z 127

W 44 W41
Spring

00z 127

W 54 W51
Spring

00z 127

W 54 W 53
Spring
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W 39 W 36
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00z 127

WBW 17 WBW 16

Spring
00z 127
W 10 W12
Spring
00z 127
w21 W 26

Yucca Fl at

Mean W nds Al oft
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127
SW 07

Sumrer
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SSW 13 SSW 13

Sumrer
00z 127
SSW 12 SSW 12
Sumrer
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SSW 13 S/ 14
Sumrer
00z 127

SW15 SSW 16

Sumrer
00z 127
SW 19 SW 21
Sumrer
00z 127
SW 27 SW 30
Sumrer
00z 127
SW 35 SW 40
Sumrer
00z 127
SW 21 SW 24
Sumrer
00z 127
ESE/ 09 E/ 11
Sumrer
00z 127
E/ 26 E/ 25
Sumrer
00z 127
E/ 35 E/ 37

Fal |

00z 1272

SSW 11 N/ 09
Fal |

00z 1272

SSW 11 SSW 13
Fal |

00z 1272

W14 SW 14
Fal |

00z 1272

VAW 19 W19
Fal |

00z 1272

W 26 W 26
Fal |

00z 1272

W 34 W 33
Fal |

00z 1272

W 45 W 42
Fal |

00z 1272

W 48 W 46
Fal |

00z 1272

W 35 W 33
Fal |

00z 1272

W14 WAW 13

Fal |
00z 1272
W12 W11
Fal |
00z 1272
W 28 W 25
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The summer wind speeds range from 12 kt at 10K feet to 40 kt at 40K feet. The high level E winds
rangefrom 9 kt at 60K feet to 37 kt a 100K feet.

The Fall windsfrom 10K to 50K are dmost all W for both morning and afternoon. The speedsrange
from 14 kt at 10K to 48 kt at 40K. The high level winds also are from the W with speeds ranging
from 11 kt at 80K to 28 kt a 100K.

2. Summary of Winds Aloft for UCC

The winds doft over YuccaFla show mostly weserly directionsfor levels well aove the surface
(10K and up), except for summer which exhibits mostly SSW directions. The very high level winds
from 60K and up are also mostly wegterly, except summer when they become easterly.

The low levels, 5K and 7K, show SW winds for most of the seasons in the afternoon, with winter
being W. The morning winds at these levels exhibit seasonal differences with 5K having northerly
windsin dl seasons except summer. The 7K windsin the morning are only northerly in the winter,
otherwisethey are southerly.

Wind speeds vary from one season to the next. The speeds in winter range from 9 kt at 5K to 58 kt
at 40K. The summer winds range from 7 kt at 5K to 40 kt at 40K. Spring winds vary from 10 kt at
5K to 54 kt at 40K. Fall winds range from 9 kt at 5K to 48 kt at 40K.

2. Desert Rock

Desert Rock began collecting radiosonde datain May of 1978 after the Y ucca Ha Weather Office
was closed. The Desert Rock location is different from the UCC location. It is located on a gentle
dlope (NE-SW) with nearby low mountainsto the N and NE. The morning low level inversions at
DRA are much less pronounced than those at UCC. Table 14 summarizesthe average winds aloft at
selected 1000-foot levels.

Table 14 showsthat the low-level winds aloft over DRA are from the S-SW for all seasons and times
of day. Thisfact isin contrast to UCC which exhibits winds from the N in the three cooler seasons
in the morning. DRA islocated such that the low mountains to the N and E may help shelter the
lowest wind levelsfrom any N component. The speeds at 5K vary from 10 kt to 14 kt from fall and
winter to 14 kt in spring and summer. The speeds at 7K vary from 12 kt in Fall to 14 kt in the other
Seasons.

At DRA the 10K winds are very similar to those reported at UCC. The directions are mostly from
the W, except summer when they arefrom the SSW. The speedsat DRA areamost the same asthose
at UCC varying from 19 kt in winter to 12 kt in summer.

The levels from 14K to 50K exhibit mostly W winds, except for summer which shows S-SW winds.
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5K Feet
W nt er
00z 12z
S/ 10 N/ 10
7K Feet
W nt er
00z 12z
SSW 14 S/ 14
10K Feet
W nt er
00z 12z
VWNW 19  WNW 19
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W nt er
00z 12z
WNW 25  WNW 25
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W nt er
00z 12z
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00z 12z
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00z 12z
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W nt er
00z 12z
WNW 21 WNW 19
80K Feet
W nt er
00z 12z
N/ 17 N/ 17
100K Feet
W nt er
00z 12z
NNW 35 N 37

Tabl e 14. Desert Rock Mean W nds Al oft
Spri ng Summer Fal
00z 127 00z 12z 00z 127
SW 14 S/ 12 SSW 14 SSW 10 SSW 10 S/ 10
Spri ng Summer Fal
00z 12z 00z 12z 00z 127
SW 14 SSW 14 SSW 14 SSwW 12 SSW 12 S/ 12
Spri ng Summer Fal
00z 127 00z 12z 00z 127
WSW 16 W 16 SSW 14 SSwW12 WSW 14 WSW 14
Spri ng Summer Fal
00z 127 00z 12z 00z 127
w21 W 23 SSW 14 S/ 14 WNW 17 W 17
Spri ng Summer Fal
00z 127 00z 12z 00z 127
WNW 31 w31 SW 16 SW 17 WNW 23 W 23
Spri ng Summer Fal
00z 127 00z 12z 00z 127
W41 w41 Sw 21 SW 23 WAW 31 w31
Spri ng Summer Fal
00z 127 00z 12z 00z 127
W 50 W 50 SW 29 SW 31 W 41 W 39
Spri ng Summer Fal
00z 127 00z 12z 00z 127
W 50 W 50 SwW 37 SW 39 W 43 W 43
Spri ng Summer Fal
00z 127 00z 12z 00z 127
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W 27 W 25 E/ 33 E/ 37 W 31 W 29
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The speeds vary from 14 kt at 14K to 52 kt at 40K. The high level winds from 60K to 100K show
more variation than the levels below them. The winter winds vary indirection from WNW to N, and
the summer wind directions are E. The spring and fall winds are W. The wind speeds at the higher
levels vary from 8 kt at 60K in the summer to 37 kt at 100K in both winter and summer.

3. Summary of Winds Aloft for DRA

The winds aoft over DRA are mostly westerly for the levels from 10K to 50K. The summer winds
arethe exception being southerly for al levelsfrom the surface to 50K, and the high level winds from
60K to 100K are easterly during the summer.

The low level winds at 5K and 7K are southerly for al seasons in both the morning and afternoon.
The speeds in the low levels vary from 10 kt to 14 kt.

The higher level winds (10K to 50K) haveamuch greater variation in speed with arange from 12 kt

at 10K to 52 kt at 40K. The winter speeds are generaly highest and the summer speeds the lowest.
The highest level winds (60K to 100K) have maximums in both the winter and summer.
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V. PRECIPITATION
A. Introduction

Precipitation on the NTS has been monitored and collected for many years. The databaseisnot only
lengthy (30 - 40 years) but is also of high density, with spatid separationsof only 5- 15miles. The
base climatological network used inthisdocument is shown in Figure 12 which contains an array of
17 weighing gauges that have been in place for at least 35 years.

Mean annud precipitation totas onthe NT Srange from nearly 13 inchesover the highterraininthe
northwestern part of the NTS to less than 5 inches in Frenchman Flat. However, inter-annual
variations can be great. For example, 9.67 inchesfell in Frenchman Flat in 1998 and only 1.14 inches
fdl in 1989. Precipitation also varies withterrain devation. On average, annudly, only 4.8 inches of
precipitation are measured at Well 5B inArea5, elevation 3,080 ft, whilean annual average of 12.82
inches occurs on Rainier Mesa, elevation 7490 ft. Annual totals of less than 1.0 inch have occurred
over the lower elevations of the NTS. Daily precipitation totals can also be large and can rangefrom
2.0to over 3.5inches. Thegreatest daily precipitation event on the NT Swas 3.63 inches, which
was measured at Mercury on August 18, 1983. A storm-total precipitation amount of 3.5
inchesisa 100-year, 24-hour, extreme pr ecipitation event (Randerson, 1997). Two to three-inch
daily totals have been measured at several sites on the NTS.

B. Averagesand Extremes
1. Rainfall

Average annud precipitation on the NTS is relatively small due to its location in a high desert
environment (Upper Mojave). The times of the year that most precipitation falls on the NTS are
winter and early oring, and summer. The wintertime precipitationisgeneraly amixture of rain and
snow with the higher elevations experiencing mostly snow and the lower elevations rain. Occasional
snow does fall on the lowest elevations of the NTS in the winter and early spring, but these events
are relatively rare. The summertime precipitation on the NTS is due almost exclusvely to
thunderstorms. The summertime precipitation is mostly rain. Hail in the summer isrelatively rare at
the NTS.

Lae spring and early summer are usualy dry on the NTS. Occasional rain may fall due a frontal
passage or early sub-tropical moigure being present. Juneisthedriest month of the year onthe NTS
with most locations reporting 1/4 inch or less on average.

Fall is generdly dry on the NTS. Occasonally a late-season tropical Sorm may come north and

produce showersand thunderstorms. These events are unusual, and there may be many years between
such occurrences. Latefall beginsthe cool season with occasional frontal passages and precipitation.
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The wettest months of the year for virtually all locations on the NTS are January, February, and
March. This pattern is similar to that experienced in the Southern California coastal region. The
biggest difference between the southern Cdifornia pattern and that on the NTS is the occurrence of
a secondary maximum of precipitation in summer on the NTS.

The following table (Table 15) summarizes precipitation on the NTS. The NTS has had a network
of storage rain gauges in place for 40 or more years. These rain gauges are located on the NTS
covering most of the areasand terrain. A list of the sationsand their i.d.’s, and elevations, are at the
bottom of the table.

The Table 15 shows considerable variation of the average precipitation between different locations
ontheNTS. One of the major influences on the precipitation amountsis dueto elevation differences.
The rain gauges on the NTS vary in elevation from about 3100 feet md to 7500 feet MSL. The
lowest eevations are in the south parts of the NTS. RV (Rock Valey), DRA (Desert Rock), and
W5B (WEell 5B) arethelowest locationsthat havestorage rain gauges. The elevation of W5B isabout
3080 feet md, DRA isabout 3250 feet md, and RV is near 3400 feet msl. The higher stationsinclude
PM1 (Pahute Mesa) and A12 (Rainier Mesa). Their elevations range from about 6550 feet msl to
7490 feet md.

The average annual precipitation amounts range from 4.85 inches at W5B to 12.82 inches at A12.
This variation is more than 2.6 times from the lowest to highest locationsonthe NTS. Elevationis
not the only factor involvedin determiningthepotential for precipitation. Some locationsonthe NTS
get more precipitation due to the vicinity of higher terrain nearby (upwind barrier, up-slope
enhancement, etc). PHS in the north end of Y ucca Hat is on the south dope of much higher terrain
to the north. The average annual precipitation for PHS is 7.40 inches. PM 1 on Pahute Mesain the
northwest portion of the NTS only gets 7.74 inches of precipitation ayear. The devation of PM1is
about 6600 feet md while PHS is about 4600 feet md.

If you took the amounts of precipitation from W5B to A12 and developed alinear relation due to
elevation, then you could “predict” how much precipitation you would get a specific elevations.
Obviously this technique will not work for PM 1. A test of thistechnique is presented in Table 16,

Another gpproachistofit the precipitation datausing linear least squares. Thistechnique would yied
the values listed in Table 17. The results are mixed with some predicted valuestoo high and some
too low. Thelinear least squares technique gave a correlation of .87 (76% of the variance), which is
saying that the fit isn't too bad. Part of the problemisthat there aren’t enough locations with long
precipitation records, and also the large el evation differences and complex terrainon the NTS make
locdized effects important.

The simple difference technique yielded an average absolute error of 0.58 inches. The linear least
squarestechniqueyielded an average absolute error of 0.66 inches. Thesetechniquesgive“ball park”
estimates for precipitation as a function of eevation. They could be used as a “first guess” for a
particular location that didn’t have any precipitation readings nearby.
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Figure 12. Locationsof Recording Rain Gauges on the NTS.
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Tabl e 15. Aver age Monthly Precipitation (Inches)
Mont hs
02 03 04 05 06 07 08 09 10
1.11 1.02 .52 .40 .28 .76 .79 .64 .42
.94 .76 .36 .36 .24 .50 .62 .35 .32
1.33 .97 .46 .36 .19 .58 .61 .44 .31
.88 .66 .35 .29 .13 .51 .66 .36 .28
.98 .75 .32 .28 .13 .42 .38 .36 .29
1.59 1.11 .49 .39 .24 .59 .69 .46 .40
1.12 .99 .49 .42 .29 .57 .61 .33 .41
.81 .87 .62 .48 .34 .81 .96 .65 .44
1.69 1.92 .88 .68 .33 .92 1.17 .76 .56
1.112 .87 .34 .30 .11 .43 .54 .32 .30
1.36 1.06 .52 .40 .23 .67 .69 .66 .42
.68 .54 .32 .26 .16 .47 .47 .36 .23
.99 .76 .36 .31 .23 .49 .60 .46 .31
d.’s are as follows,
Forty M 1le Canyon North - Area 30
BJY - Central Yucca Fl at
Cane Springs - Area 5 West
Desert Rock - Area 22
4JA - Area 25 Main cam
Md Valley - Area 14
PHS Farm - North Yucca Flat - Area 15
Pahute Mesa 1 - Area 20
Rai nier Mesa - Area 12
Rock Valley - Area 25
Ti ppi pah Springs - Area 16
Well 5B - Area 5
Yucca Dry Lake - Area 6

(3924')
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.62
.56
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.45
.49
.82
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.55
.07
. 57
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.45
.63
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.02
.32
. 66
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.44
. 96
.40
.74
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.13
.51
. 85
.62
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Table 16. Predicted Precipitation versus Average due to Elevation
(Utilizing precipitation difference between W5B and A12)
(precipitation = 4.85 + .001807 x (elevation(ft) - 3080))

40M Predicted = 7. 99, Actual = 8.02, Diff = -0.03
BJY Predicted = 6. 66, Actual = 6. 32, Diff = 0.34
CS Predi cted = 6. 48, Actual = 7. 66, Diff = -1.18
DRA Predicted = 4. 90, Actual = 5. 65, Diff = -0.75
4JA Predicted = 5. 47, Actual = 5. 44, Diff = 0.03
Y4 Predicted = 7.71, Actual = 8. 96, Diff = -1.25
PHS Predicted = 7.53, Actual = 7. 40, Diff = 0.13
PML Predicted = 11.13, Actual = 7.74, Diff = 3.39
Al2 Predicted = 12.82, Actual =12.82, Diff = 0.00
RV Predi cted = 5. 43, Actual = 6.13, Diff = -0.70
TS2 Predi cted = 8. 28, Actual = 8.51, Diff = -0.23
V6B Predi cted = 4. 85, Actual = 4. 85, Diff = 0.00
ucc Predicted = 6. 38, Actual = 6.62, Diff = -0.24

Table 17. Predicted Precipitation versus Average due to Elevation
(Utilizing linear least squares fit for elevation)
(precipitation = 1.21 + .001381 x elevation (ft))

40M Predicted = 7.87 Diff = -0.15
BJY Predi cted = 6. 83 Diff = 0.51
CS Predicted = 6.73 Diff = 0.93
DRA Predicted = 5.70 Diff = 0.05
4JA Predicted = 5.94 Diff = 0.50
Y, Predicted = 7.65 Dff = -1.31
PHS Predicted = 7.51 Dff = 0.11
PML Predi cted = 10. 26 Dff = 2.52
Al2 Predicted = 11.55 Diff = -1.27
RV Predicted = 5.94 Diff = -0.19
TS2 Predi cted = 8.09 Dff = -0.42
W6B Predi cted = 5. 46 Dff = 0.61
ucc Predicted = 6.63 Diff = 0.02

Similar analyses were conducted by Quiring (1965, 1983) who documented the strong influence of
terran elevation on warm-season precipitation and substantially reduced correlation for the cool
season.

2. Snowfall
Snowfall onthe NTS is confined mostly to the higher elevations (above 6000 feet msl). Occasional
snow fdlsat al locationsonthe NTS, but is relativey rare for locations below 4000 feet md. The
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heaviest snowfallsoccur onthe highest terrain onthe NTS. Rainier Mesa(A12) at 7490 feet msl gets
the greatest amountsof snow onthe NTS. The average cool season precipitationat A12 isabout 6.0
inches, of which most will bein the form of snow. A rough estimate of the total snowfal would be
to multiply the tota precipitation by 10, which would be about 60 inches of snow per year. In
contrast, Desert Rock (DRA) at 3250 feet md, receivesonly 3.0 inches of snow per year, onaverage.

The greatest anounts of snowfall for the NTS occurred during the wintersof 1977-78 and 1982-83.
A12 recorded nearly 20.00 inches of precipitation during the cool season of both of the two-year
periods. This precipitation amount would translate to roughly 200 inches of snow! Both of these
years experienced strong “El Nino” conditions.

3. Extremes

Extreme precipitation events (see Randerson, 1997) onthe NTS occur rarely, partly dueto thedesert
climate, and to a general lack of frequent precipitation events. The wintertime extreme events are
generdly associated with strong “El Nino” years and the usual strong southern storm track in the
Eastern Pacific. Summertime extreme precipitation events are closely tied to the “Southwest
Monsoon” and Eastern Pacific hurricanes.

The heaviest rainfal that occurred on the NT S was during the summer of 1983 (Randerson, 1997).
The summer weather pattern showed a strong “ Southwest Monsoon” that year, and the tropical
gormsin the Eastern Pacific werefrequent. The southern half of the NT Srecelved nearly 4.0 inches
of rain in a24-hour period in July of that year. Some locations had more than half of their normal
annua amounts of precipitation in one day!

C. Thunderstormsand Lightning

1. Thunderstorms

Thunderstorms and lightning occur on the NTS in al months of the year, but are infrequent in late
fdl and winter. Thunderstorms occasionally occur in the spring. These thundersormsare generdly
associated with cold frontal passages, but may occur due to persistent low pressure aloft that
transports moi sure northward from the sub-tropics. Thereisadight peak in thunderstorm/lightning
activity in late May and early June that is a consequence of these two patterns. Summertime
thunderstorms and lightning are frequent during July and August, and sometimes during September.
These summer thunderstorms are generally of the “air mass’ type that generate from residual
moigure in the atmosphere and daytime heating. Thunderstorms can develop in an environment of
northward moving moisture from dissipating tropical storms in the Eastern Pacific.

Thunderstorms on the NT S during the summer months have generdly high bases. These high based
thundersorms can produce rdatively strong surface wind gusts and intense cloud-to-ground
lightning. This lightning is a serious hazard to personnel working on and around the NTS and can
be responsible for starting range fires.
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The majority of severe thunderstorms that occur on the NT S have strong winds, but not large hail
(which occursfrequently east of the Rockies). These thunderssormscan occasionally haveheavy rain
and localized flooding, but most precipitation from these thunderstormsis much less than ¥z inch.

Thundersormsinthe spring can also be severewith strong surfacewind gusts. These thunderstorms
are more likely to accompanied with hail. Generdly the hail stones are not large, being mostly less
than %2 inch in diameter.

The thunderstorm activity on the NT'S during the summer season is denoted by differences in the
surface elevations. The highest locations on theNT S arethe Mesas. Theselocations experience more
frequent thunderstorms than the lower elevations such as UCC and W5B. Additiondly the
thunderstorm activity begins earlier inthe day on the M esas (early afternoon), compared to the lower
elevations. The lower elevations experience the onset of thundersormactivity 2 to 3 hourslater than
the Mesasin generd.

2. Cloud-to-Ground Lightning

SORD hasin place onthe NT S an automatic lightning detection system. This system was origindly
installed inthelate 1980's using the LL P hardware and software (Scott, 1988). This original system
was replaced during the Spring of 2001 with newer upgraded sensorsand computers. The lightning
data conssts of atriangulated positions for cloud-to-ground (CG) flashes with date and time, and
strength of the flash. These data have been accumulated since the early 1990's. For details see
Randerson and Sanders (1999) and Randerson (2004).

The lightning data from the NTS and vicinity have been extensvey studied (see Randerson and
Sanders2002). These studiesshow that the activity ishighly variable from year to year. Additionally
the data seem to indicate that a certain amount of randomness is associated with individual
thunderstorm days as far as the location of storms. The data do show that in general the higher
elevations do get more lightning strikes compared to the lower elevations, but the distribution of
lightning strikes is uneven.

All the CG flashes detected on the NT S for the 1993 through 2000 warm seasons were summarized
into 1.0 fl/kn¥ areas. The results of this summary are shown in Fg. 13, the first high-resolution
andysis of CG lightning on the NTS. Figure 13 is acontour andysis of total flash counts. For
example, blue areas enclose those partsof the NTS where atota of 8to 9 fl/km? were measured for
the 8 warm seasons. The area enclosed by the gray shading includes atotal of 4 to 5 fl/kn? for the
eight warm seasons. |n other words, the blue shading encloses areaswith average warm-season flash
densities of 1.0 fl/kn¥ to 1.1 fl/kn? or simply 1.0 fl/km?/warm season as an gpproximation.

Figure 13 showsthat CG lightning occursthroughout the NTS; however, the extreme southwestern
section (Area 25, see Fig. 2) hasexperienced theleast number of flashes. Thetotd flash count inthis
area are generdly < 4.0 fl/km? for the eight warm seasons, 1993 through 2000. Frenchman Flat,
especially in the vicinity of the Non-Proliferation Testing and Evaluation Center (NPTEC) has also
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experienced few (<4 fl/kn?) CG flashes during the 8-yr period. By contrast, widespread
thunderstorm and CG lightning flash activity hasoccurred inthe northwest quarter of theNTS. Total
flash counts of 10 to 13 fl/kn? have been detected along the northern border of the NTS for the
period of record. In addition, another active area appearsin the northeastern part of the NTS, in
Areas 8 and 15. Thelarged total flash count on the NTS was measured approximatdy 5 km south
of Mercury where 13 fl/kn? occurred. Another active area of 12 fl/kn? is located nearly 10 km
southwest of Mercury. These two areas gppear to be associated with thunderstorms that develop
over the Spring Mountain Rangeand movenortheastwardontothe NTS. A curiosity with thesetwo
areas is that the time of maximum occurrence is between 2300 and 0300 PDT with the peak in
activity at midnight. The extreme southwestern part of the NT Sexhibitsthe least number of lightning
strikes. This part of the NTS has the lowest elevations.

The NT Swarm-season summary of the hourly variation in CG lightning is presented as a bar graph
inFigure 14. In thisfigure, timeis plotted on the abscissa and flash count on the ordinate. Hourly
summariesarefor the hour beginning a the identified time and ending 60 min later. For example, the
plot for 1100 PDT is for flashes that occurred between 11:00:00 and 11:59:59 PDT.

Figure 14 shows that diurnally driven CG lightning activity begins after 1100 PDT on the NTS.
However, itincreasesmorerapidly over the northern NT Sthan over the southern NTS. For example,
by 1200 PDT lessthan 100 flashes have been measured over the southern NTS while slightly more
than 350 flashes have been detected over the northern NTS. Furthermore, the diurnal pattern over
the northern NTS shows a strong connection to the solar cycle, with CG flash activity reaching a
maximum between 1400 and 1459 PDT and dissipating rapidly after 1659 PDT. However, over the
southern NT Sflashactivity acceleratesafter 1200PDT, reaches apeak between 1500 and 1559 PDT,
dissipates rapidly after 1659 PDT, but remains somewhat devated until after 2200 PDT when two
secondary CG maximum of nearly 375 flashes appear between 2300 PDT and midnight and another
for the hour beginning a 0300 PDT.

2. Thunderstorm Days

The average number of thunderstorm days per year for the two reporting locations (DRA and UCC)
are 14 and 15 days, respectivey. These reported average number of thundersorm days cover two
different time periods. UCC was in operation from 1962 to May 1978. DRA has been in operation
fromMay 1978 tothepresent. Giventhe two different locationsand time periods, thereisremarkable
agreement between the locations and the annud number of thunderstorm days. Additionally the
locations have an average of 9 and 11 thunderstorm days during the summer months. Las Vegas,
about 60 miles southeast of the NTS, experiences nearly the same average number of thunderstorm
days per year as DRA and UCC.
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Figure 13. Cloud-to-Ground Lightning Flash Density for theNTS
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Figure14. Hourly Diurnal Distribution of Cloud-to-Ground Lightning onthe NTS. After
Rander son and Sanders, 2002.

Figure 15, demonstrates that thunderstorm activity at DRA increasesrapidly inearly July. Mid-Jduly
tendsto be quite active; however, the primary period of thunderstorm activity iscentered on August
12. An obvious characterigic of the plot is the periodicities in thunderstorm activity. These
fluctuations may berelated to the northward flow of moist tropical air over thelower Colorado River
valley andinto Arizona, Nevada, and Utah. Thisseasonal event is referred to as the southwestern
monsoon by many researchers and weather forecasters

Some of the surrounding higher elevations on and nearby the NTS undoubtedly experience agreater
number per year of thunder storm days, but noreportedrecordsexist for these locations. Thelightning
system’s database could theoretically be used to produce the average number of annual/seasonal
thunderstorm days for higher locations, but Figure 13 clearly shows the difficulties

intrying to get meaningful average numbers of days of thunderstorms for specific locations.
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Figure 15. Five-Day Running Total of Thunderstorm Days for DRA for June Through
September, 1978 through 2000.

3. Yucca Flat Summertime Thunder storms

Table 18 shows the number of days during the summer that cumulonimbus clouds (Cb) were
reported, lightning reported, and thunderstorms reported. The table shows each year for the months
June, July, August, and September.

Datatabulated in Table 18 show that the number of thunderstorm daysvaried from only four in 1964
to 20 in 1967. Also the number of days with cumulonimbus present (CB) varied from 17 in 1964 to
62in1967. The average number of days for thunderstormsreported at UCC in summer was 11, and
the number of days with CB present was 33. This difference clearly shows that the number of
reported thunderstorms under represents the number of actud thundersorms on and in the vicinity
of the NTS.
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Table 18. CB, Lightning, and Thunder Days for June through September 1963-1977
Yucca Flat Weather Station (UCC)

Year Cb Days Li ght ni ng Days Thunder Days
1963 29 13 11
1964 17 11 4
1965 34 21 14
1966 19 8 9
1967 62 39 20
1968 24 15 10
1969 36 20 12
1970 44 16 10
1971 41 26 12
1972 39 19 16
1973 25 9 6
1974 27 18 10
1975 27 16 11
1976 30 20 11
1977 35 19 12
Aver age 33 18 11

4. Desert Rock Summertime Thunderstorms

The number of days during the summer months cumulonimbus clouds (CB) clouds, lightning, and
thunderstorms werereported are liged in Table 19. The table shows each year for the months June,
July, August, and September.

Table 19 shows similar resultsfor Desert Rock asfor UCC with an average of 31 CB days, 14 days
with lightning, and 9 dayswith thunder during the summer months. Thesenumbersfor DRA areonly
dightly lower than those for UCC. The fact that they are for different time periods could explain the
differences as much as the different locations.

The conclusion from the above tables and discussion would indicate that approximately 10
thunderstorm days occur during the summer for alocations of lower elevation, and about three times
asmany days with CB’ s present on or near theNTS. Also the average number of daysthat lightning
isreported (16 days) during the summer monthsis half as many as the number of CB days

5. Monthly Distribution of Thunderstormsin Summer

The occurrence of thunderstorms during the summer months is not evenly distributed among June,
July, August, and September.  The thunderstorms that occasiondly occur in June are due to two
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Table 19. CB, Lightning, and Thunder Days for June through September 1978-2003
Desert Rock Weather Station (DRA)

Year Cb Days Li ght ni ng Days Thunder Days
1978 23 13 6
1979 19 11 7
1980 27 14 6
1981 28 20 13
1982 37 23 13
1983 34 21 12
1984 68 42 24
1985 30 16 7
1986 34 16 10
1987 41 21 10
1988 42 20 17
1989 28 12 6
1990 42 26 13
1991 40 18 14
1992 34 16 8
1993 15 11 7
1994 28 13 8
1995 22 13 4
1996 31 3 4
1997 28 4 3
1998 43 9 9
1999 34 10 8
2000 17 4 5
2001 25 7 6
2002 15 3 4
2003 25 7 7
Aver age 31 14 9

separate phenomena. Thefirgt situation isassociated with cold troughs aoft before summer setsin.
The second situation occurs when early tropical ssormsin the Eastern Pacific come northward and
the associated moisture is trangported into Nevada, which sets off thundersorms. The majority of
thundersormsthat occur in mid-summer are dueto the* Southwest Monsoon” that setsup and brings
tropical moisture into the Desert Southwest from the Eastern Pacific and Mexico. In September
usually the summer monsoon has ceased or isweak and most of the tropical moigurethat entersthe
southwestern United States isfrom dissipating tropical storms in the Eastern Pacific.

The thunderstorm records for the NTS from UCC and DRA show that about 65 to 70% of the
summertime thunderstorm days occur in July and August. The percentages for June and September
are somewhat different for UCC and DRA with UCC showing 20% in June and 16% in September.
DRA shows about 11% in June and 20% in September. These differences probably are dueto the
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separate time periods covered at the 2 locations (UCC 1963-1977, DRA 1978-2003). Generdly the
transition periods from spring to summer (June) and from summer to fal (September) have more
variation in thunderstorm occurrence from year to year than do the mid-summer months July and
August.

Tables of monthly and annud precipitation totalsfor 16 storagerain-gauges located onthe NTS are
presented in Appendix E.1. Theannual digtribution of CB days for DRA is presented graphicaly in
Appendix E.3. Statistica analyses of extreme daily precipitation data are presented in graphical form
in Appendix E.4.
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V. ATMOSPHERIC PRESSURE
A. Surface
1. Averages

Surface pressure readings have been taken on the NTS a both of the surface observing locations
(DRA and UCC), and at selected MEDA stations Snce June 1987. The surface pressure readings at
UCC garted in 1962 and continued to May 1978. The readings a DRA began in May 1978 and
continueto the present. The MED A |locationswhere surface pressure readings have been, and aretill
currently being taken, are a numbers 2 (Area 2), 5 (W5B, Area5), 6 (UCC, Area6), 12 (A12, Area
12), 17 (BJY, Area 1), 20 (PM 1, Area 20) 21 (Area 16), 23 (MCY, Area 23) 24 (YMR, Area 25)
25 (Area 25 south), 35 (TTR, Tonopah Test Range), 36 (R63, AF Range 63), and 45 (U1A, Area
1).

The station pressures have been recorded in 2 units. The observing locations (DRA and UCC)
recorded ther readings in inches of mercury. The MEDA sationsrecordedtheir readingsin millibars
(the conversion is 33.86 millibars = 1 inch).

Thefollowingtable(20) showsthe monthly and annual average station pressuresfor DRA, UCC, and
selected MEDA locationsthat have pressurereadings. Noticethat the norma station pressuresrange
fromabout 920 millibars(mb) at the lowest station onthe NTS (L TH) to about 775 mbat the highest
station (A12). LTH shows an annud average ation pressure range of about 7 mb from July to
December. A12 shows an annual average range of station pressure of 6.5 mb from February to
Augus.

2. Extremes

Extreme surface pressures on the NTSare moredifficult to measure for most of the MEDA stations
dueto occasional errorsinthe datathat causeoutliers. The outlierscan only be partially screened out
automatically, which makes utilizing these values suspect. Consequently only the extreme surface
pressures for DRA and UCC are presented - they have been carefully screened and are tabulated in
Table 21.

Table 21 showsthat the extreme pressure changes for the two locations, DRA and UCC, are about
44 mb. Theseranges are not large compared to many locationsin the U.S. Therelatively low latitude
(about 37N) and the continental location of the NTS help to contribute to this modest range in
surface pressures. Another fact fromthistableisthat the extreme low pressuresarelarger departures
from the averages than the extreme maximum pressures.
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Table 20. Average Station Pressure Readings
(Pressure in millibars)

Stations

DRA UCC WsB BJY Al12 PML YMR LTH TTR R63
Mont h

01 903.0 883.4 912.5 879.5 773.2 800.5 851.4 922.1 837.2 912.3
02 901.7 882.4 910.9 877.8 772.6 799.5 849.4 920.2 835.9 910.7
03 899.3 879.7 908.4 876.2 771.2 798.6 847.9 917.9 834.3 908.4
04 899.0 879.7 906.9 875.0 771.8 798.8 847.0 916.4 834.1 907.2
05 897.3 878.7 905.5 873.8 772.3 799.0 846.5 914.9 833.6 905.5
06 897.6 878.0 905.5 874.4 774.6 800.6 847.3 914.7 834.6 905.3
07 896.6 880.4 907.3 876.4 777.4 803.3 849.8 916.2 836.9 907.2
08 899.7 880.4 908.0 876.9 777.6 803.7 850.4 916.7 837.3 907.9
09 899.3 880.4 907.9 876.7 776.2 802.5 849.4 917.0 836.7 907.9
10 901.4 882.1 909.7 877.7 775.5 802.3 849.6 919.1 837.5 909.4
11 902.7 883.1 911.9 878.8 774.0 801.4 850.4 921.4 837.4 911.7
12 903.4 883.1 912.8 879.6 773.1 800.9 850.6 922.7 837.6 912.6
Ann 900.0 880.7 908.9 876.9 774.1 800.9 849.1 918.3 836.1 908.9
Table 21. Pressure Extremes for DRA and UCC
(Pressures in millibars)
DRA uccC
Hi gh Low Hi gh Low
Mont h
01 919. 3 883.1 898. 6 860. 7
02 914. 6 877.7 896. 3 857.0
03 913.5 877.3 894.9 862. 4
04 913. 2 885.1 893.6 863. 4
05 910. 8 882.4 893.6 860. 7
06 908. 8 880. 4 892.5 860. 7
07 907. 4 889. 8 887.8 869. 1
08 906. 8 890. 2 887.8 870.5
09 908. 8 884.1 892.5 865. 5
10 917.6 885. 4 893.9 864. 1
11 918. 3 874.9 900.0 857.0
12 917.6 879. 3 900. 3 863.1
Ann 919. 3 874.9 900. 3 857.0
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B. Aloft

Thetechnique used for pressuresaoft isto take constant pressure surfaces and measure the variation
of the heights of these surfaces. The main purpose of this gpproach is that movement of air parcels
in the atmosphere tend to follow constant pressure surfaces. The following table (22) depicts the
average heights of the standard pressure surfaces by month for DRA at 127.

Table 22 shows that the near surface heights at 850 mb are highest in December and lowest in May.
The pressure surfaces abovethe 700-mblevel show height minimumsin Marchand height maximums
in July or August. The average range of heights annualy is from 40 metersat 850 mb to 529 meters

at 200 mb.
Table 22. Average Heights of the Standard Pressure Surfaces
(Meters Above Sea Level)
Millibar Surfaces
850 700 500 400 300 200 150 100

Mont h

01 1508 3069 5659 7283 9260 11874 13691 16217
02 1496 3059 5645 7263 9235 11842 13665 16200
03 1479 3049 5638 7258 9230 11836 13655 16196
04 1477 3065 5673 7305 9295 11912 13714 16244
05 1472 3085 5728 7382 9396 12038 13842 16367
06 1480 3124 5813 7494 9540 12216 14015 16520
07 1503 3167 5882 7580 9653 12365 14135 16631
08 1507 3169 5879 7575 9647 12358 14127 16630
09 1498 3138 5824 7507 9559 12256 14057 16546
10 1504 3114 5767 7429 9453 12113 13918 16402
11 1506 3084 5702 7344 9348 11988 13791 16284
12 1512 3075 5672 7301 9288 11911 13718 16228
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VI. CLOUDS

A. Average Conditions

Sky cover duetocloudsvarieswiththeseasonsonthe NTS. Clear conditionsare more prevalent than
those with any clouds. Clear skies range from approximately 36 percent of the time in February to
65 percent in September. Overcast sky conditionsrange from 6 percent in summer to 25 percent of
the time in winter. Table 23 summarizes the cloud conditions prevalent at UCC.

Table 23. Cloud Cover for UCC (1963 to 05/1978)

Sky Cover in Percent

Cl ear Days 0.1-0.5 0.6-0.9 Overcast Days
January 41 20 16 23
February 36 21 18 25
Mar ch 37 22 20 22
Apri | 39 24 19 17
May 40 26 20 14
June 52 23 16 9
July 53 25 16 6
August 52 29 14 5
Sept enber 65 19 11 6
Oct ober 56 20 15 10
Novenber 40 21 18 20
Decenber 42 22 16 20

Additional cloud cover datafor UCC indicates that the total sky cover reported isgenerally higher
in the afternoon and the lowest late at night. This pattern fits well with the weather and types of
cloudsthat are prevaent during summer - typica afternoon cumulusand thunderstorms. The greater
daytime cloud cover in the winter can also be partially explained by the presence of afternoon
cumulus, but some of the lack at night is due to the difficulty in detecting thin cirrus clouds in the
dark.

B. Cloud Celilings

Cloud ceilings, defined as having 0.6 tenths coverage or more, are generally high on the NTS. At
UCC cellingslessthan 1000 feet only occur 7 percent of the timeinwinter and 1 percent of the time
in summer. Even cloud ceilings below 20000 feet above ground level only occur 21 percent of the
time in February and 8 percent of the time in September. Most ceilings are from cirrus type clouds
and are above 20000 feet. Table 24 summarizes the cloud ceiling conditions for UCC.

This table clearly depicts that cloud ceilings below 10000 feet are not common, even in winter.
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Generdly about 80 percent of the ceilings reported & UCC weregreater or equal to 20000 feet. This
meansthat 4 out of 5 ceiling conditions are probably due to cirrus clouds. Thusthe genera ceiling
conditions would have littleimpact in terms of flying restrictions or for daylight visibility.

C. Cloud Types

The typesof cloudsthat have been observed at UCC have mostly been of two main types, cirrusand
cumulus. Stratustype cloudsarerareontheNT S, and nimbuscloudsare aso unusua. The following
table (25) gives the relative frequency of the types of clouds reported at UCC.

Table 25 shows that either cirrustype clouds are present when clouds are reported or cumulus type
clouds are present. Stratustype cloudsor fog are rare and only occur during the cool season months.
Cirrusis more prevalent in winter and soring. Cumulus clouds are more prevalent inlate winter and
summer, and are least prevdent in the fall.

Table 24. Relative Frequency of Ceilings at UCC (1963 to 05/1978)
(values in percent)

Ceiling (Feet above ground |evel)

LT LT LT LT LT LT LT LT GE
1000 2000 3000 4000 5000 10000 15000 20000 20000
Mont h
January 7 8 9 10 11 13 15 17 83
February 7 8 9 10 12 16 19 21 79
Mar ch 4 5 6 7 8 13 16 19 81
April 4 4 5 6 7 12 15 17 83
May 2 2 2 3 4 9 12 14 86
June 1 1 1 1 1 7 10 11 89
July 1 1 1 1 1 6 10 12 88
August 1 1 1 1 1 6 9 11 89
Septenber 1 1 1 1 2 5 7 8 92
Oct ober 2 2 2 3 3 7 9 11 89
Novemnber 4 4 5 6 7 10 13 15 85
Decemnber 6 7 7 9 10 12 15 17 83
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Tabl e 25. Rel ative Frequency of C oud Types
(Percent frequency of occurrence)

Grrus Cumul us Stratus Ni mbostrat us Fog
Mont h
January 37 32 1 1 0
February 36 40 0 1 0
Mar ch 39 47 0 1 0
Apri | 34 41 0 0 0
May 33 44 0 0 0
June 28 35 0 0 0
July 23 39 0 0 0
August 19 38 0 0 0
Sept enber 16 26 0 0 0
Oct ober 25 26 0 0 0
Novenber 36 36 0 1 0
Decenber 34 37 1 1 0
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VII.SOLAR RADIATION
A. Average Monthly Values

1. Down-welling Global Solar

Table 26 liststhe hourly average Down-welling Global Solar radiation by hour and month for Desert
Rock. Down-welling Globd Solar radiation is the amount of solar radiation reaching aflat surface
on the ground. The values have been normalized to Watt-hours.

Table 26 shows that the average Down-welling Global Solar radiation varies by a factor of almost
threefrom efficdency rangefrom 50% in December to about 97% in June for aflat surface, or about
two times as effective in June as in December.

Tabl e 26. Desert Rock Sol ar Radi ati on, Downwelling d obal Sol ar,
Start Year = 1998, Stop Year = 2003, (Wn2), (Hourly Avgs)

Mont hs

Hour Jan Feb Mar Apr May Jun Jul Aug Sep COct Nov Dec
(PDT)

0000 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0
0400 0 0 0 0 0 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 0
0600 0 0 0 12 38 49 34 12 3 0 0 0
0700 0 2 29 97 192 222 174 113 61 26 5 0
0800 19 46 158 291 404 428 374 307 243 154 65 24

0900 124 191 360 490 604 625 575 515 446 347 220 138
1000 275 353 546 684 782 806 738 699 632 515 375 287
1100 404 490 695 821 907 935 871 843 767 638 484 403
1200 483 574 772 916 973 1010 946 910 847 690 540 460
1300 498 597 782 914 991 1030 970 929 846 684 537 464
1400 453 558 743 850 934 973 924 881 798 623 464 413
1500 360 468 637 734 832 866 826 765 683 489 353 312
1600 231 322 479 564 658 714 685 610 509 335 204 176

1700 87 167 287 369 459 522 505 423 306 154 60 45
1800 11 39 102 172 252 316 306 233 109 33 4 0
1900 0 0 13 36 72 122 117 62 19 0 0 0
2000 0 0 0 0 6 16 16 5 0 0 0 0
2100 0 0 0 0 0 0 0 0 0 0 0 0
2200 0 0 0 0 0 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 0 0 0

Totals 2946 3807 5603 6949 8103 8632 8059 7306 6269 4687 3310 2722
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The peak hourly values range from 464 watts/m? in December to 1030 watts/n in June, which ties
in closely with the effect of the elevation angle of the Sun near solar noon for both months.

In summary, the Desert Rock location receives alarge percentage of the possible solar radiation
during atypical year due to many days with no clouds or with only high thin clouds.

2. Direct Solar

Direct Solar radiation is measured by atracking device that follows the Sun during the day. This
devicereceives only theamount of radiant energy comingfromthe Sun by utilizing an gperture. Table
27 showsthe hourly averagevalues of wattsper square meter (W/n?) for eachmonth during the year.

Thistableshowsdistinct differencesfrom Table 26. The vauesincreasevery rapidly after sunriseand
plateau by midday. Thisfact istrue for both December and June. The differences between December
and June are effected by the number of hours of daylight more than the elevation angle of the Sun.
The peak values range from near 750 watts/n? in December to slightly over 900 watts/m? in June.
The main factor in this difference appears to be more cloudiness in December than June. July and
August typically have more cloudy days with thunderstorms than either June or September, which
probably explains the lower values a midday for those months. Additionally summertime has
increased hazy conditions, which would help to decrease the Direct Solar values.

3. Global UVB Radiation

The Globa UVB solar radiation is measured on aflat surfacetoincludethetotal sky. Thisdangerous
radiation fromthe Sunis highly influenced by the elevation angle of the Sun, which changes the mean
length of the paththat the radiation travelsto reach the surface of the earth. UV B radiation ismostly
absorbed by the ozone layer of the stratosphere before reaching the surface.

Table 28 shows the hourly average vaues of UVB by month. Table 28 shows that the peak values
of UV B rangefromabout 50 milli-watts/m?inDecember to about 255 milli-Watts/m? inJune, or about
afactor of five.

A companion Table 29 shows Table 28 vaues converted into an index that is used for protective
actions to exposure from UVB. This table shows that little danger existsfor individuas during the
winter months with peak indices from 2 to 3. From March through October the peak values can be
5 or greater during the day with June vaduesreaching 10+. These higher vaues can produce sunburn
for individuas exposed outdoor s during the middle of the day. The values from May through August
can be 9+ during the middle of the day which can cause sunburn in a matter of minutes to exposed
skin.
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Table27. Desert Rock Sol ar Radiation, Drect Solar (WnR)

Start Year 1998
Stop Year = 2003
(Hourly Avgs)

Mont hs

Hour Jan Feb Mar Apr May Jun Jul Aug Sep COct Nov Dec
(PDT)

0000 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 2
0400 0 0 0 0 0 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 2
0600 0 0 0 13 202 282 195 35 0 0 0 2
0700 0 0 127 347 548 624 525 402 314 158 15 2

0800 130 217 487 594 715 774 687 622 639 521 358 169
0900 440 484 668 698 783 847 777 744 772 703 601 503
1000 614 592 749 760 830 893 800 799 847 792 704 655
1100 691 667 792 791 844 909 829 847 884 832 765 727
1200 732 709 797 828 847 902 842 850 911 815 783 744
1300 707 712 792 804 855 905 854 855 903 807 788 726
1400 687 694 793 773 834 884 854 834 879 788 734 698
1500 652 692 756 751 812 855 828 800 866 741 690 662
1600 596 630 691 715 778 826 780 764 807 671 593 558
1700 419 494 590 630 701 766 741 709 708 525 365 316

1800 132 256 391 495 589 675 665 589 481 287 17 0
1900 0 0 126 217 333 474 475 320 188 0 0 0
2000 0 0 0 0 77 172 177 59 0 0 0 0
2100 0 0 0 0 0 0 0 0 0 0 0 0
2200 0 0 0 0 0 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 0 0 0

Totals 5798 6147 7758 8416 9747 10788 10028 9229 9201 7641 6413 5766
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Table 28.
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Table 29. UWVB | ndex’

Mont hs

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Cct Nov Dec
(PDT)

0000 0 0 0 0 0 0 0 0 0 0 0 0
0100 0 0 0 0 0 0 0 0 0 0 0 0
0200 0 0 0 0 0 0 0 0 0 0 0 0
0300 0 0 0 0 0 0 0 0 0 0 0 0
0400 0 0 0 0 0 0 0 0 0 0 0 0
0500 0 0 0 0 0 0 0 0 0 0 0 0
0600 0 0 0 0 0 0 0 0 0 0 0 0
0700 0 0 0 0 0 1 0 0 0 0 0 0
0800 0 0 0 1 1 2 1 1 1 0 0 0
0900 0 0 1 2 3 4 3 3 2 1 1 0
1000 1 1 2 4 5 6 6 5 4 3 1 1
1100 1 2 4 6 7 8 8 7 6 4 2 1
1200 2 3 5 7 9 10 9 9 7 5 3 2
1300 2 3 5 7 9 10 10 9 7 5 3 2
1400 2 3 5 6 8 9 9 8 6 4 2 2
1500 1 2 4 5 6 7 7 6 5 2 1 1
1600 1 1 2 3 4 5 5 4 3 1 1 0
1700 0 0 1 1 2 2 3 2 1 0 0 0
1800 0 0 0 0 1 1 1 1 0 0 0 0
1900 0 0 0 0 0 0 0 0 0 0 0 0
2000 0 0 0 0 0 0 0 0 0 0 0 0
2100 0 0 0 0 0 0 0 0 0 0 0 0
2200 0 0 0 0 0 0 0 0 0 0 0 0
2300 0 0 0 0 0 0 0 0 0 0 0 0

"Thesunlight (UV) at the NTS is very intense during the summer months (see Coll&t and Randerson, 2002).
Average hourly solar UV data coll ected daily at the Desert Rock Meteorological Observatory (DRA) havebeen
converted to MED/hr. Thedatareveal that for June through August the UV flux can be between 3.0 and 5.5
MED/hr between 10 am. and 2 p.m. PDT. During this4-hr period, unprotected fair skin would begin
toreddenin approximately 10-20 min. Hourly plots of UV datafrom DRA can beviewed by accessing
the Air Resources Laboratory (ARL) website at www.srrb.noaa.gov/surf/pick.html, entering the date,
checking the " UVB Radiation" block, and " Plot Data". The UVB data in units of mW/m2 can be
converted to MED/hr by multiplying by 0.018.

B. Plotsof Daily Values

Figures 16 through 19 are plots of solar radiant fluxesfor individual clear days at Desert Rock. Plots
of daily values near the two solstices and equinoxes are chosen to show how the solar values change
during the year.

The first graph (Figure 16) showsdaily vauesfor down-welling global solar, up-welling global solar,
direct solar, and down-welling diffuse solar radiation for December 27, 2003. Figure 16 showsthe
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large difference between the Direct Solar and the Down-welling Global Solar radiation during the
daylight hours. The Direct Solar valuesare very high immediately after sunrise until near sunset. The
Down-welling Global Solar radiation rises more dowly and peaks at about ¥ of the value for the
Direct Solar. With the devation angle near 30 degreesin December, this would give an efficiency of
about 50%, which fitsin fairly well with the above noted differences. The other two measures, Up-
welling Global Solar, Down-welling Diffuse Solar, have relatively small values compared to the first
two measures. The Up-welling Global Solar values exceed the Down-welling Diffuse Solar by about
twice.
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Figure 16. DRA Solar Radiation for December 27, 2003; a nearly cloud-free day.

Figure 17, for March 20, 2004, shows similar curves as the previous Fig. 16; but the down-welling
globd solar has increased dramatically from the previous graph compared to the direct solar. The
direct solar hassimilar peak valuesto those depicted inFig. 15, but hasmore hoursof highvaues. The
down-welling global solar valuesrise more rapidly that in the previous graph and pesk at about 10%
less than the direct solar. The up-welling globad solar and down-welling diffuse solar are more
pronounced than in the previous graph, but have about the same ratios as before with the reflective
(up-welling) being about double the diffuse.

The next figure (18) isfor June 20, 2004. Figure 18 shows similar curvesto the previousfigures, but
now the down-welling globa solar exceedsthedirect solar near the middle of the day. Also the peak
values of the direct solar are lower than in December and March. This effect is probably due to
summer-time haze. The cool months generally have unrestricted visibilities.
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Figure17. DRA Solar Radiation for March 20, 2004; a nearly cloud-free day.

Figure 19, for September 22, 2004. is very similar to Figure 17, which is expected since they both are
near the equinoxes. Again the direct solar values rise abruptly after sunrise to relatively high values
and they continueto near sunset. The down-welling globd solar values show amore gradual rise and
fdl. They get to within 10% of the direct solar by midday. The up-welling global solar isslightly more
than double the down-welling diffuse solar. Figures 16 through 19 demonstrate the intense sunshine
that prevallsin the desert southwest during alarge part of the year.
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Figure 18. DRA Solar Radiation for June 20, 2004, a nearly cloud-free day.
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Figure19. DRA Solar Radiation for September 22, 2004, anear ly cloud-freeday.
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VIIl. ATMOSPHERIC BOUNDARY-LAYER STABILITY
A. Introduction

Determination of the stability of the atmosphere near the ground is a key input requirement for
amospheric digpersion models. Such models are used to estimate the impacts of hazardous materias
that might be accidentdly released into the amosphere. The disperson models commonly used for
this purpose are Gausdan plume modes that require the specification of atmospheric sability
categoriesto account for effects of atmospheric turbulence on the disperson process. The mountain-
valley topography onthe NT Smakesit impossible to calculate asingle set of valuesthat characterizes
amospheric turbulent mixing on the NTS. Consequently, the stability categories for the NTS are
calculated from the average hourly wind speeds for each MEDA station, the solar angle, and the
hourly cloud-cover observations reported a the Desert Rock Meteorological Observatory (DRA).
This procedure follows regulatory guidance provided by the U.S. Environmental Protection Agency
(2000) and the American Nuclear Society (2000).

Stability categoriesor Pasquill-Gifford (PG) stability classesare commonly used toestimatethe effects
of atmospheric dispersion. The stability category concept makes use of the letters“A” through “F’
to definedifferent turbulenceregimes. Category “A” specifiesfreeconvectioningatistically unstable
air, “D” represents neutral stahility, and “F” is very stable (dispersion suppressed) with little turbulent
mixing. In Yuccaand Frenchman Hats, in winter, F-gability tends to persist from 4 p.m. PST until
8 am. PST the next morning with an abrupt transition to C- or B-stability near 9 am. PST, followed
by C- or B-stahility during the afternoon. In summer, E- or F-stabilities occur between 7 p.m. PST
and 6 am. the next morning with a rapid change to B-stability at 7 am. PST and generally C- or B-
stabilities and some D-stahility in late afternoon.

B. Average Values by Month

Average vdues of Pasquill-Gifford Stability (A - F) are presented for DRA for the period 1978
through 2004. The technique employed for computing the atmospheric stabilities is based on the
procedure outlined by Turner (1969). The stability category isestimated by utilizing standard surface
observations, thetimeof year, andtime of day, along with thewind speed. DRA wesather observations
were utilized to cal culate the atmospheric stability for the years 1978 through 2004.

Table 30 depicts the average stability by hour and day of the month for January. The average values
are well ddineated between day and night with the night-time and early morning being “E”, and the
midday being mostly “C” and some”’D”. The“E” valuesindicate stable conditions whichistypica for
night-time. The “C’ values indicate a conditionally unstable atmosphere, while the “D” category is
neutrd stability.

Table 31 depictsthe average stability conditionsfor April for DRA. These values are not far different

fromthose depicted in Table 30. Thistable shows that the night-timeis mostly “E” with the day-time
mostly “C” and more “D” late inthe day. The“C” and “D” are extended somewhat due to longer
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daylight during April. The*“D” category is usually present when the wind speedis stronger - increasing

wind speed eventually points all gabilities towards“D”.

Table32isDRA for duly. During the middleof summer amospheric conditionsbecomemoreunstable
during the day-time, and the number of hours are extended. Again the night-time and early morning
64

exhibits mostly “E” stabilitieswith the day-time showing mostly “C” with some*“B” until about noon.

The afternoon transitions towards “D” late in the day and early evening.



Table 33 isfor October for DRA. Thisfall month shows many more hourswith stable conditions (E).
The“C” and “D” stahilitiesare confined moreto the middle of the day and early evening. These results

are mostly due to the shorter days in October.
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C. Frequency Distribution by Month

Tables 36 - 38 depict the percent frequency of occurrence of each stability category (A - F) at DRA
for four selected months(Jan, Apr, Jul, and Oct). These monthswere chosen asrepresentative of the
four seasons.

Table 36 is for January. This table clearly shows that the night-time and early morning hours are
generdly stable about 2/3 of the time with about 1/3 neutral conditions. The late morning through
early afternoon times show stabilities ranging from neutral to unstable.

Table 36: Stability Frequency Tabl e

Desert Rock

Year s = 1978- 2004

Mont h = 01

Stability Category (percent)
A B C D E F Tot al Avg Mode

Hour
00 32 31 36 752 E F
01 34 29 37 750 E F
02 34 33 33 752 E D
03 35 31 34 778 E D
04 33 33 33 787 E D
05 34 35 31 775 E E
06 36 32 32 767 E D
07 35 36 28 775 E E
08 37 36 27 763 E D
09 15 21 37 17 10 770 D D
10 26 34 40 769 C D
11 19 41 40 770 C C
12 16 43 41 763 C C
13 12 47 41 775 C C
14 9 43 48 776 C D
15 6 46 48 789 C D
16 1 10 57 26 5 784 D D
17 50 35 16 787 E D
18 44 35 21 753 E D
19 42 32 26 759 E D
20 40 32 27 757 E D
21 37 33 30 752 E D
22 34 29 37 760 E F
23 32 34 35 742 E F
Al'l 4 800 2205 7235 4354 3807 18405
Pcnt 4 12 39 24 21
Al (# missing) 169 18574
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Table 37 shows the percent frequency of occurrence for the month of April. This pring month
exhibits an increase in ungtable conditions during the day-time with some “A” category showing up,
which January did not have. The night-time hoursare similar with aout 2/3 of the conditions being
gable and about 1/3 being neutrd (D). The day-time hoursalso show that the categories are mostly
ungtable or conditionally unstable in the middle of the day. Predominately neutral conditions occur
late in the day and into the early evening.

Table 37: Stability Frequency Table

Desert Rock

Year s = 1978- 2004

Mont h = 04

Stability Category (percent)
A B C D E F Tot al Avg Mode

Hour
00 35 28 38 744 E F
01 35 31 35 742 E F
02 34 27 38 738 E F
03 35 28 37 762 E F
04 33 31 36 746 E F
05 35 30 35 764 E F
06 36 30 34 764 E D
07 22 22 38 8 10 765 D D
08 25 31 44 765 C D
09 9 30 24 37 754 C D
10 5 29 25 40 753 C D
11 8 26 34 31 753 C C
12 8 22 42 28 753 C C
13 7 23 38 32 751 C C
14 1 20 22 56 748 C D
15 2 21 22 56 755 C D
16 3 29 67 743 D D
17 4 32 64 770 D D
18 64 27 9 743 D D
19 49 30 21 740 E D
20 41 30 29 744 E D
21 40 30 30 742 E D
22 37 30 32 729 E D
23 36 28 36 740 E F
Al'l 307 1698 2435 7526 2895 3147 18008
Pcnt 2 9 14 42 16 17
Al (# missing) 126 18134
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Table 38 is for July and shows asimilar pattern asthat depicted for April with a further increase in
unstable conditions for the day-time hours. The middle of the day experiences predominately “C”
stabilitieswithsome“A”, “B”, and “D”. The “D” category occurs late in the day and early evening.
The night-time hours exhibit even more stable conditions with about 3/4 being “E” or “F’. The
summer-timewindstend to be less than those experienced in the spring-time, which helpsexplainthe
lower percentage of “D”, egpecially at night.

Table 38: Stability Frequency Tabl e

Desert Rock
Year s = 1978- 2004
Mont h = 07
Stability Category (percent)
A B C D E F Tot al Avg Mbde
Hour
00 24 35 41 808 E F
01 23 33 44 803 E F
02 20 35 45 797 E F
03 19 36 44 803 E F
04 17 36 47 815 E F
05 17 35 48 799 E F
06 15 28 57 804 E F
07 47 34 19 797 C B
08 33 42 25 802 C C
09 10 45 18 27 782 C B
10 6 38 20 36 798 C B
11 11 22 57 10 805 C C
12 8 21 60 11 799 C C
13 7 17 64 12 810 C C
14 7 15 65 12 805 C C
15 1 20 17 62 795 C D
16 1 16 18 64 816 C D
17 2 22 76 815 D D
18 2 25 73 806 D D
19 60 31 9 816 D D
20 38 38 24 810 E D
21 31 33 37 802 E F
22 28 34 39 805 E F
23 26 33 41 803 E F
Al'l 411 2220 3560 5998 3292 3814 19295
Pcnt 2 12 18 31 17 20
Al (# missing) 216 19511
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Table 39 shows the DRA stahilities for the month of October. This month continues the day-
time/night-time split of the sability categorieswith only the“D” category being present at all hours.
The midday has unstable conditions with the“B” category predominating, and afew “A” category
alsoshowing. The“C” and “D” caegoriesareabout evenly split duringthe daylight hours. The night-
timeissimilar to that shown for July with about 3/4 of thetime being stable (E & F), andthered of
the time being neutral (D).

Table 39: Stability Frequency Table

Desert Rock
Year s = 1978- 2004
Mont h = 10
Stability Category (percent)
A B C D E F Tot al Avg Mode
Hour
00 21 27 52 794 E F
01 22 29 48 790 E F
02 25 26 50 801 E F
03 26 27 48 802 E F
04 25 25 50 819 E F
05 26 26 49 804 E F
06 26 29 46 806 E F
07 26 25 49 794 E F
08 24 16 35 10 16 793 D D
09 31 32 37 791 C D
10 6 33 31 29 798 C B
11 7 42 22 28 787 C B
12 4 39 24 32 789 C B
13 4 40 25 32 786 C B
14 3 26 31 39 804 C D
15 6 47 48 807 C D
16 5 43 47 3 1 823 D D
17 45 39 16 809 E D
18 28 40 32 805 E E
19 26 38 36 809 E E
20 22 37 41 808 E F
21 22 31 46 802 E F
22 21 31 48 807 E F
23 23 27 50 796 E F
Al'l 194 1964 2168 5693 3769 5436 19224
Pcnt 1 10 11 30 20 28
Al (# missing) 287 19511
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D. Frequency Distributions by Month and Time of Day

Adequatedatawere availableto graph thediurnal evolution of the PG stability categoriesasafunction
of time of day and season. Figure 20 shows the percent frequency of occurrence of stability category
(A - F) for the month of January at DRA. Every 3 hoursare chosen to delineate the progression from
night to day to night.
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Figure 20: DRA PG Stability Category as a Function of Local Timein January.

Figure 20 shows that during the winter, the “D” category is quite prevdent a dl hourswith only a
dightly higher percentage of the “F’ category late at night. The “C” and “D” categories are nearly
equa from the middle of the day into the afternoon.

Figure 21 depictsthe percent frequenciesof occurrence of PG stability category for the month of April.
Thismonth, which typifies spring conditions, exhibitsalarger dominance of the“D” category thanthat
for January (Figure 20). The only time of day that the “D” category does not dominate is near noon,
whenthe®“C’ category percentage isgreater. Thelate afternoon and early evening show that the “D”
category is much more prevalent during those times.
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DRA Stability - Percent Frequency - Apr
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Figure 21: DRA PG Stability Category as a Function of Local Timein April.

Figure 22 is arepresentation of percent occurrence of PG stability for the month of July. This month
shows a large change from April with the night-time being predominately categories“E” and “F’. The
“D” category isonly predominating in the afternoon and early evening. Mid-morning shows the “B”
category being the greatest, and by noonthe “C” category isthe greatest. Figures 21 and 22 clearly
show that thebigges changein the distribution of PG stahility categories (and their percentages) occurs
between spring and summer.

Fall PG stability categories are portrayed in, Figure 23, for October, for DRA. for the frequency of
occurrence of PG stabilities This month shows disinct changes from the those exhibited during July.
The October digributions of stability categoriesshow the“D” category more prevalent with the highest
valuesin the late morning and afternoon. The night-time exhibits strongly stable conditions from the
late evening throughout the night, with the “F’ category clearly dominating. The middle of the day
shows unstable conditions with the “B” category being the largest.
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Figures 20 through 23 help demonstrate that there are digtinct seasonal variationsof the predominating
stability categoriesduring the day. Spring stabilities are much different from summer stabilities One
of the contributing factors is tha the average wind speeds are greater in the spring-time than in the
summer-time. The higher speeds are a key factor in making the stabilities trend toward the “D”
category. Thewinter-timeaso hasgeneraly windier conditionsthan the summer-time, which also gives
more “D” stability categories. The most striking effect for the October stabilitiesisthe predominance
of the “F” category from late evening until morning. October is one of the months with relatively light
winds overall, which would help explain the night-time very stable conditions.
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Figure 22: DRA PG Stability Category as a Function of Local Timein July.
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Figure23: DRA PG Stability Category as a Function of Local Timein October.
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XI.MIXING HEIGHTS

Table40 liststhe averagemixing heightsfor the Y uccaFlat Weather Station (UCC). Thetableindicates
that the mixing heightsare minimal inthe early morning (4 AM PST, when the radiosonde observation
was taken), and probably was influenced mostly by the wind speed at the time of the observation. In
contrast, the afternoon mixing heights (4PM PST) are highly seasondly dependent. The afternoon
valuesvary fromabout 1000 metersin the winter to morethan 3500 metersin the summer. Along with
the much greater values in the warm season, the variation isalso greater as indicated by the sandard
deviations. For example, the spring months, April and May, show thegreatest ranges of mixing heights.
Several factors probably contribute to the greater variations in the spring, including more frequent
frontal passages, and air mass changes, etc.

The mid-summer afternoon average mixing heightsare nearly 3700 meters, which shows that the high
desert has extremely deep thermdly driven turbulence. Flying smal aircraft in the afternoon in the
desert can be unpleasant due to the deep turbulence.

Tabl e 40: Yucca Flat M xing Heights 1973 - 1977

Hei ghts in Meters

Mor ni ng Aft ernoon
Aver age Std Dev Aver age Std Dev

nmont h

01 186. 305. 985. 544.
02 225. 394. 1574. 694.
03 332. 474. 2078. 928.
04 273. 474. 2859. 1008.
05 195. 405. 3286. 1143.
06 148. 341. 3588. 839.
07 144. 270. 3689. 902.
08 108. 239. 3361. 853.
09 98. 192. 3000. 957.
10 124. 275. 2148. 786.
11 149. 363. 1295. 478.
12 107. 203. 1016. 501.
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COMPLETELY COVERED WITH CLOUDS. CLEAR, PARTLY CLOUDY AND CLOUDY ARE DEFINED AS
AVERAGE DAYTIME CLOUDINESS OF 0-3, 4-7 AND &-10 TENTHS, RESPECTIVELY
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* ONE OR MORE OCCURREMNCES DURING THE PERIOD OF RECORD BUT AVERAGE LESS THAN 0.5 DAY, (a} SKY COVER IS EXPRESSED IN THE RANGE FROM 0 FOR NO CLOUDS TO 10 WHEN THE SKY 15

# MOST RECENT OF MULTIPLE OCCURRENCES.
1 DATA PERIOD FROM JANUARY 1262 TO DECEMBER 18971
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COMPLETELY COVERED WITH CLOUDS, CLEAR, PARTLY CLOUDY AND CLOUDY ARE DEFINED AS
AVERAGE DAYTIME CLOUDINESS OF 0-3, 4-7 AND 8-10 TENTHS, RESPECTIVELY



B. NTS Weather Extremes

OBSERVED NTSWEATHER EXTREMES (1957 - 2005)

Temperature
NTS Maximum: 115°F Areasb, 25, 22 July 98, 02
NTS Minimum: -14°F Area 6 (UCC) Dec. 1967
-20°F Area 19 (Pahute Mesa) Jan. 1970

Extreme Ranges Extreme Ranges
Frenchman Flat: 115°F; -8°F Jackass Flats: 115°F; 2°F
Yucca Flat: 112°F; -14°F Mercury: 113°F; 11°F
Desert Rock: 115°F; 6°F Rainier M esa: A°F; -11°F
Max T>100°F. 52 days (Areab) Min T< 32°F: 22 days (MER)
Max T> 90°F: 117 days (Area5) Min T< 32°F: 155 days (UCC)

Max T< 32°F: 24 days (Rainier Mesa)

Precipitation
Maximum Daily Rainfall: 3.63inches Mercury 08/18/1983
M aximum 24hour Rainfall: 3.67 inches Mid Valley  10/19-20/2004
Maximum Annual Rainfall: 26.87 inches Rainier Mesa 1978
Maximum Daily Snowfall: 10inches UCC 1974; 6inches DRA, 1987
Maximum Monthly Snowfall: 29.1inch UCC, 1974
Total Number of Hail Days (UCC): 24 events (1957- June 1978)
Total Number of Hail Days (DRA): 3 events (June 1978-2002)

Maximum Number TRW Days (UCC): 20 days, 1967, (1963-June 1978)
Maximum Number TRW Days (DRA): 23 days, 1984, (June 1978-2002)

Total Number 1ce/Snow Pellets Days (DRA): 11 days (June 1978-2002)
Total Number | ce/Snow Pellets Days (UCC): 36 days (1957- June 1978)

Freezing Rain was observed once at DRA; in Feb. 1982
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Wind Speed

Maximum Wind Gust: 94 mph gust February 14, 1984

Maximum 5-min Aver age: 64 mph February 14, 1984

Dustgorm/Sandstorm Days. DRA: 0O UCC: 1 (Feb/64)
Fog

Desert Rock (DRA, 1970 through 2002):

Fogisrareat theNTS; however, in January 1995, 12 fog days wer e observed at DRA.

In January 1993, therewere eight fog daysat DRA. Theaveragenumber of fog daysat DRA,
for 1978 through 2002 isfivedays/yr. During the 25-yr record, there have been only threefog
daysthat reduced visbility to /4 mileor lessat DRA.

Fog between April 1 through October 31l isvery rareat DRA; having been reported on only
10 daysin 25 yrs.

Yucca Flat (UCC), 1957-1978)

Six fog days, Feb. 1969
Six fog days, Jan. 1974

No fog eventshave reduced vighbility to /4 mileor lessat UCC.

Average number of fog daysat UCC for 1957 to June 1978is3to 4
days/yr.

Fogisrare between May 1 through September 30 having been reported on only 4 daysin 16
yrsof continuous observations.
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Cloud-to-Ground (CG) Lightning (within boundary of NTS)

Maximum: 2532 total flashesin 1999 warm season
Minimum: 409 total flashesin 1995 warm season

Maximum Pogtive: 58 in 1998

Minimum CG flashes occur between 0800 and 0900 PDT

Maximum CG activity tendsto occur between 1300 and 1600 PDT

Most active CG Areasare 12, 19 20, and 22.

Average separ ation distance between each CG flashesis 3.4 mi

Peak CG flash current detected has been -167,000 amps

Based on eight warm seasons, the mean annual (warm season) cloud-to-ground flash

dendty for the NTS is 0.35 fl/sg. km. For safety analyses - recommend that the flash
dengty berounded up to 0.40 fl/sg. km to account for limitson detectability.
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C. NTS Temperatures

C.1 Tables of Extremes for Desert Rock

The following tables show the extreme daily temperatures for Desert Rock
(DRA) for the period May 1978 through December 2005. Datafrom 1978
through 2002 are during the period when surface obser vations wer e based
on data from a Hygro-Thermometer (HO-83). On September 22, 2003 the
Radiosonde Surface Observing I nstrumentation System (RSOI S) becamethe
official system for measuring ambient and dew point temper ature, aswell as
wind direction and speed. On December 17, 2003 the Vaisala Surface
Observation System (MEDA) became the official ambient and dew point
temperature and wind direction and speed measurement equipment.

Temperatures marked in red are the extreme temper atures for the month.
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71
67
66
70
74
69
70
70
69
70
69
68
68
67
67
68
71
73
72
71
70
70
66
71
70
70
69
70
69
77
79

Desert Rock Temperature Extremes 1978-2005

YR
1981
1981
2001
2001
2003
1984
2002
2002
1990
1986
1990
1996
2002
1983
1996
2003
2003
1994
1994
1994
1994
1994
2005
2003
2003
2003
2003
2003
2003
2003
2003

LOMN
19
20
17
21
24
22
18
16
22
24
25
26
22
17
26
22
18
20
19
21
21
23
17
21
25
25
19
21
13
18
19

MONTH = JANUARY

YR
1991
1979
1982
1993
2000
1982
1982
1989
1989
1989
1994
1989
1997
1997
1987
1987
1987
1988
1988
1988
1988
1982
1996
1996
1991
1981
1979
1979
1979
1979
1985

84

LO MAX
37
39
38
36
39
36
39
43
43
41
43
43
39
36
33
32
38
37
35
42
42
43
46
44
40
42
44
32
35
34
34

YR
1979
1979
1993
1993
1988
1993
1982
1989
1987
1998
1989
1985
1997
1997
1997
1987
1990
1988
1988
1988
1982
1982
1996
1979
1979
1979
1979
1979
1979
1979
1979

H

M N
45
49
45
48
43
42
48
43
48
49
44
47
46
47
44
49
46
48
46
44
47
41
44
48
49
46
54
47
45
47
47

YR
1997
1997
1997
1984
1986
2003
2003
2003
2005
2005
1996
1980
1990
1994
1994
2000
2000
2000
2005
2005
2000
1994
1981
1999
2000
2005
2002
1987
1992
1986
2003
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78
76
72
75
73
73
74
75
75
70
73
71
73
74
74
73
76
77
78
79
76
76
76
78
81
83
80
80
69

YR

2003
1995
2001
1995
1995
1995
1996
1996
1996
1996
1996
2002
1991
1996
1996
1997
1981
1981
1981
1995
1982
2002
2002
1989
1986
1986
1986
1986
1992

Desert Rock Temperature Extremes 1978-2005

LOMN

14
22
19
15
14
11
14
25
23
23
24
26
26
25
15
19
29
29
28
32
28
28
27
26
28
24
24
28
29

MONTH = FEBRUARY

YR

1985
1979
1979
1979
1985
1989
1989
1985
2003
1986
1999
1989
1989
1990
1990
1990
1984
1988
1990
1979
1994
1997
1996
1996
1996
1996
1996
1984
1996

85

LO MAX

35
37
37
41
31
30
34
32
45
42
45
45
47
35
40
50
42
45
46
50
47
47
47
44
35
37
42
40
52

YR

1985
1985
1985
1994
1989
1989
1989
1989
1989
1982
1986
2001
2001
1990
1990
1992
1998
1990
1998
1998
2005
2004
2004
1987
1987
1996
1996
1993
1996

H

M N

45
48
47
47
48
47
48
45
46
45
51
47
46
50
49
56
52
52
51
50
49
45
48
51
51
52
58
51
44

YR

1995
1995
1995
1984
1996
1991
1990
2000
1987
2000
1996
1996
2003
1991
1980
1991
2002
1980
1995
1996
2002
1982
1995
1986
1989
1989
1986
1986
1980
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80
76
77
79
78
78
75
79
80
83
82
79
80
81
83
77
80
83
85
86
87
86
83
82
80
83
84
84
82
84
84

YR

1986
1999
1994
1986
1986
1986
1979
1989
2005
1997
1997
1997
2003
1994
1994
1994
1996
1997
1997
2004
2004
2004
1990
1990
1990
1988
1986
1986
2002
2004
2002

Desert Rock Temperature Extremes 1978-2005

LOMN

28
29
24
23
26
28
29
30
31
33
26
29
23
28
31
26
28
31
32
27
32
32
26
23
30
33
33
30
26
30
30

MONTH =
YR

1997
1979
2002
2002
1985
1984
2000
1999
2002
2000
1988
1990
1990
1990
2002
1991
2002
1979
1987
1987
1987
1987
1995
1995
1995
1983
1991
1991
1985
1998
1999

MARCH

86

LO MAX

48
50
48
51
51
48
46
50
53
51
50
48
50
53
47
48
46
46
48
46
45
55
50
51
53
53
43
48
48
55
54

YR

2004
2002
1989
2003
1981
2000
1992
2000
2000
2001
1990
1990
1990
2002
1991
1982
1982
1982
1987
1991
1991
1983
1995
1995
1991
1991
1991
1998
1998
1998
1999

H

M N

50
54
52
52
53
52
49
62
51
56
61
57
54
57
51
61
58
56
58
54
54
57
56
61
55
55
49
52
58
55
58

YR

1992
1990
1999
1986
1991
1994
1989
1989
1979
1982
1989
1989
1989
2003
1980
1997
1993
1994
1994
1990
2004
1994
2004
1993
1993
1988
2001
1986
1986
1994
2002
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87
89
86
86
86
92
93
93
91
91
86
88
92
92
87
90
90
92
92
93
90
86
87
90
91
96
92
91
92
95

Desert Rock Temperature Extremes 1978-2005

YR

2002
2002
2002
2002
1989
1989
1989
1989
1989
1989
2002
2002
2002
2002
1984
1984
1994
1989
1994
1994
1986
1986
1996
1996
1996
1996
2000
1992
1981
1981

LOMN

25
30
29
32
34
34
32
33
30
34
34
34
30
36
35
32
35
39
35
35
35
37
37
36
39
30
31
39
36
39

MONTH = APRIL

YR

1999
1982
1999
1999
1998
2003
1982
2001
1999
1999
1979
1991
1983
1983
1998
1998
1995
1979
1987
1984
1995
2001
1980
1980
1984
1984
1984
1984
1984
1999

87

LO MAX

51
47
52
54
55
55
51
55
53
56
55
48
58
54
51
52
63
51
58
58
57
56
55
53
53
56
57
64
48
58

YR

1998
1997
1983
1998
1983
1998
2001
2001
1999
1979
1991
1983
1998
1998
1988
1995
1995
1995
1981
1988
1988
2003
1980
1999
1984
1984
1984
1999
1999
1999

H

M N

58
52
55
54
57
60
53
63
60
65
64
60
64
57
60
58
62
61
61
66
73
60
62
60
67
60
62
61
62
61

YR

1986
2001
1994
2002
1989
1991
1989
1989
1989
2002
1989
1989
2002
1984
1989
1996
1989
2001
1989
1989
1989
1993
1994
1986
1996
1996
1996
1990
1981
1992
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95
92
92
93
95
96
96
96
95
94
100
102
99
97
95
95
95
95
94
96
98
101
102
101
101
98
105
109
105
103
100

Desert Rock Temperature Extremes 1978-2005

YR

1981
1996
2000
2000
1989
1989
1989
2001
2001
2001
1996
1996
1996
1997
1997
1997
2002
1997
1986
2001
2003
2000
2000
2001
2001
1986
2003
2003
2003
2002
2002

LOMN

41
37
41
40
42
33
37
43
38
40
39
40
43
37
44
46
44
47
44
46
46
45
40
38
43
41
44
47
48
40
46

MONTH =
YR

2002
1983
1983
1991
1993
1988
1986
1998
1979
1979
1983
1989
1998
1998
1998
1995
1995
1998
1994
1991
2002
2002
1980
1980
1980
1980
1998
1998
1980
1988
1988

MAY

88

LO MAX

54
65
63
67
63
56
63
58
64
61
54
60
57
64
68
67
69
67
68
67
68
74
67
60
66
68
70
64
65
68
62

YR

1983
1991
2003
1993
1995
1986
1995
1979
1991
1982
1989
1998
1998
1998
1989
2000
1994
1994
1981
1981
2002
1998
1980
1996
1980
1998
1981
1990
1988
1988
1991

H

M N

60
67
62
67
69
67
69
65
71
66
65
63
73
69
74
69
66
70
69
66
68
66
72
74
69
70
71
74
82
79
77

YR

1981
1981
1985
1989
2000
1987
2004
1997
1989
1997
1997
1996
1988
1997
1994
1996
1988
1997
1979
1986
2001
1990
1989
2000
1981
1992
2005
2000
2003
2003
1997
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102
104
105
106
106
105
105
104
104
104
104
105
105
106
110
103
106
108
109
104
106
105
105
107
107
109
109
110
111
111

YR

2001
2003
1996
1996
1996
2002
1996
2003
1996
1996
1994
1985
1985
2000
2000
2002
1985
1985
1985
1981
1981
1981
1994
1994
1994
1994
1994
1994
1994
1994

Desert Rock Temperature Extremes 1978-2005

LOMN

51
51
50
48
47
46
46
47
45
51
56
51
49
52
50
46
40
49
52
55
56
56
56
56
59
56
53
54
56
57

MONTH = JUNE
YR LO MAX
1988 69
1982 69
1999 68
1999 69
1999 67
1993 63
1995 62
1995 69
1995 71
2004 78
2004 76
1998 66
1998 70
1997 67
1992 76
1995 62
1995 72
1995 76
1979 84
1979 85
1993 84
1991 86
1998 86
1998 83
1991 83
2005 79
1996 77
1996 81
1978 73
1985 74

89

YR

1991
1999
1999
1999
1993
1993
1995
1995
2004
1998
1998
1998
1997
1997
1995
1995
1995
1979
1979
1995
1995
1998
1998
1991
1991
1996
1991
1991
1982
1982

H

M N

75
80
78
78
74
71
83
71
73
70
73
74
74
78
74
79
74
78
81
81
75
78
77
81
74
89
80
81
81
77

YR

2002
2001
2003
2003
1990
1981
2002
2002
1990
1981
1996
1994
1991
1994
1989
2000
1988
2000
1989
1996
1988
2001
2001
2001
1999
1994
1994
1993
1984
1994
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MAX

108
112
109
112
111
109
110
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115
111
109
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109
110
110
111
110
107
107
109
110
109
108
107
108
108
110
109
109

Desert Rock Temperature Extremes 1978-2005

YR

1999
2001
1985
1985
1985
1989
1989
2002
2002
2002
2003
2003
2002
2005
2005
2005
2005
2005
2005
2005
1996
2003
1996
1996
1996
1994
1994
1995
1995
2002
1996

LOMN

56
51
60
59
61
60
60
65
60
61
63
62
62
63
64
59
60
55
53
58
58
59
58
60
62
65
64
61
64
61
63

MONTH = JULY
YR LO MAX
1982 84
1982 89
1979 86
2000 90
1978 87
1979 88
1979 87
2001 83
1978 86
1983 90
2000 90
1978 86
1995 89
1992 93
1998 82
1993 89
1993 83
1987 80
1987 87
1987 76
1995 81
1987 70
1987 84
1987 81
1997 90
2001 83
1986 78
1986 82
1984 91
1986 89
1987 87

90

YR

1992
1980
1978
2000
1982
2001
2001
1999
1999
1983
1989
1999
1999
1999
1986
1993
1987
1987
1987
1979
1987
1984
1984
1982
1982
1982
1984
1984
1984
1983
2003

H

M N

82
85
86
84
80
83
82
79
86
82
81
81
81
83
83
82
84
82
83
84
78
83
84
81
79
84
80
84
88
80
81

YR

1994
2002
1996
2001
1981
1992
1981
1996
1985
2002
1996
2003
1990
2002
2003
1996
1997
2005
1998
2005
1989
2003
2003
2002
1996
1996
1980
2003
1994
2001
1989
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109
109
108
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110
109
109
108
105
102
100
103
102
106
107
107
107
108
106
107
106

Desert Rock Temperature Extremes 1978-2005

YR

1993
1993
1979
1998
1994
1994
1981
1978
1996
1996
2001
2002
2002
2002
2002
2002
2002
2001
1992
1994
1997
1996
1998
1985
1985
2001
2001
2001
1996
1996
1996

LOMN

64
63
60
62
62
59
61
60
63
63
61
60
58
60
56
58
59
59
57
59
57
58
57
57
55
56
58
59
60
62
56

MONTH = AUGUST

YR

2001
1985
1985
1985
1991
1979
1988
1999
1999
1985
1999
1999
1993
1993
1987
1987
1993
1993
1978
1990
1990
1990
1983
1992
1989
1978
1990
1990
1991
1997
1992

91

LO MAX

83
91
92
93
91
89
90
93
84
77
89
72
82
87
78
81
72
69
75
81
82
84
87
76
79
86
85
89
78
83
81

YR

2003
2003
1982
1982
1992
1999
1999
1999
1983
1983
1991
1979
1979
1981
1984
1983
1983
1983
1984
1983
1983
1983
1983
1982
1982
1984
1986
1991
2000
2000
2000

H

M N

83
86
80
79
80
82
81
87
81
81
79
83
77
77
80
82
82
80
82
81
84
76
78
82
85
78
78
74
78
76
77

YR

2000
2000
2001
1992
1979
1994
1997
1994
1994
1995
1995
2003
1992
2002
2000
1997
1994
2002
2002
1992
1992
1999
2000
1991
1991
1985
1995
1995
1981
1999
1991
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102
102
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101
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99
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103
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101
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101
100
98
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98
99
99
101
98
98
99
98
97
98

Desert Rock Temperature Extremes 1978-2005

YR

1996
1982
1995
1991
1986
1994
1979
1979
1993
1993
1979
1990
1979
2000
2000
2000
2000
1991
2000
2000
2002
2002
2002
2001
2001
1999
2003
2003
1992
1980

LOMN

55
57
56
56
53
54
49
54
53
49
52
46
48
51
51
50
49
45
46
45
44
45
50
48
52
40
48
42
44
39

MONTH = SEPTEMBER

YR

1989
2000
1989
1992
1985
1985
1985
1989
2002
1994
1985
1985
2005
2005
2005
1986
1982
1978
1978
1989
1986
1986
1986
1986
1993
1986
1982
1982
1982
1982

92

LO MAX

77
80
72
75
75
74
80
82
79
77
70
80
77
77
77
69
76
67
67
72
77
77
71
65
67
69
63
66
64
63

YR

2000
2000
1997
1998
1985
1991
1978
1980
1985
1985
1985
1978
1996
1978
1986
1982
1993
1978
1985
1986
1986
1986
1986
1986
1986
1986
1986
1982
1982
1982

H

M N

75
76
75
79
81
80
73
75
73
71
76
73
72
73
77
74
71
74
72
77
70
68
73
72
74
69
70
67
71
67

YR

1996
2003
1995
1996
2002
1989
1989
1986
1983
1999
2002
2001
1979
1979
1990
2002
1992
2000
2000
2000
2000
1991
1992
1992
2002
2002
1989
2001
1994
2001
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100
95
96
96
97
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98
97
94
92
91
92
92
93
91
89
91
89
89
93
91
86
84
85
84
85
89
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80
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C.2. Graphical Representation of Normals and Extremes for
Desert Rock

The following graph depicts the temperature normals and

extremesfor theDesert Rock M eteor ol ogical Obser vatory (DRA),
for May 1978 through December 2002.
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C.3. Graphical TemperatureClimatology for Selected MEDA
Stations
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C.3.1. Frenchman Flat, Area 5, Well 5b

MEDA 05 Well 5B Area 5 1983 to 2000 MEDA 05 Well 5B Area 5 1983 to 2000
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C.3.2. Yucca Dry Lake, Area 6, MEDA 6

MEDA 06 YuccaDryLake 1983 to 2000
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C.3.3. Rainier Mesa, Area 12, MEDA 12,

MEDA 12 Rainier Mesa 1983 to 2000
MONTH = JANUARY #0OBS = 40444
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MEDA 12 Rainier Mesa 1983 to 2000
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C.3.4. Pahute Airport, Area 18, M EDA 18

MEDA 18 Area 18 1983 to 2000
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C.3.5. Jackass Flats, Area 25, M EDA 26
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Avg Spds

Avg Spds

D.1. Average Wind Speeds

The following graphs depict the average hourly wind speedsfor the

four seasons.

D.1.1. Well-5B (W5B), Area 5.
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D.1.2. YuccaFlat Dry Lake, MEDA 6

MEDA 06 Avg Wind Spds (knots)
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D.1.3. YuccaFlat, BJY, MEDA 17
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D.1.4. Rainier Mesa, MEDA 12, Area 12
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D.1.5. Pahute M esa, M EDA 20, Area 20
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D.1.6. Airport, MEDA 18, Area 18

MEDA 18 Avg Wind Spds (knots)
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D.1.7. Jackass Flats, 4JA, Area 25

MEDA 26 Avg Wind Spds (knots)
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MEDA 26 Avg Wind Spds (knots)
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D.1.8. Lathrop Wells Gate 510, Area 25, M EDA 25

MEDA 25 Avg Wind Spds (knots)
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D.1.9. Mercury, Area 22, MEDA 23

MEDA 23 Avg Wind Spds (knots)
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Wind Vector Direction and Scalar Speed with Constancy

The following graphs depict the aver age vector wind directions and
scalar speeds with constancy for four representative months at
selected locations.

D.2.1. Frenchman Flat, Well 5B, MEDA 5, Area 5
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Average Winds & Constancy for MEDA 05
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Average Winds & Constancy for MEDA 05
July
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Average Winds & Constancy for MEDA 05
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D.2.2. YuccaDry Lake Bed, Area 6, MEDA

Average Winds & Constancy for MEDA 06
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D.2.3. YuccaFlat, BJY, MEDA 17
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Average Winds & Constancy for MEDA 17
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D.2.4. Rainier Mesa, MEDA 12
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D.2.5. Pahute Mesa (PM 1), MEDA 20
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D.2.6. Area 18 Airstrip
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D.2.7.

Vector Dir & Avg Spd (kts)

Avg Constancy (%)
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Jackass Flats (4JA), Area 25, MEDA 26

Average Winds & Constancy for MEDA 26
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D.2.8. Lathrop Wells Gate. Area 25. MEDA 25

Average Winds & Constancy for MEDA 25
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D.2.9. Mercury, Area 22, MEDA 23
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Average Winds & Constancy for MEDA 23

July
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E. NTS Precipitation Climatology

E.1. Tables of the monthly and annual precipitation for the storage rain-gauge
network on the NTS.

LI TTLE FELLER 2 (LF2)
37 07 05 N 116 18 14 W
5120 FT (MBL)
PRECI Pl TATI ON' SUWWARY

(1 NCHES)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
1976 kkkk k(kk*k khkhk*k*k K*khkk*x *khkx ****YEf*R** 0.01 2.00 1. 27 0. 00 0.27 3. 55
1977 1.08 0.00 0.78 0.03 1.63 0.39 0.01 2.94 1.24 0.39 0.13 0.69 9.31
1978 3.30 2.77 3.70 1.69 0.01 0.00 0.06 0.17 1.28 0.48 0.93 0.79 15.18
1979 0.94 0.37 1.69 0.00 0.00 0.01 1.53 0.45 0.07 0.00 0.10 0.22 5.38
1980 2.25 1.71 1.75 0.86 0.52 0.28 0.17 0.00 1.20 0.01 0.04 0.00 8.79
1981 0.87 0.05 2.10 0.11 0.65 0.00 0.00 0.25 0.43 0.29 0.70 0.00 5.45
1982 0.50 0.03 2.42 0.80 1.04 0.31 0.84 0.52 1.39 0.14 1.37 0.38 9.74
1983 1.76 1.17 3.71 0.65 0.22 0.00 0.00 3.62 1.13 0.50 0.46 1.39 14.61
1984 0.00 0.15 0.00 0.17 0.00 0.01 4.04 2.19 0.04 0.33 1.42 0.00 10.35
1985 0.57 0.07 0.27 0.01 0.26 0.18 0.64 0.00 0.30 0.19 1.81 0.29 4.59
1986 1.11 0.71 1.24 0.51 0.03 0.00 0.96 0.99 0.10 0.52 0.60 1.25 8.02
1987 0.95 0.40 1.38 0.50 2.40 0.57 1.54 0.02 0.00 1.08 1.33 0.58 10.75
1988 0.78 0.66 0.37 1.61 0.36 0.30 0.39 1.62 0.18 0.00 0.07 0.48 6.82
1989 0.16 0.61 0.26 0.00 1.06 0.47 0.00 0.83 0.00 0.15 0.00 0.00 3.54
1990 0.72 0.27 0.27 0.90 0.52 0.07 1.08 0.47 0.77 0.04 0.05 0.02 5.18
1991 0.14 0.85 1.44 0.00 0.43 0.15 0.37 0.87 0.75 0.57 0.00 0.60 6.17
1992 0.83 2.28 3.60 0.00 0.33 0.00 0.20 0.30 0.00 0.78 0.00 2.01 10.33
1993 3.65 3.29 0.89 0.00 0.00 0.81 0.00 0.58 0.09 0.45 0.58 0.43 10.77
1994 0.14 0.82 0.64 0.61 0.29 0.00 0.00 0.04 0.36 0.07 0.35 1.64 4.96
1995 2.02 1.61 3.04 0.68 0.62 0.09 0.13 0.52 0.00 0.03 0.00 0.05 8.79
1996 0.13 0.68 0.74 0.00 0.19 0.09 0.11 0.06 0.00 0.78 2.49 1.02 6.29
1997 1.02 0.10 0.00 0.11 0.08 1.40 0.43 0.07 1.65 0.00 1.18 1.07 7.11
1998 0.36 5.08 1.83 0.66 0.99 1.76 0.50 1.08 0.89 0.24 0.07 0.01 13.47
1999 0.48 0.15 0.04 2.04 0.36 0.06 1.16 0.20 1.04 0.00 0.00 0.00 5.53
2000 0.62 3.74 0.99 0.35 0.02 0.14 0.00 1.11 0.00 0.70 0.10 0.00 7.77
2001 1.91 1.43 0.40 0.82 0.08 0.00 0.85 0.05 1.24 0.32 0.33 0.39 7.82
2002 0.24 0.24 0.35 0.18 0.01 0.00 0.02 0.00 0.01 0.07 0.38 0.22 1.72
2003 0.07 1.22 0.38 1.18 0.00 0.00 0.43 0.60 0.03 0.05 0.90 0.71 5.57
AVG 0.99 1.13 1.27 0.54 0.45 0.26 0.57 0.70 0.58 0.34 0.55 0.59 7.93

Not es: Averages do not include colums with **** in them
Total col um does not include data prior to 1977.
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(1 NCHES)
JAN FEB MAR APR MAY JUN JUL AUG SEP
YEAR
1960 **** 0.15 0.28 0.18 0.02 0.42 0.02 0.01 0.97
1961 0.38 0.00 0.53 0.38 0.29 0.02 0.94 2.64 0.00
1962 0.11 1.22 0.18 0.02 0.08 0.11 0.45 0.00 0.52
1963 0.04 0.46 0.38 0.15 0.46 0.64 0.01 0.43 1.89
1964 0.00 0.00 0.06 0.20 0.17 0.09 0.64 0.18 0.00
1965 0.27 0.03 0.49 2.40 0.25 0.14 1.54 0.82 0.02
1966 0.16 0.09 0.01 0.00 0.00 0.00 0.94 0.62 0.21
1967 0.51 0.22 0.06 0.63 0.23 0.12 0.68 0.25 0.41
1968 0.01 1.16 0.16 0.15 0.00 0.25 0.66 0.24 0.00
1969 3.41 3.17 0.55 0.19 0.07 0.78 0.72 0.03 1.21
1970 0.08 0.80 0.41 0.28 0.00 0.09 0.09 1.20 0.02
1971 0.00 0.33 0.02 0.41 1.69 0.00 0.39 0.67 0.05
1972 0.00 0.00 0.00 0.01 0.08 1.22 0.02 0.69 0.82
1973 1.11 2.06 3.58 0.21 0.20 0.14 0.00 0.05 0.01
1974 2.29 0.00 0.66 0.03 0.00 0.00 1.10 0.40 0.00
1975 0.05 0.10 1.36 0.61 0.82 0.00 0.08 0.05 0.21
1976 0.00 3.10 0.23 0.47 0.38 0.00 0.74 0.00 1.60
1977 1.06 0.00 0.04 0.00 2.02 0.41 0.07 2.38 0.00
1978 2.44 3.42 2.83 0.49 0.05 0.00 0.48 0.00 0.68
1979 1.08 0.44 0.98 0.00 0.08 0.01 0.76 0.40 0.02
1980 2.60 1.75 1.92 0.40 0.23 0.15 0.77 0.13 0.37
1981 0.32 0.06 1.46 0.42 0.15 0.00 0.00 0.10 0.46
1982 0.61 0.16 2.22 0.42 0.61 0.08 0.44 1.08 1.02
1983 1.72 0.58 2.75 0.48 0.36 0.00 0.00 4.93 0.99
1984 0.00 0.10 0.00 0.02 0.00 0.75 3.42 3.04 0.03
1985 0.88 0.15 0.21 0.01 0.19 0.36 0.84 0.00 0.09
1986 1.28 0.51 1.10 0.16 0.10 0.02 0.55 0.33 0.02
1987 1.25 0.30 0.37 0.64 1.56 0.27 1.41 0.00 0.00
1988 1.30 0.27 0.02 1.31 0.29 0.13 0.06 0.73 0.01
1989 0.27 0.48 0.02 0.00 0.96 0.15 0.00 0.55 0.00
1990 0.52 0.13 0.22 0.20 0.12 0.00 0.36 0.29 0.15
1991 0.12 0.76 1.08 0.01 0.19 0.10 0.06 0.31 0.34
1992 0.42 1.53 1.86 0.00 1.36 0.20 0.41 0.00 0.00
1993 3.44 3.36 0.70 0.00 0.00 0.36 0.00 0.41 0.04
1994 0.36 0.69 0.71 0.26 0.39 0.00 0.15 0.13 0.08
1995 3.09 1.25 2.55 0.56 0.71 0.16 0.13 0.16 0.00
1996 0.11 0.38 0.21 0.00 0.26 0.33 0.36 0.05 0.00
1997 1.00 0.09 0.00 0.00 0.06 0.55 0.15 0.12 1.34
1998 0.43 5.68 1.67 0.66 0.56 2.16 1.42 0.81 0.61
1999 0.13 0.03 0.03 2.22 0.54 0.03 0.44 0.03 0.58
2000 1.28 2.75 1.04 0.23 0.02 0.11 0.00 0.49 0.07
2001 1.62 1.45 0.27 0.23 0.06 0.00 0.17 1.21 0.22
2002 0.04 0.02 0.13 0.05 0.00 0.27 0.10 0.00 0.11
2003 0.04 1.53 0.25 0.69 0.02 0.01 0.30 1.19 0.15
AVG 0.83 0.94 0.76 0.36 0.36 0.24 0.50 0.62 0.35
Not es: Averages do not include colums with **** jin them
Total columm includes 1960 dat a.

BUSTER JANGLE (BJY)
37 03 46 N
4070 FT (MBL)
PREC! Pl TATI ON SUMVARY

133

116 03 09 W

©

COO0OOO00O00000CO00O0000000OORPORORPRO000O000000000

OCT Nov
87 1.48
17 0.86
16 0.01
12 0.32
04 0.15
11 2.37
00 0.01
00 0.58
15 0.11
24 0.33
00 1.29
01 0.01
49 1.85
37 0.32
36 0.04
75 0.02
41 0.00
07 0.10
30 0.88
00 0.00
00 0.00
23 0.45
10 1. 22
06 0.71
21 0.90
21 1.09
46 0.59
87 0.86
00 0.15
05 0.00
00 0. 07
26 0.00
81 0.00
39 0.49
02 0.57
03 0.00
67 2.48
00 0. 44
59 0.11
00 0.00
52 0.12
32 0.25
28 0.35
03 0. 66
31 0.51

©

COOOOOOOORPONOOCOOOONRPOOOO0000OROONOOOORrRNOOORO

B
PO RBRRIOROOANNAOIROWOWORNOIOANODORAONAEWORDRWNA

©



YUCCA DRY LAKE (UCC)
36 57 23 N 116 02 51 W
3924 FT (MBL)
PREC! Pl TATI ON SUMVARY

2001
2002
2003

(1 NCHES)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL
YEAR

1958 ***% xxxx xkkx *xxx 0 12 0.00 0.00 0.02 0.18 0.40 0.78 0.00 1.50
1959 0.46 0.42 0.00 0.00 0.00 0.03 1.39 0.81 0.10 0.00 0.08 1.00 4.29
1960 0.75 0.62 0.23 0.09 0.03 0.20 0.01 0.00 0.52 1.00 1.77 0.00 5.22
1961 0.46 0.00 0.28 0.12 0.20 0.38 0.45 1.18 0.00 0.14 0.87 1.19 5.27
1962 0.19 1.20 0.24 0.00 0.01 0.10 0.38 0.00 0.75 0.13 0.00 0.39 3.39
1963 0.01 0.76 0.47 0.21 0.20 0.20 0.00 0.41 2.30 0.29 0.57 0.01 5.43
1964 0.04 0.00 0.30 0.49 0.15 0.23 0.34 0.25 0.00 0.08 0.31 0.05 2.24
1965 0.19 0.00 0.30 2.70 0.21 0.10 0.58 1.04 0.04 0.16 3.02 2.66 0.00
1966 0.17 0.41 0.02 0.04 0.03 0.02 1.34 0.15 0.23 0.00 0.07 1.08 3.56
1967 0.65 0.00 0.08 0.64 0.12 0.02 0.28 0.44 1.04 0.00 0.86 0.75 4.88
1968 0.00 1.08 0.19 0.09 0.00 0.21 0.33 0.25 0.00 0.14 0.19 0.00 2.48
1969 4.02 3.55 0.60 0.05 0.07 1.13 1.12 0.00 2.38 0.45 0.68 0.00 14.05
1970 0.06 1.24 0.38 0.28 0.00 0.18 0.16 0.40 0.00 0.00 1.19 0.70 4.59
1971 0.00 0.19 0.09 0.14 1.62 0.00 0.82 0.46 0.09 0.00 0.03 2.28 5.72
1972 0.00 0.00 0.00 0.03 0.02 2.66 0.00 0.60 1.07 1.44 1.77 0.00 7.59
1973 1.65 2.24 2.70 0.28 0.53 0.10 0.07 0.25 0.00 0.54 0.46 0.43 9.25
1974 3.40 0.00 0.40 0.01 0.00 0.00 1.03 0.38 0.00 1.23 0.05 1.69 8.19
1975 0.11 0.10 1.25 0.62 0.47 0.00 0.13 0.08 0.12 0.14 0.00 0.01 3.03
1976 0.00 3.41 0.31 0.50 0.45 0.00 1.87 0.00 1.70 1.69 0.00 0.27 10.20
1977 1.02 0.00 0.00 0.00 1.39 0.06 0.06 2.52 0.00 0.15 0.00 0.60 5.80
1978 3.26 3.60 3.50 1.08 0.07 0.00 0.20 0.15 0.51 0.31 0.68 0.69 14.05
1979 1.36 0.48 1.27 0.00 0.07 0.00 0.47 0.35 0.02 0.04 0.12 0.38 4.56
1980 2.61 1.77 1.63 0.25 0.43 0.02 0.39 0.00 0.12 0.01 0.05 0.02 7.30
1981 0.55 0.06 1.49 0.38 0.27 0.02 0.00 0.11 0.47 0.09 0.68 0.00 4.12
1982 0.75 0.26 2.55 0.62 0.64 0.06 1.34 0.88 0.81 0.15 1.24 0.33 9.63
1983 1.83 0.57 2.54 0.56 0.28 0.03 0.00 3.51 0.99 0.09 0.73 1.02 12.15
1984 0.00 0.09 0.01 0.05 0.00 0.19 3.07 3.31 0.05 0.21 1.17 2.74 10.89
1985 1.16 0.03 0.19 0.01 0.12 0.17 0.53 0.00 0.20 0.12 1.23 0.29 4.05
1986 1.33 0.57 1.42 0.27 0.28 0.00 0.46 0.45 0.03 0.56 0.67 0.75 6.79
1987 1.46 0.42 0.32 0.46 1.70 0.07 1.39 0.39 0.00 1.16 0.82 1.02 9.21
1988 1.56 0.35 0.00 1.20 0.18 0.39 0.05 0.69 0.16 0.00 0.18 0.21 4.97
1989 0.24 0.34 0.04 0.05 0.44 0.14 0.00 0.46 0.01 0.01 0.00 0.00 1.73
1990 0.66 0.20 0.23 0.42 0.20 0.10 0.61 0.91 0.04 0.01 0.08 0.02 3.48
1991 0.26 1.03 1.12 0.00 0.49 0.09 0.03 2.57 1.12 0.22 0.00 0.99 7.92
1992 0.59 1.83 2.49 0.00 0.31 0.00 0.07 0.10 0.00 0.48 0.00 2.27 8.14
1993 3.52 3.72 0.64 0.00 0.00 0.40 0.00 0.12 0.01 0.15 0.44 0.53 9.53
1994 0.36 0.89 0.51 0.15 0.52 0.00 0.06 0.22 0.07 0.17 0.43 1.57 4.95
1995 3.31 0.94 2.45 0.19 1.16 0.04 0.08 0.17 0.00 0.00 0.00 0.05 8.39
1996 0.15 0.34 0.22 0.00 0.13 0.35 0.05 0.17 0.00 0.00 1.15 0.57 4.13
1997 1.47 0.07 0.00 0.00 0.00 0.72 0.13 0.00 1.77 0.00 0.70 0.57 5.43
1998 0.66 5.57 1.50 1.09 0.49 2.00 1.14 0.76 2.65 0.14 0.21 0.00 16.21
1999 0.19 0.07 0.09 1.83 0.34 0.03 0.68 0.00 0.54 0.00 0.00 0.00 3.77
2000 0.37 2.65 1.34 0.07 0.00 0.00 0.00 1.08 0.09 0.44 0.28 0.00 6.32

2 1 0.25 0 0.05 0.00 O 0.25 0 0 0.17 0. 6.

0 0 0.18 0 0.05 0.03 0 0.00 0 0 0.26 0. 1.

0 1 0.20 0 0.02 0.04 0 1.19 0 0 0.66 1. 6.

AVG 0.96 0.99 0.76 0.36 0.31 0.23 0.49 0.60 0.45 0.31

o
a1
a
©
o
w
o
o
N

Not es: Averages do not include colums with ***** in them
Total colum does not include 1958 dat a.
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YEAR
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

JAN
* Kk kK
0. 083
.00
.18
.16
.95
.09
. 82
.02
.00
.00
. 65
.32
.07
.00
.62
.93
. 96
.35
.23
.31
. 96
.00
.54
.20
. 82
.34
.24
.59
.22
.32
.98
.24
.41
.12
.55
.29
.24
.41
.59
.24
.12

OO0OPFRPOO0OO0OO0OONORFRPROOOORPROFRPROOO0OOORPROFRPROOORPROOOOPFRPROOOOO

FEB

* Kk kK

0.71

POORPROWOOOONRFRPROOOOOOOO0OO0OO0OORPRONOFRPROOFRPROOONOOOOO

.00
.00
.31
.00
.49
.79
. 80
.12
.00
.28
.02
.13
.31
.00
.22
.30
.10
.09
.40
.13
.16
.05
.34
.22
. 26
.24
.14
.55
.31
. 68
.70
.64
.37
. 06
.79
.07
. 56
.97
.02
.47

MAR APR
kkkk k*kk*k
0.15 0.14
0.30 0. 49
0.39 1.66
0.06 0.07
0.25 0.71
0.03 0. 22
0.44 0.11
0.28 0.30
0.08 0.083
0.00 0. 07
2.40 0.12
0.09 0.00
0.57 0.58
0.04 0. 26
0.00 0.00
1.93 0.50
0.87 0.00
1.44 0.15
0.90 0.35
1.69 0.38
0.89 0.44
0.00 0.05
0.10 0.01
0.87 0.10
0.24 0.45
0.00 1.52
0.12 0.00
0.10 0. 22
1.20 0.00
1.51 0.02
0.55 0.01
0.41 0. 43
1.54 0. 46
0.16 0.10
0.00 0.00
1.01 0.57
0.12 1.57
0.61 0.14
0.22 0.24
0.40 0.00
0. 0

34

.85

WELL 5 B (VBB)
36 48 07 N
3080 FT (MBL)

PRECI PI TATI ON SUMVARY

MAY
* Kk kK
0. 24
.09
.21
.16
.15
.00
.16
.00
. 83
.03
.55
.00
.18
.41
.03
.05
.11
.23
.34
.81
.11
.05
.07
.32
.97
.20
.16
. 38
.09
.30
.00
.10
.73
.07
.00
.20
. 26
.00
.05
.00
.21

eNoNoNololoNolololololoNoloNoNol NeolojloNoNoNoNoNoNeol JolololoNololoNoNoNoNoNoNe]

115 57 55 W

(1 NCHES)

JUN JUL AUG
* k% % * k %k % * k% %
0.26 0.00 0. 35
0.27 0.12 0.66
0.27 0.30 0.72
0.03 0.57 0.01
0.22 0.25 0.31
0.17 0.86 0.04
0.88 0.22 0.00
0.02 0.00 0.53
0.00 0.06 0.85
0.90 0.01 0. 39
0.05 0.01 0.03
0.00 1.63 0.00
0.00 0.15 0.04
0.00 0.69 0.00
0.22 0.08 1.51
0.00 0.00 0.00
0.00 0.75 0.78
0.06 0.85 0.00
0.00 0.00 0.16
0.12 0.66 0.84
0.02 0.03 3.74
0.00 2.62 2.53
0.11 1.07 0.00
0.00 0.55 1.01
0.07 0.71 0.32
0.10 0.03 0.58
0.02 0.00 0. 30
0.09 0.49 0.34
0.08 0.10 0.16
0.00 0.23 0.04
0.10 0.00 0. 25
0.00 0.25 0.17
0.05 0.13 0.17
0.12 0.07 0.10
0.75 0.18 0.00
1.58 0.70 0.57
0.14 0.61 0.00
0.00 0.00 0.97
0.00 0.27 0.04
0.04 0.70 0.00
0. 0 0

00

. 68

.78

SEP
* Kk k%
2.16
00
01
21
71
00
40
00
02
60
02
00
50
01
67
02
00
19
29
01
22
10
23
03
00
07
02
33
55
00
00
15
00
00
30
53
77
03
14
11
18

COOOOORPO00000000OOOORPPPOOOORPO00000000O0C0O0

eNoloNololoNoloNololoNolololololololoNoNoloNololoNoNol NeololoNoloNeooloNoNoNoNoNeNe]

OCT Nov
.15 0.00
.20 0.66
.07 0.14
.01 1.39
.00 0.01
.00 1.14
.28 0.14
.41 0.21
.00 0.61
.01 0.00
.76 1.083
.14 0.54
.76 0.08
.24 0.00
.13 0.00
.03 0.00
.21 1. 27
.01 0.01
.02 0.00
.02 0.32
.21 0.62
.15 0.54
.27 1.25
.24 0.67
.48 0.65
.98 0.54
.02 0.11
.04 0.00
.01 0.45
.17 0.02
.74 0.00
.20 0. 36
.00 0. 27
.00 0.00
.60 0.58
.04 0.54
.16 0. 27
.00 0.00
.31 0.00
.47 0.11
.06 0.14
0

.08

.48

COOOOOOOORPORPOOOO000O0ONOOOOOOOCOOROOR00000ONOOO

DEC TOTAL
40 0.55
02 4.92
00 2.14
28 7.42
66 2.25
23 4.92
08 2.40
03 7.47
28 2.84
27 3.27
00 3.79
94 6.73
30 5.20
02 2.48
01 4.86
47 4.63
59 8.72
44 4,23
00 5.39
00 3.70
31 7.36
56 8.79
24 9.27
19 3.28
42 5.97
69 7.01
13 4.36
00 1.14
02 3.16
53 3.67
08 5.55
45 6.58
52 4.24
03 6.16
47 2.76
29 3.71
00 9.67
00 3.78
00 4.03
22 4.32
20 1.91
92 6.11

AVG 0.60 0.69 0.54 0.33 0.26 0.17 0.40 0.48 0.36 0.23 0.36 0.46 4.88
include colums with
col um does not

Not es:

Aver ages do not

Tot al

* Kk k%

in them
include data prior to 1963
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1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

Not es:
Tot al

*

0.

CORPPOORPORPOWOOOOOOROORPOONRPWOOONRPOOOWOOODO

PHS FARM ( PHS)

JAN

* kK

18
. 28
42
00
69
03
00
00
12
39
10
00
89
26
10
22
68
66
49
04
39
09
00
57
20
80
12
56
66
15
02
12
80
43
12
06
98
06
.07

94

FEB

*k k%

1.

POPRPROUOORENPOOOOOOOOROORPOWONOONOOONRPROOO

01
.27
00
47
76
98
36
00
39
00
24
56
00
52
26
72
05
15
25
16
24
94
80
40
40
20
95
78
93
21
55
58
05
92
04
12
84
08
.63

12

COORPONOOWOONRPOOOORPROOWNRPRPRPWOORPRONOOOOOOOR

MAR APR
*kk*k k*kkx%x
18 3.15
.01 0.00
10 0.73
76 0.17
35 0.37
47 0.18
05 0.10
00 0.00
86 0. 06
55 0.15
19 0. 37
15 0. 36
50 0.05
70 1.02
21 0.01
43 0.53
70 0.51
52 0.21
10 0. 47
00 0.14
29 0.01
04 0.20
70 0.62
23 1.85
17 0.00
33 0.50
30 0.00
75 0.03
69 0.00
57 0.54
70 1.02
53 0.00
00 0.00
35 0. 88
06 3.22
10 0. 34
28 0.37
36 0.28
.14 0.57
99 0. 49

0.

Aver ages do not

col unm does not

i nclude colums with ****
i nclude data prior to 1965.

(1 NCHES)

MAY JUN JUL

YEAR

kkkhk *kkk *k*k%
0.16 0.14 0.39
0.00 0.06 0.43
0.62 0.09 0.47
0.05 0.33 1.66
0.19 0.82 1.15
0.00 0.06 0. 44
1.66 0.00 0.19
0.04 1.14 0.37
0.56 0.38 0.05
0.00 0.00 0.50
0.44 0.07 0.08
0.10 0.00 1.01
2.10 0.54 0.02
0.02 0.00 0. 14
0.23 0.00 1.02
0.51 0.67 0.43
0.22 0.00 0.00
0.36 0.31 0.58
0.19 0.05 0.09
0.00 0.04 4.08
0.25 0.38 0.29
0.03 0.00 1.61
1.13 0.01 1.78
0.27 0.37 0.02
1.21 0.88 0.00
0.74 0.06 1.09
0.59 0.06 0.05
0.64 0.03 0.18
0.00 0.85 0.00
0.35 0.00 0.40
0.95 0.72 0.38
0.73 0.23 0.03
0.00 0.75 0.25
1.18 1.92 1.25
0.69 0.17 0.81
0.06 0.00 0.00
0.08 0.00 0.28
0.00 0.02 0.06
0.02 0.24 0.54
0.42 0.29 0.57
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*

AUG

*k K

0.98

O OOPFRPROOO0ODO0ODO0ODOCO0OO0ORFRPROOODO0OOFRPLNOOOOONOODOOONNOOOR

0.

. 05
.16
.31
.56
.18
.44
. 96
L11
.30
.44
.00
.19
.03
. 87
.09
.37
.55
. 83
. 05
.00
.91
. 06
.15
.40
.02
.47
.31
.27
.15
.14
.00
.00
.34
.13
.50
. 05
.00
.55

61

o

SEP OCT NOV DEC
***x% (0,09 0.51 0.09
00 0.00 2.80 2.68
.02 0.00 0.12 1.11
20 0.00 0.50 0.29
00 0.70 0.09 0.03
14 0.09 0.60 0.02
00 0.00 0.77 1.67
06 0.02 0.08 1.90
24 1.67 1.73 0.01
11 0.24 0.23 0.10
00 1.60 0.15 0.75
48 1.33 0.20 0.01
95 1.04 0.02 0.09
14 0.29 0.13 0.75
62 0.48 1.22 0.00
16 0.01 0.05 0.09
37 0.00 0.05 0.13
32 0.48 0.37 0.00
27 0.16 1.14 0.42
62 0.16 0.50 1.19
25 0.36 0.95 1.73
28 0.35 1.30 0.30
06 0.60 0.68 0.79
00 0.88 2.20 0.90
01 0.13 0.06 0. 40
01 0.46 0.00 0.00
74 0.07 0.11 0.03
59 0.70 0.01 0.79
00 0.54 0.00 2.17
00 0.46 0.56 0.60
49 0.10 0.26 1.52
16 0.03 0.00 0.09
00 0.25 1.20 1.19
45 0.04 0.84 0.95
53 0.63 0.21 0.02
60 0.00 0.00 0.00
02 1.44 0.24 0.09
40 0.35 0.35 0. 27
07 0.21 0.67 0.41
11 0.09 1.06 1.07
.32 0.40 0.55 0.64
in them

COOOOOPOO0O0000000000O0ORO0O0000ORPO00O000O00O000O0O

37 12 32 N 116 02 19 W 4565 FT (MsL)
PRECI PI TATI ON SUMVARY

TOTAL

69
67
35
58
57
74
78
86
16
21
39
95
28
60
01
01
15
70
33
94
80
08
95
08
46
73
69
63
99
02
74
76
86
13
66
84
97
25
22
09

=

=
ONOOUNORARNOOCORNNWRONRAXPIRAODANNNROIOIOPOIOOWWERO

N

36



1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

Not es:
Tot al

*

1

CONPOOCOUOROORPORPEPPONODOWNMNEARPOOWROOONOOOD

JAN

* k k

.37
. 28
84
02
38
02
00
00
53
85
05
00
48
47
39
46
66
91
34
00
15
36
53
62
19
09
22
87
93
33
05
20
81
70
23
03
54
24
10

39

FEB

*k k%

0. 00

1.

NONRONORNRPOWROOOOROORPOONMNPEPRAOROOWOORUREOO

.22
02
37
05
13
19
00
09
00
33
96
00
21
15
82
10
23
67
14
22
05
71
33
53
22
02
32
54
63
09
04
07
96
24
36
48
05
58

59

36 58 21 N

MAR

*k k%

1

COORPONOOROONNOOOOROOWWNREPRPEAOORPROWOOOOOOOO

.47
.02
06
37
41
27
06
00
47
77
52
15
08
70
64
92
34
05
99
01
24
26
73
04
14
20
07
52
57
49
56
23
00
32
06
27
40
43
65

11

Aver ages do not

col unmm does not

*

0.

i nclude colums with ****
i nclude data prior to 1965.

COLONOCOOCOOO0OOONOOOOOROOORO0O000000O00O00ONMN

M D VALLEY (M)
116 10 19 W
4660 FT (MBL)
PRECI Pl TATI ON' SUMVARY
(1 NCHES)

APR MAY JUN JUL

* k k

.97
. 00
79
13
10
24
03
20
09
11
69
45
06
12
00
37
15
26
31
19
00
24
33
09
00
63
03
00
00
29
69
27
15
78
48
19
84
00
76

49

*

0.

COLOLOLOOOOROO0OONODOOLOOOOOORPROO0OO0OROOO0OOO0

* kK

.25
.01
30
05
11
00
12
03
50
02
34
41
28
05
09
39
38
53
11
00
32
10
48
33
96
34
31
04
02
19
62
33
25
87
90
03
06
02
06

39

*k k%

0.

COOOLORPOOO0O0O0O00000000O00000000O000ORPOORO00O0OO0O

137

YEAR

* k k%
.13 0.31
.02 1.65
26 0. 44
48 1. 07
22 0.42
09 0.11
00 0. 45
60 0.03
05 0.10
00 0.73
00 0.10
00 1. 46
29 0. 22
00 0.18
01 0.95
16 1.41
00 0.00
18 0. 88
00 0.00
00 2.86
08 1.10
00 0. 86
06 1.93
62 1.21
21 0.00
05 1.09
10 0.04
00 0. 40
47 0.00
00 0.14
26 0.06
17 0.25
90 0. 19
68 0. 48
03 0. 66
00 0.00
00 0.583
22 0.11
00 0. 67
24 0.59

*

P OORPPFPOOOOODO0OO0OO0OO0ODO0O0OO0O0OO0OWMMRODOORFRPRONOOOORFRPROOOOOOPR

0.

AUG

*k K

. 84
.25
.32
.22
.01
. 86
.94
.42
.16
. 05
.37
.00
.44
.07
.32
.27
.33
.45
. 65
.03
.00
.52
.04
. 64
L11
.60
.41
.00
.50
.15
.34
.20
.00
. 67
. 06
.18
.29
.00
.13

69

o

COOOOONOOO0O0O0O0O00O0O0O00ORRPORPOO0OWOO0O0O0000000OO0O

SEP OCT
00 0. 22
00 0.14
00 0.00
41 0.00
00 0. 28
52 0. 26
01 0.00
08 0.00
22 2.02
00 0. 44
10 1.12
58 0. 36
19 1.74
69 0. 39
63 0.66
04 0.02
28 0.04
64 0.17
32 0.17
03 0.06
00 0. 27
43 0. 21
10 0.49
00 1.54
33 0.09
05 0.05
65 0.01
80 0.83
00 0.72
23 0. 30
39 0. 13
00 0.02
00 0.96
45 0. 07
54 0. 19
40 0.00
05 0. 89
49 0. 65
19 0.03
39 0.19

.46 0. 39

in them

o

PPOOOOCONORPROOCOOCOOCOONMNPEPEPNPOORPROOOOORPOOOOROOO

NOV DEC
52 0.07
24 3.54
00 0.79
08 0.24
05 0.04
48 0.01
75 0.05
07 3.58
65 0.03
65 0.54
08 2.00
04 0.12
00 0. 47
03 0.80
29 1.07
02 0.23
05 0.03
12 0.00
32 0.90
04 1.86
53 3.52
26 0.30
60 1.30
81 0. 88
07 0.30
00 0.00
12 0.03
00 0.95
00 2.57
45 0.59
05 1.80
00 0.02
32 1.38
89 1.17
28 0.00
00 0.00
25 0.00
64 0.20
05 0. 46
17 2.17
.75 0.85

TOTAL

81
26
24
76
08
97
53
52
20
62
83
50
83
76
45
86
20
. 89
.20
. 06
.55
.31
. 88
.04
67
24
03
78
44
60
59
71
35
95
47
06
25
12
80
87

[N [N

=

=
NNPRONOWORDLWOO

N o e
NN OTN N

=
=
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=
OCNOCOIPIPIINWOIWE O ON
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Not es:
Tot al

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

Aver ages do not
col um does not

T

JAN

* k k%

1.

OONOOOOOUIOMNOORORRROONRRERNRPRWROONODOLOROOOOOOOO

.48

19
05
35
12
24
56
03
96
03
00

.00
.97
.55
.02
.00
.24
. 60
. 87
.42
.07
.15

49
00
96
30
25
54
15
03
21
55
34
35

.16
.17
.73
.45
.13
.70
.62
.23
.08

08

PPl PAH SPRI NGS (TS2),

FEB

* k k%

1.

NORMAMOMNOORRPAWROOOOOOOROONOMOMOONOORPROOIPOOOOORO

07
96
71
00
01
14
03
79
09
53
10

.00
.57
.00
.29
.68
.03
.79

79
30

.08
.19

24
09
20
96
78
49
61
21
06
06
14
39

. 86
. 69
.07
.43
.13
.25
.99
.14
.34

36

* k k%

1.

OO0OO0OO0OOROOWOONNOOORROOMNWNRRPLPANOORPROWOPLPORPROOOOOOOO

.26
.75
62
60
60
01
07
56
08
70
06
.00
.08
. 89
.17
.44
.17
.04
.64
.91
.40
.15
62
01
16
03
11
03
17
25
15
77
67
80
. 80
.41
.00
. 60
.01
. 89
.43
.27
.29

06

PRECI PI TATI ON SUMVARY

(1 NCHES)
APR MAY JUN JUL
YEAR

x*¥%x% 0.04 0.40 0.20
0.15 0.20 0.30 0.45
0.02 0.12 0.08 0.54
0.46 0.20 0.21 0.01
0.32 0.11 0.02 1.31
2.88 0.23 0.23 0.14
0.00 0.04 0.06 1.16
1.27 0.53 0.59 0. 18
0.17 0.00 0.38 2.03
0.30 0.12 1.15 3.67
0.44 0.00 0.13 0.50
0.02 0.76 0.00 0.76
0.08 0.01 1.08 0.00
0.10 0.56 0.07 0.02
0.14 0.03 0.00 0.66
0.72 0.29 0.00 0.16
0.41 0.63 0.00 0.93
0.02 1.44 0.04 0.03
1.32 0.01 0.00 0.03
0.01 0.14 0.04 0.95
0.49 0.34 0.54 0.60
0.31 0.43 0.00 0.00
0.61 0.89 0.28 1.09
0.88 0.30 0.08 0.00
0.24 0.00 0.00 3.46
0.00 0.29 0.16 0.58
0.43 0.08 0.00 0.71
0.68 3.71 0.08 2.69
2.52 0.44 0.60 0.71
0.00 0.61 0.41 0.00
0.68 0.48 0.03 0.80
0.00 0.43 0.19 0.03
0.00 1.25 0.00 1.56
0.00 0.00 0.59 0.00
0.48 0.26 0.00 0.01
0.73 1.29 0.12 0.11
0.10 0.24 0.24 0.52
0.07 0.00 0.75 0.24
0.62 0.42 1.29 1.18
2.11 0.44 0.00 0.47
0.19 0.08 0.00 0.00
0.94 0.08 0.00 0.04
0.05 0.00 0.00 0.32
1.24 0.10 0.00 0. 42
0.52 0.40 0.23 0.67

include data prior

AUG

0.

FOOROOOOOOOONOOROOONRRPROOOONOOOORODOOOOOCORRORLRORO

.34

52
00
18
85
15
53
49
83
96
36
58

. 65

05

.67
.30
.00
.74
.13

79
06

.49
.01

87
40
00
94
14
18
30
60

.05
.00
.40
.03
.35
.00
.22
.18
.00
.75
.03
.00
.14

69

include colums with ***x*

to 1961.

SEP OCT
0.97 0.78
0.00 0.14
1.24 0. 16
1.73 0.50
0.00 0.22
0.00 0.07
0.29 0.00
0.74 0.00
0.00 0.25
0.06 0.17
0.01 0.00
0.06 0.06
0.14 2.51
0.00 0. 34
0.12 2.25
8.55 0. 34
3.16 1.80
0.89 0.36
1.18 0.56
0.06 0.01
1.29 0.00
0.29 0. 44
0.90 0.34
0.99 0.12
0.06 0.25
0.25 0.39
0.16 0. 46
0.00 1.09
0.04 0.00
0.00 0.10
0.63 0.02
0.46 0.50
0.00 0.70
0.23 0.31
0.41 0.09
0.00 0.02
0.00 0.92
1.62 0.03
0.74 0.41
0.33 0.00
0.06 1.18
0.48 0.35
0.11 0.03
0.58 0.10
0.66 0.42
n them

o

CO0OO0OO0OO0OO0OO0OROO0OO0OO0OO0OO0OO0OO0ORONRONROOOOOOOORONOORPROWOOOON

8

13
66
00
58
59
61
02
18
04
47

.00

19
.92
.78
.07
.01
.00
.12
.75
.02
.09
.12
. 05
85
24
22
63
23
05
00
04
00
00
35
. 60
.00
.44
.63
.09
.00
.14
.28
.44
.93

.67

Red =

37 03 11 N 116 11 29 W 4980 FT

DEC TOTAL
0.00 4.86
1.60 5.83
0.53 5.59
0.02 6.27
0.01 4.38
2.92 11.96
1.24 3.73
0.73 6.37
0.06 6.14
0.01 19.04
1.38 7.08
2.79 5.38
0.02 7.41
0.32 8.86
1.62 9.00
0.08 11.93
0.37 12.42
0.69 7.77
0.97 17.38
0.14 6. 46
0.05 10.09
0.00 6.63
0.67 12.33
1.37 14.81
3.39 11. 14
0.14 5.35
1.26 7.96
1.02 13.78
0.45 8.05
0.00 2.35
0.09 4.86
1.47 8.55
2.81 12.70
0.76 11.79
1.77 6.19
0.06 13.50
0.97 5.70
0.49 4.85
0.00 11.41
0.00 3.62
0.00 9.24
0.41 7.65
0.30 1.89
1.52 8.74
0.78 8.52
esti mat ed.
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E TUNNEL (ETU)
37 11 30 N 116 12 04 W
6250 FT (MSL)
PREC Pl TATI ON SUMVARY

(1 NCHES)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

YEAR

1996 kkkk khkhkkk khkhkkk khkhkk Khhkhkk kkhkhkk kkhkhk kkkhkh kkkk *kxkk *kk*k 1.98 1. 98
1997 1.73 0.09 0.00 0.11 0.03 1.18 0.20 0.25 2.09 0.04 1.34 1.53 8.59
1998 0.72 6.88 2.45 1.07 0.87 3.70 1.55 0.68 1.33 1.49 0.25 0.06 21.05
1999 0.51 0.31 0.15 3.21 0.39 0.08 0.69 0.56 0.41 0.00 0.00 0.00 6.31
2000 1.25 5.05 1.27 0.37 0.03 0.11 0.00 3.18 0.05 1.60 0.30 0.00 13.21
2001 3.06 2.45 0.52 1.21 0.15 0.00 0.59 1.30 0.40 0.35 0.75 0.61 11.39
2002 0.27 0.36 0.58 0.63 0.11 0.14 0.41 0.00 0.18 0.09 0.60 0.41 3.78
2003 0.09 2.31 0.70 1.14 0.01 0.03 0.64 0.54 0.55 0.07 0.87 1.74 8.69
AVG 1.09 2.49 0.81 1.11 0.23 0.75 0.58 0.93 0.72 0.52 0.59 0.79 10. 43

Not es: Averages do not include colums with **** in them
Total col um does not include data prior to 1997.

AREA 06 ( SOUTH)
36 53 58 N 116 02 04 W
3710 FT (MBL)
PRECI Pl TATI ON SUMVARY

(1 NCHES)
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

YEAR
1997 **** 0.04 0.00 0.02 0.00 0.67 0.17 0.00 1.13 0.00 0.37 0.29 2.69
1998 0.48 4.71 0.87 0.71 0.25 1.32 1.10 0.75 0.43 0.13 0.20 0.00 10.95
1999 0.22 0.09 0.03 1.66 0.37 0.02 1.08 0.16 0.55 0.00 0.00 0.00 4.18
2000 0.31 2.11 0.86 0.07 0.00 0.00 0.00 0.81 0.00 0.32 0.13 0.00 4.61
2001 1.53 1.29 0.29 0.54 0.05 0.00 0.09 0.09 0.11 0.52 0.12 0.15 4.78
2002 0.07 0.04 0.15 0.00 0.00 0.02 0.03 0.00 0.13 0.15 0.20 0.21 1.00
2003 0.08 1.86 0.33 0.67 0.06 0.00 0.94 1.80 0.27 0.09 0.86 1.56 8.52

AVG 0.45 1.45 0.36 0.52 0.10 0.29 0.49 0.52 0.37 0.17 0.27 0.32 5.25

Not es: Averages do not include colums with **** in them
Total col um does not include data prior to 1997.
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RAI Nl ER MESA (A12), 37 11 28 N 116 12 55 W 7490 FT (ML)
PREQ Pl TATI ON' SUMVARY
(1 NCHES)

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOvV DEC TOTAL

1959 **** *x** (0 00 0.00 0.00 0.00 0.10 1.05 0.20 0.00 0.00 0.10 1.45
1960 2.38 0.87 0.05 0.50 0.06 0.50 0.05 0.28 1.40 1.00 3.49 0.00 10.58
1961 0.85 0.00 0.53 0.38 0.29 0.02 0.94 2.64 0.00 0.17 0.86 1.05 7.73
1962 0.85 3.01 0.88 0.02 0.41 0.22 0.46 0.00 0.96 0.35 0.05 0.25 7.46
1963 0.25 0.53 0.68 0.62 0.40 0.95 0.02 1.10 2.30 0.46 0.50 0.04 7.85
1964 0.36 0.08 1.12 0.75 0.71 0.24 1.02 1.07 0.00 0.19 1.21 0.27 7.02
1965 0.30 0.11 2.51 5.76 0.45 0.25 1.79 1.58 0.03 0.02 4.67 3.59 21.06
1966 1.70 0.64 0.03 0.04 0.00 0.30 1.31 1.73 0.53 0.01 0.19 2.02 8.50
1967 0.93 0.22 0.52 2.47 0.84 0.23 1.08 0.93 0.85 0.00 2.05 1.00 11.12
1968 0.02 3.01 1.46 0.43 0.35 0.73 3.23 1.06 0.00 0.75 0.13 0.29 11.46
1969 6.21 3.45 0.80 0.66 0.24 1.35 2.99 0.35 1.14 0.25 1.39 0.05 18. 88
1970 0.12 2.09 1.21 0.68 0.00 0.55 1.08 1.42 0.08 0.00 1.58 1.85 10.66
1971 0.00 0.69 0.17 0.38 2.52 0.00 1.63 1.05 0.14 0.09 0.34 3.25 10. 26
1972 0.00 0.00 0.00 0.23 0.15 1.33 0.02 1.03 0.37 2.69 3.02 0.26 9.10
1973 2.44 3.59 4.18 0.40 1.35 0.35 0.23 1.05 0.19 0.52 0.90 0.41 15.61
1974 2.85 0.04 2.10 0.35 0.02 0.00 1.06 1.43 0.14 2.90 0.29 1.40 12.58
1975 0.15 0.95 2.33 1.01 0.74 0.17 0.55 0.18 2.45 0.83 0.77 0.26 10.39
1976 0.00 6.85 0.99 1.10 1.34 0.00 2.16 0.01 3.82 2.04 0.05 0.16 18.52
1977 1.51 0.07 0.93 0.07 2.60 0.44 0.05 3.85 0.96 0.54 0.51 1.35 12.88
1978 4.43 5.86 7.82 2.31 0.03 0.00 0.02 0.27 2.35 0.62 1.66 1.42 26.79
1979 2.04 0.60 3.05 0.00 0.11 0.05 1.10 0.65 0.13 0.03 0.06 0.32 8.14
1980 3.64 2.64 2.13 1.35 1.06 0.32 0.22 0.00 1.72 0.04 0.11 0.03 13.26
1981 1.59 0.30 3.49 1.09 0.60 0.00 0.00 1.56 0.79 0.61 1.38 0.00 11.41
1982 1.34 0.23 4.96 1.08 1.08 0.35 0.86 0.80 1.98 0.54 2.31 1.30 16.83
1983 2.94 2.80 7.70 1.53 0.48 0.00 0.00 7.00 1.42 0.53 0.90 1.57 26.87
1984 0.05 0.46 0.12 0.41 0.00 0.06 3.77 1.81 0.66 0.35 1.91 3.16 12.76
1985 1.49 0.41 0.66 0.02 0.19 0.47 2.00 0.00 0.58 0.44 2.47 0.59 9.32
1986 1.34 1.47 1.80 0.61 0.14 0.00 1.21 1.62 0.10 0.81 0.84 1.96 11.90
1987 1.27 1.03 1.78 1.01 2.21 0.77 2.20 0.05 0.15 1.13 2.44 1.26 15.30
1988 1.57 0.73 0.53 3.57 0.68 0.52 0.19 1.12 0.20 0.00 0.32 0.93 10. 36
1989 0.29 1.26 0.56 0.11 1.70 0.28 0.00 1.13 0.02 0.18 0.00 0.00 5.53
1990 2.21 0.71 0.84 0.82 0.61 0.03 0.79 0.36 0.46 0.10 0.24 0.22 7.39
1991 0.26 1.86 3.49 0.00 1.10 0.33 0.81 3.05 0.82 0.65 0.06 1.42 13.85
1992 1.54 4.61 4.59 0.00 0.50 0.12 0.49 0.39 0.00 1.15 0.00 3.13 16.52
1993 5.00 4.27 1.10 0.00 0.03 0.90 0.00 0.44 0.27 0.56 0.82 0.88 14.27
1994 0.46 1.84 1.14 0.99 0.63 0.00 0.27 0.29 0.74 0.23 0.94 2.62 10.15
1995 5.72 3.38 4.76 1.63 1.69 0.41 0.39 0.95 0.03 0.07 0.00 **** 19.03
1996 kkhkkk K hkkk khhkkk K(hkkk *khkkk Kkhkkk *kkkk *kkkk *kkkk *kkkk *kkk *kk*k 0. 00
1997 **** *x** (.13 0.00 0.03 1.35 0.25 0.22 2.33 0.04 1.36 1.62 7.33
1998 0.76 7.77 1.44 1.09 1.33 3.66 1.92 0.45 1.94 1.08 0.23 0.04 21.71
1999 0.32 0.27 0.19 3.52 0.43 0.07 1.14 0.34 0.59 0.00 0.00 0.00 +6.87
2000 1.02 4.79 1.47 0.28 0.08 0.13 0.00 3.09 0.08 1.52 0.47 0.00 12.93
2001 3.05 2.33 0.85 1.25 0.19 0.00 0.91 0.84 0.52 0.43 0.57 0.82 11.76
2002 0.25 0.30 0.75 0.55 0.06 0.07 0.23 0.00 0.18 0.06 0.59 0.34 3.38
2003 0.06 2.14 1.06 1.37 0.05 0.02 1.06 0.87 1.10 0.12 1.25 1.00 10.10

AVG 1.61 1.69 1.92

o

.88 0.68 0.33 0.92 1.17

o

.76 0.56 1.04 1.07 12.82

Not es: Averages do not include colums with O in themor data after 1995.
Total colum does not include data prior to 1960 or data after 1995 data.
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Not es:
Tot al

JAN

1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

Aver ages do not
col um does not

FEB

* k k%

0. 34

1.

OONOOOOOWOWROFRPROFRPRNPFPOONOONRPFPWPFROONMNPFPOOORMORLO

.19

72
00
31
07
00
00
45
22
03
00
05
55
90
87
84
82
20
00
78
62
02
79
16
08
34
22
78
34
86
09
97
41
32
31
20
11

.09

16

36
MAR APR
* k %k % * k %k %
0.02 0.78
0.95 0.08
0.00 0.02
1.46 0.15
4.79 0.83
0.88 0.52
0.31 0.07
0.00 0.00
2.75 3.59
0.27 0.42
0.11 1.16
3.55 0.08
0.00 0.05
4.54 3.89
0.72 1.80
1.76 1.95
0.17 2.27
0.35 3.31
0.83 3.25
0.23 0.01
0.03 0.21
0.81 1.78
0.92 0.53
0.42 0.00
0.49 0.38
0.22 0.13
0.94 1.01
3.16 0.00
4.13 0.65
1.09 0.52
0.91 2.63
0.97 0.15
0.03 0.00
6.04 1.44
0.05 0.03
3.86 1.09
1.50 0.43
0.05 0.27
2.50 0.52
1.33 0.97

include data prior

CANE SPRI NGS ( CS)
48 44 N 116 06 29 W
4000 FT (MsL)
PRECI Pl TATI ON SUMVARY

.00
.94

01
.15

01
.00

.13
.92

00
.40

(1 NCHES)
MAY JUN JUL AUG SEP
YEAR

* k k% * k k% * k kx % * %k k% * k k%
2.94 0.17 0.08 0.10 1.50
0.03 0.17 0.00 0.85 0.20
1.18 0.22 0.15 0.12 0.35
0.03 0.00 0.50 3.16 0.34
0.16 0.05 1.82 0.74 0.09
0.35 0.00 0.15 0.17 0.73
0.06 1.62 0.00 0.01 0.29
0.17 0.21 0.65 0.00 1.93
0.24 0.34 0.04 0.00 0.12
0.02 0.01 0.00 1.04 0.07
0.72 0.32 0.00 0.09 0.00
0.50 0.63 0.00 1.31 0.00
0.04 1.22 0.21 0.01 1.05
1.03 0.12 0.00 0.00 0.08
0.00 0.14 0.00 0.56 0.22
0.22 0.27 0.12 1.20 0.00
0.17 0.45 0.00 0.00 0.39
0.95 0.36 0.03 0.43 1.02
0.40 0.07 0.03 0.00 5.81
0.31 0.00 0.00 3.34 1.93
0.00 0.34 0.06 1.25 0.00
0.32 0.47 0.00 0.39 1.17
0.32 2.88 0.10 1.29 0.02
2.90 0.27 0.26 0.34 1.18
0.00 0.38 0.06 0.00 1.15
0.28 0.31 0.01 1.26 0.32
0.00 0.37 0.06 0.23 0.80
0.03 0.30 0.00 0.47 0.00
0.00 0.00 0.63 0.00 0.37
0.48 0.15 0.00 0.05 0.02
0.37 0.49 0.00 0.15 0.15
0.07 0.35 0.10 0.54 0.00
0.03 0.00 0.97 0.14 0.27
0.55 0.75 1.12 0.47 0.80
1.64 0.49 0.07 1.01 0.13
0.25 0.02 0.00 0.00 0.78
0.33 0.03 0.00 0.66 0.05
0 0.01 0.01 0 0.

0 0 0 0 0

0.46 0.36 0.19 0.58 0.61

include colums with ***x*

to 1965.

o

n

OO0 OO0 O0OO0OFrRPROO0OO0OO0OONPFPOOOOOOORFRPROO0OO0OO0OO0OWOOOOOO0OOO0OOOOOoO

NOv DEC TOTAL

00 0.10
00 0. 15
16 0.00
39 0.00
00 0. 36
28 0.74
04 0.00
12 0.01
65 1.39
00 0.11
00 1.46
15 0. 13
54 1.17
76 0.13
43 0. 45
00 0.02
17 0.02
81 0.05
10 0.13
49 0. 06
10 0. 17
16 0.22
00 0.67
00 1.67
22 0.00
24 0.08
17 0.01
33 0.21
00 0. 18
01 0.20
06 0.00
00 0.01
00 0.97
90 0.00
82 0.10
73 0.00
09 0. 30
13 0.69
06 0.06
.11 0.02
.43 0. 30
t hem

o

OO0 0000 O0ORrRPROO0OO0ODO0OO0OO0ODO0OO0OO0OORFRPROPFPOOOPFPOOOOORPROFRLPOORONDO

29
26
03
32
15
60
13
09
61
80
12
16
00
01
00
11
17
85
39
70
53
50
78
73
22
00
35
03
00
43
59
00
45
62
22
00
06
20
51

.75

.57

o

POOOO0OO0OO0OO0OO0OFRPRONOOOOOOOWOOOOORrPROOOPFRPROONOOOORL,NDO

02
38
45
58
04
04
12
31
05
50
65
01
10
69
22
49
00
00
68
86
13
43
59
96
16
00
04
81
01
64
68
04
75
58
01
00
00
20
35

.99

.69

A

A

A

A
DU UONNOOORARDMRPMNODOPS~MOO

~

OFRP OO PRANUUITOITODNM,OONOINNPFE O

41
72

.11

05
19
45
16
89
66
94
28
88
88
22
31

. 96
.75
.00
.57
.70
.75
.98
. 60
.44

76
94
18
13
37
84
98
61
44
51
73
47
76
42
56

.39

.68

141



Not es:
Tot al

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

Aver ages do

JACKASS FLATS (4JA),

*

OONOOOOOPRPROWRFRPROOOFRPRORPROORFRPROORPRPNOOOOOOOORPROOOOOOOOOOO

0.

JAN

* k%

.07
.23
.50
.52
.28
.01
.00
.23
.28
. 69
.00
.70
.03
.00
.00
.61
. 68
.03
.00
.59
.29
.10
.51
.23
.21
.23
.00
. 56
.54
.85
.50
.07
.44
.15
.18
. 36
.60
.55
.07
.41
.46
. 56
.51
. 68
. 06
.04

71

FEB

* Kk kK

NORFRPWOODOOOOWNOOOOOOOOOOORPRONOWOORPROOFRPRWFRPROOOOFRLROOOOO

0.

.42
.19
.24
.02
. 88
.01
.00
.00
. 26
.02
.32
.45
. 68
.22
.00
. 63
.02
.18
.20
.00
.91
.52
.01
.10
.24
. 36
.15
.02
.35
.44
.48
.08
.17
. 96
. 87
.33
. 65
. 83
.59
.00
. 26
.04
.98
.47
.04
.58

98

no

col um does not

MAR APR

kkkk kkk*k

00
00
21
18
13
35
30
27
01
02
11
58
31
01
00
59
32
63
05
03
00
35
77
64
68
00
00
11
95
13
00
14
02
68
97
95
34
48
27
00
26
07
90
40
09
99

COOOONOONOONRPOOOCRPOOOWRPEPRPOOO0O0OONOOOOCOOO0O0000000

o

.75

o

P OOONOOOOOO0OO0OO0OO0OO0ORrRPROO0OO0DO0D0D00000D000D00DO0OO00O0OO0O0OO0OFrROO0OO0OO0O0OO

0.

. 68
.00
.08
.05
.00
.13
.25
.91
.00
. 63
.25
.07
.10
.08
.11
. 06
.03
.16
.60
.00
.53
.01
.10
.01
.28
.32
.01
.00
.27
.22
.53
.00
.29
.00
.00
.01
.49
.29
.00
.02
.81
. 06
.31
. 26
.00
.70

32

cNeoNeoNol NeoleoNolNoNoloNoNoNoNoloNeoNoNoloNoloNoNolNol NeoNolNoNoloNoloNoNoNoNoNoNoloNoNoNoNoNel

0.

116 17 20 W 3422 FT (MsSL)

AUG

* k%

.00
.33
.01
.71
.00
.25
. 36
.28
.10
.51
.02
.22
.37
.20
.94
.01
.05
.01
.00
.97
.04
.35
.00
.02
.45
. 89
.74
.00
.78
.00
.40
.25
.43
. 38
.00
.05
.00
.98
.00
.00
.47
.13
.19
.00
.00
. 80

38

36 47 05 N
PREC! Pl TATI ON
(1 NCHES)
MAY JUN JUL
YEAR

* k% % * k% % * k% % *
.17 0.00 0.00 0
.00 0.00 0.06 0
.02 0.11 0.07 0
.27 0.06 0.18 0
.21 0.11 0.38 0
.28 0.09 0.00 0
.04 0.26 0.33 0
.07 0.10 0.25 0
.00 0.00 0.48 0
.330.22 0.44 0
.00 0.29 1.50 0
.04 0.67 0.71 0
.00 0.06 0.27 0
.60 0.00 0.18 0
.01 0.58 0.00 0
.28 0.02 0.04 0
.00 0.00 0.55 0
.18 0.00 0.02 0
.25 0.00 0.74 0
.41 0.03 0.00 1
.01 0.00 0.10 0
.41 0.00 0.55 0
.41 0.07 0.20 0
.71 0.00 0.00 O
.31 0.00 0.06 0
.04 0.00 0.00 3
.00 0.00 4.50 1
.21 0.03 0.37 0
.34 0.00 0.32 0
.82 0.08 2.57 0
.17 0.00 0.41 0
.75 0.48 0.00 0
.33 0.01 0.42 0
.48 0.01 0.02 0
.04 0.00 0.02 0
.02 1.24 0.00 0
.25 0.00 0.00 0
.89 0.10 0.15 0
.18 0.00 0.00 0
.03 0.03 0.05 0
.95 1.34 0.55 0
.04 0.04 0.70 0
.00 0.05 0.00 0
.10 0.00 0.71 0
.00 0.00 0.05 0
.14 0.00 1.49 0
28 0.13 0.42 0.
\M t h * k% %

t include colums
include data prior to 1958

in

SEP

* Kk kK

11
03
78
00
06
65
00
00
19
21
00
03
00
09
08
00
00
16
13
01
90
00
23
33
40
54
30
67
07
00
21
10
75
35
00
02
21
00
00
25
72
09
33
96
03
57

COOORPROPRPOO0O0000C00C000O000000ONO00000OOCO0O0OORPO0OOO0

0. 36

t hem

*

cNeoNoNoNoNoNeoloNoNoNolNoNoNoNoNoll NelloNeoloNoloNoNolNoloNoNoNoNoll NeolloNeolNoNolNeoNoNolNoNoNoNoNoNel

o

OCT Nov

* k%

. 63
.00
.58
L11
.09
.15
.10
.25
.00
.00
. 26
.27
.00
.00
.42
. 26
.74
.17
. 96
. 06
.69
.00
.00
.00
.02
.08
.01
. 06
.99
.79
.00
.12
.01
.23
.73
.44
.00
.02
.21
.03
.31
.00
. 67
.52
L11
.02

.29

* Kk kK

.17
.00
. 38
.71
.00
.45
.31
. 67
.07
.64
.07
. 56
.78
.18
.22
. 36
.04
.00
.00
.00
.75
.01
.00
.35
. 66
.55
.99
.08
. 63
.84
.08
.00
. 26
.16
.00
.33
.45
.00
.19
.70
.25
.00
. 06
.32
.32
.19

aleNeoNoNoNoNeoll NeoloNolNeoNoNoNoNoloNeoll NeoloNoloNoNoloNoNoNoNoNoll NeoloNeoNolNoNeoll —NeoloNoNeol ool

o

.43

o

POOOOO0OOORONODOOOCOOONOOOCOOCOOOOOOOPODODOWOOO000000

DEC TOTAL
30 0.30
00 2.25
14 0.98
00 3.98
87 3.68
25 3.39
05 4.42
00 1.95
02 8.05
58 1.97
39 4.10
06 3.88
00 8.30
49 4.09
74 3.30
01 4.37
17 6.083
86 3.29
00 1.54
01 7.94
40 4.50
40 11.62
35 4.65
00 5.30
00 3.39
25 4.56
85 10. 86
43 10. 13
17 3.28
40 6.64
62 9.36
02 4.80
00 1.99
04 3.17
97 5.39
19 10.00
74 10. 49
61 4.60
02 10.31
84 3.35
74 3.26
02 14.40
00 5.73
00 7.00
16 7.58
31 1.01
52 11.04

.51 5.56

142



Not es:

Tot al

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

AVG

*

0.

COMNOOOOCOROWOOOORPOOOROONENMNOOOROOOONOOOOD

JAN

*
*
*

.05
.42
35
24
06
67
01
00
00
92
24
04
00
69
65
46
06
54
41
16
00
50
96
39
88
18
58
20
85
26
32
35
09
55
55
20
49
18
20
09

84

FEB

*k k*x

1.

NOPWOUOOOOWWOOOO0O0O00O0O0OORPROWOWOOROOR,WR,OOOO

.03
.00
64
00
23
99
10
39
00
90
02
16
86
00
64
50
61
23
35
46
07
02
50
43
25
14
28
73
27
64
66
52
55
04
97
04
33
45
05
20

11

0.

COOOORPOONMNOONPOOOOROONMNNNREPRPWOORPOWOOOOO0000O0

MAR

. 48
23
49
05
00
29
75
39
06
00
02
45
06
06
00
41
37
91
31
79
86
00
07
00
77
50
04
07
52
32
50
24
61
20
00
98
06
89
39
14
37

87

Aver ages do not
col unmm does not

0.

POOORPROOO0000000RR,RO00000000000000000LOO0ONOO

36

APR

11
42
37
03
42
23
12
07
02
07
09
00
39
61
00
98
00
21
21
01
10
01
01
18
32
92
00
15
00
05
01
16
31
00
05
53
48
27
38
00
48

34

ROCK VALLEY (RV)

41 07 N 116 11 32 W
3400 FT (MBL)
PRECI PI TATI ON  SUMVARY
(1 NCHES)
MAY JUN JUL AUG SEP
YEAR

0.10 0.10 0.00 0.77 1.35
0.02 0.20 0.79 0.32 0.00
0.09 0.02 0.39 0.19 0.00
0.34 0.07 0.27 0.15 0.00
0.21 0.02 0.28 1.12 0.19
0.01 0.12 2.01 0.16 0.00
0.07 0.48 0.24 0.04 0.05
0.00 0.03 0.01 0.89 0.00
0.76 0.00 0.18 1.29 0.01
0.00 0.44 0.00 0.79 0. 33
0.25 0.03 0.00 0.09 0.00
0.01 0.00 1.01 0.06 0.00
0.32 0.00 0.00 0.07 0.21
0.28 0.00 0.53 0.00 2.01
1.80 0.13 0.00 2.34 0.10
0.04 0.00 0.03 0.00 0. 88
0.03 0.00 0.45 0.07 0.01
0.55 0.01 0.50 0.00 0. 25
1.22 0.00 0.00 0.10 0.56
0.48 0.00 0.42 0.24 0.74
0.07 0.00 0.00 4.43 0.35
0.00 0.00 3.12 2.10 0.13
0.27 0.02 0.94 0.00 0. 80
0.04 0.00 0.40 1.27 0.03
1.36 0.09 0.90 0.18 0.00
0.16 0.10 0.23 1.72 0. 14
0.30 0.03 0.00 0.39 0.09
0.66 0.04 1.48 0.15 0.41
0.50 0.02 0.01 1.00 0. 42
0.08 0.01 0.14 0.00 0.00
0.00 1.01 0.00 0.43 0.01
0.14 0.00 0.02 0.00 0.01
0.58 0.02 0.10 0.08 0.00
0.20 0.04 0.00 0.00 0.00
0.00 0.65 0.07 0.00 2.19
0.67 0.95 0.03 0.39 0. 44
0.35 0.00 1.20 0.09 0. 85
0.11 0.00 0.00 0.13 0.07
0.06 0.00 0.54 0.00 0. 26
0.00 0.00 0.23 0.00 0.00
0.15 0.00 1.24 0.93 0. 86
0.30 0.11 0.43 0.54 0.34

COOOOO0O0O0O0O00O00O000ORPO0O0000000O0ORPRORPRORPROO0OO00O000O0OO0

CCT NOv DEC TOTAL

.13
16
03
00
00
46
28
00
00
26
15
05
02
37
09
75
00
05
04
14
07
16
35
81
91
04
07
05
14
58
30
00
02
00
00
15
00
41
52
28
02

29

include colums with **** in them
i nclude data prior to 1964.

©

COOOOOCOPOOO0O0O0O0O0O0O0O0ORPOO0O000O000O0OORP,OO00OOROROO

73
33
94
00
10
05
40
77
02
16
28
10
08
00
00
57
10
04
45
97
73
09
98
89
91
05
00
32
02
00
28
26
00
05
78
11
00
00
42
41
91

45

©

POOOOCOORPORPRONOOOORPOONMNOOOOOOOOOROOROOO0O0ONOO

.03

00
46
79
28
17
00
69
60
00
43
29
00
05
48
83
34
00
00
41
75
35
49
70
07
11
00
05
82
21
56
80
04
10
50
02
00
00
16
38
54

60

o

CROURPRRALWLOWOOUARNODROCOUNRWIONGANDLRALORWNONW

80
55
40
69
86
79
09
96
33
05
16
23
35
77
63
78
33
19
66
96
98
03
45
78
33
10
24
24
38
51
00
61
63
23
83
79
27
70
36
69
79

22

143



JAN
1962 *k k%
1963 0. 05
1964 * k k*k
1965 *k k%
1966 * k k%
1967 * k k%
1968 * k k%
1969 *k k%
1970 * k k%
1971 *k k%
1972 0.00
1973 0. 67
1974 1. 24
1975 0.02
1976 0.00
1977 0. 66
1978 1. 80
1979 1.11
1980 2. 07
1981 0. 20
1982 0. 39
1983 0. 64
1984 0.00
1985 0.51
1986 0. 84
1987 0.71
1988 1.48
1989 0. 22
1990 0. 90
1991 0. 26
1992 0.56
1993 2. 26
1994 0. 16
1995 2. 74
1996 0. 22
1997 0. 39
1998 0.50
1999 0.08
2000 0.62
2001 0.95
2002 0. 40
2003 0.10
AVG 0.77

Not es:

Tot al

FEB

*k k*x

0

.62

*k k%

*k k%

*k k*x

*k k%

*k k%

*k k%

*k k%

*k k*x

0.

PORPPNOROOOONPOOOOOOOOOCOORPONOROORO

.00
.38
.01
84
94
00
03
36
48
15
44
50
12
02
39
37
28
15
15
76
22
95
72
40
67
08
10
08
21
03
02
69

83

MAR

*k k%

0

. 40

*k k%

*k k%

*k k%

*k k%

*k k%

*k k%

*k k%

11

0. 00

0.

COLOORPOORPOORPOOO0OORPOORREPRPEPREPOOOON

.30
06
70
03
00
88
30
05
61
18
33
05
17
08
28
02
10
20
85
95
51
27
60
31
00
12
04
40
46
45
47

69

Aver ages do not
col unmm does not

*
0
*
*
*
*
*
*

*

0.

POOOPOOOOO0O000OR,O0000000000000000

MERCURY
36 39 59 N

(1 NCHES)

( MER)
116 00 66 W
3770 FT (MBL)
PRECI Pl TATI ON' SUMVARY

APR MAY JUN JUL

* k k
11
* k k
* k k
* k k
* k k
* k k
* k k

* k k

.02
.29
.25
00
60
41
01
79
02
12
24
26
10
31
02
23
49
46
00
08
00
00
01
32
31
02
00
96
64
17
13
00
06

32

*k kk

0.

08

* k kk

* k kk

*k kk

*k k*k

* k kk

* k kk

*k k*k

0.

OO0 O000000000000ON0O0000ORO00OR 000000

.75
. 07
. 67

00
30
27
18
14
00
66
10
85
08
00
10
20
69
26
01
21
48
03
02
05
36
05
00
34
04
00
22
00
23

34

YEAR
*kkk*k kkhkk*%x
0.19 0.00
*kk*k kkhkk*%x
*kk*k kkhkk*%x
*kkk*k kkhkk*%x
*kk*k kkk*%x
*kk*k kkhkk*%x
*kk*k kkhkk*%x
*kk*k kkhkk*%x
0.00 0. 14
1.19 0.02
0.06 0.10
0.00 1.03
0.00 0.00
0.00 0.96
0.10 0.05
0.00 0.03
0.00 0.93
0.09 0.65
0.00 0.00
0.00 0.94
0.00 0.00
0.02 4.40
0.00 0. 33
0.00 1.54
0.16 0.47
0.12 0.02
0.02 0.00
0.01 1.30
0.03 0. 26
0.02 0.31
0.22 0.00
0.00 0. 33
0.15 0.09
0.11 0.00
0.99 0. 26
1.83 0.51
0.04 0.68
0.00 0.00
0.00 0.65
0.00 0.60
0.00 1.48
0.14 0.59

*
0
*
*
*
*
*
*

*

AUG

*k K
.28
* kK
*k K
*k K
* kK
*k K
*k K

*k K

.22

1.83

POOOORFRPROOO0OO0OO0OO0OO0OO0OO0OO0O0OO0ONUIPOOOOPFRLROOOO

0.

.24
L11
.00
.00
.10
.01
.39
.00
.07
.19
.04
.48
.00
.54
.00
.97
. 36
.25
.71
.02
.53
.02
.33
.03
.07
.18
.00
.28
.00
.00
.22

62

i nclude colums with ****
i nclude data prior to 1972.

0
2

o

COOORPONOOOOOOLO0O0O0O0ORPORPRO0O00O00O0ORO0O0ORO

CCT NOv DEC TOTAL

SEP
.57 0.32
.28 0.13
*kkkk *k*k%
*kkk **k*k%
*kkk **k*k%
*kkk **k*k%
*kkk **k*k%
*kkk **k*k%
*kkk **k*k%
.01 0.03
.05 1.07
.00 0.12
00 0. 10
30 0.16
67 0.84
03 0.19
07 0. 33
02 0.00
21 0.02
85 0.05
63 0. 26
14 0. 14
00 0.14
29 0.28
00 1.07
00 1.52
00 0.00
05 0.04
66 0.07
92 0. 26
00 0.70
00 0.21
01 0.02
00 0.02
00 0. 34
30 0.04
24 0.11
39 0.00
16 0.27
06 0.80
07 0.60
03 0.03
.38 0.30
n them
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*kk*k k*k*k*%x
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*kk*k k*kkx%x
*kk*k *k*kx%x
0.04 1.42
1.00 0.05
0.51 0.56
0.08 1.40
0.01 0.01
0. 00 0. 07
0.01 0.59
1.67 0.87
0.04 0.40
0.00 0.00
0.42 0.00
1.08 0. 27
0.79 0.70
1.59 1.76
1.17 0.22
0.83 0.29
0.65 0. 77
0.41 0.21
0.00 0.00
0.26 0.05
0.20 0.99
0.00 1.47
0.17 0.49
0.32 1.21
0.00 0.02
0.56 0. 47
0.78 0.41
0.22 0.01
0.00 0.00
0.00 0.00
0.12 0. 07
0.46 0.35
0.53 1.27
0.42 0.50
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39
14
00
00
00
00
00
00
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57
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03
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62
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14
72
28
37
43
02
78
32
12
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11
49
95
11
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1963 * k k%
1964 0. 00
1965 0. 19
1966 0. 17
1967 1. 23
1968 0. 10
1969 1.77
1970 0.02
1971 0.00
1972 0.00
1973 0.79
1974 0.91
1975 0. 05
1976 0.00
1977 0. 60
1978 1.67
1979 1.60
1980 1.79
1981 0. 30
1982 0. 37
1983 0. 76
1984 0.02
1985 0. 79
1986 0.57
1987 0. 83
1988 1. 25
1989 0. 24
1990 0. 67
1991 0. 24
1992 0. 66
1993 2.51
1994 0. 12
1995 3. 37
1996 0. 30
1997 0. 49
1998 0. 47
1999 0. 06
2000 0.51
2001 1.17
2002 0. 30
2003 0. 06
AVG 0.67
Not es:

Tot al
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*
*
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62
00
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29
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26

88
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36 37 16 N
3250 FT (MBL)
PREC Pl TATI ON SUMVARY
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.32

46
03
00
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00
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92
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08
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29
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84
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36
29
39
34
00
10
03
40
46
35
44

66

Aver ages do not
col unmm does not

*k k%

0. 46

0.

i nclude colums with ****
i nclude data prior to 1964.

POOOPOOOOO0OO00OORO00000000000000RLOO0000ON

15
00
86
05
16
09
02
20
00
00
10
78
00
93
03
15
14
28
15
04
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34
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00
01
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12
00
12

35

(1 NCHES)

*
*
*
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0.
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. 07

16
00
09
00
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00
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45
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00
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17
94
30
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51
05
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09
44
00
00
12
00
23

29

116 01 33 W

*k k%

0.

COLOORPOO0O0O0000O0000000000O00O00000000O00O00000O

YEAR

* kK%
.12 0.12
02 0.42
00 0. 47
02 0.77
41 0.76
68 0. 66
04 0.01
00 0.02
15 0.00
03 0.00
00 0. 37
00 0.00
01 0.70
24 0. 20
00 0.00
00 0.73
17 0.54
02 0.00
00 1.72
00 0.00
00 3.64
00 0. 38
00 1.63
20 0.63
05 0.09
08 0.00
02 2.05
02 0.35
08 0.15
41 0.00
00 0.21
08 0.02
05 0.13
78 0. 45
35 0. 26
05 1.10
13 0.01
00 0. 32
00 0.25
00 1.13
13 0.51

* kK k

0.04

POOOORFRPROOO0OO0OO0COCORrROFRPROOOWUIOCOORrROPRPROOOOOOOOORrROO

0.

.73
.40
.20
L7
.02
. 83
.72
. 96
.09
.01
.00
.00
. 57
.00
.43
.00
. 06
. 60
.37
.14
.00
.48
.00
. 87
.29
. 06
.47
.01
.09
.20
.72
.16
.00
.51
.03
.34
. 06
.00
.18

66

*k k%

o

COLORPONOOOO0OOOO00O0ORPORPOOO0OORO000000O0000O0O

0.11
.00 0.05
00 0.01
20 0.00
05 0.00
00 0. 28
19 0.03
01 0.00
01 0.00
60 0.79
00 0.05
00 1.00
53 0. 07
71 1.05
02 0.13
17 0.58
00 0.00
43 0.01
49 0.05
18 0.35
01 0.19
01 0.15
43 0. 37
00 1.02
04 1.65
00 0.01
34 0.03
15 0.08
99 0.12
00 0.73
04 0. 26
00 0.02
00 0.00
00 0. 32
46 0.00
18 0. 11
37 0.00
17 0.33
08 0. 66
08 0. 49
00 0.01
.35 0. 27
n them

o

COOOO0O0OO0O0OOO0O0O0O0O0OORPOOOOORPOO0OOORPOO0O0ORONOO

DEC TOTAL

90 0.03 1.
24 0.04 1.
07 2.45 8.
00 0.26 2.
52 0.00 5.
08 0.02 3.
04 0.00 6.
57 0.13 2.
14 1.48 3.
11 0.02 3.
03 0.00 6.
17 1.57 4.
03 0.01 2.
00 0.05 6.
02 0.79 5.
59 0.88 10.
05 0.27 6.
00 0.00 6.
49 0.00 5.
90 0.32 8.
84 0.82 12.
76 1.91 10.
21 0.27 4.
87 0.15 6.
71 0.98 8.
33 0.21 5.
00 0.00 1.
29 0.02 4.
12 0.81 5.
00 1.54 6.
16 0.38 7.
27 1.27 3.
00 0.00 7.
53 0.48 3.
64 0.36 5.
26 0.01 11.
00 0.00 4.
01 0.00 4.
09 0.19 4.
55 0.27 2.
69 1.48 8.
.47 0.47 5.

04
46
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74
44
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77
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01
39
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E.2. Graphsof annual totalsfor precipitation for the identified locations.
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Yucca Dry Lake Area 6 Precip (1959-2003)
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PHS Farm Area 15 Precip (1965-2003)
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Mid Valley-Area 14 Precip (1965-2003)
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I

Little Feller-Area 18 Precip (1977-2003)
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Rainier Mesa-Area 12 Precip (1960-2003)
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40 Mile Canyon North Precip (1961-2003)
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Cane Springs-Area SW Precip (1965-2003)
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E.3. Annual Distribution of Cb Days for Desert Rock, NV

FIVE-DAY RUNNING TOTAL OF CB DAYS FOR THE DESERT ROCK METEOROLOGICAL OBSERVATORY FOR JANUARY THROUGH DECEMBER; 1978 THROUGH 2003
(HOAA ARL/SORD, 0204)
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E.4. “Return Period” graphsfor extreme precipitation eventson the NTS

Return Period (Years)
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Normal fit to the annual maximum dailily precipitation data mix for Y ucca Flat, Desert Rock, and
Beatty, Nevada, for the period 1948 through 1995. After Randerson, 1997.
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Return Period (Years)
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Annual maximum daily precipitation versus return period for Desert Rock, Nevada, for 1979 through
1995 with afit to anormal digribution. After Randerson, 1997.
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Return Period (Years)
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1976 through 1995. Dashed lines enclose 95% confidence limits. After Randerson, 1997.
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