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PREFACE

This document uses Englishunits (such as, mph, inches,and °F) when

presentingall information. The decisionto use Englishunits was based on

severalfactors. First,measurementsmade at the HanfordMeteorologyStation

are recordedand stored in Englishunits. Second,previousHanfordclimato-

logicalsummarieswere publishedusing Englishunits. Third, Englishunits

are still the standard in the NationalOceanic and AtmosphericAdministration

(specifically,NationalClimaticData Center and NationalWeatherService)

reportingand publications. Finally,most users of this documentare more

familiarwith meteorologicalparametersin Englishunits, rather than theiY

metric equivalents. For example,most users of this document think of a

pleasant summerday being 86°F rather than 30°C.

Throughoutthis document the term "normal"is used to indicateclimato.-

logicalnormalwhich is definedas an averagevalue over a period of years of

any meteorologicalelement such as temperature,pressure,and rainfall. The

acceptedconventionuses a 30-yeartime period,ending with the first year of

each new decade (such as 1951-1980,1961-1990,1971-2000). The current time

period used for climatologicalnormals is 1961-1990.

Some useful conversionsbetweenEnglishunits and metric equivalents

are:

I foot = 0.3048 meter I mile per hour = 0.447 meters/second

I mile = 1.609 kilometer °F = (9/5 x °C) + 32

I inch = 2.54 centimeters °C = 5/9 x (°F -32)
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SUMMARY

This documentpresentsthe climatologicaldata summaryfor calendaryear

1993. It presents updatedhistoricalclimatologiesfor temperature,wind,

precipitation,and other miscellaneousmeteorologicalparametersfrom the

HanfordMeteorologyStation (HMS) and HanfordMeteorologicalMonitoring

Network. It also presentsclimatologicalnormal and extremevalues of

temperatureand precipitationfor the HMS.

Previousdocuments (Stoneet al. 1983, for example)have included

climatologicaldata collectedat the old HanfordTownsite,located approxi-

mately 10 miles east-northeastof the presentHMS. The recordsfor these two

differentsites (HMS and HanfordTownsite)have been frequentlyinterchanged

as if representingthe same location. With the exceptionof Section2.0, the

remainderof this documentuses data only from the HMS, with a period of

record beginningDecember7, 1944.
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1.0 INTRODUCTION

This documentpresents the calendaryear 1993 climatologicaldata

summaryfor the HanfordMeteorologyStation (HMS),and additionalclimatol-

ogies for temperature,wind, precipitation,and other meteorologicalparam-

eters for the HMS and the automatedstationsof the HanfordMeteorological

MonitoringNetwork (HMMN). Climatologicalnormal and extremevalues for

temperatureand precipitationare also presented. Currently26 monitoring

stationsare within and locatednear the UoS. Departmentof Energy's (DOE's)

HanfordSite in southeasternWashingtonState (Table 1.1 and Figure 1.1). A

detaileddescriptionof each of the monitoriagsites, includingphotographsof

the topographysurroundingeach site, is providedin Glantz and Islam (1988).

TABLE I.I. Site Numbers,Names, and Codes for the
HanfordMeteorologicalMonitoringNetwork

SITE SITE PERIODOF

NUMBE..__.__RR SITE NAME COD.___EE OPERATION

1 ProsserBarricade PROS 1/82 - Present
2 EmergencyOperationsCenter EOC 1/82 - Present
3 Army Loop Road ARMY 1/82 - Present
4 RattlesnakeSprings RSPG 1/82 - Present
5 Edna EDNA 1/82 - Present
6 200 East 200E 1/82 - Present
7 200 West 200W 1/82 - Present
8B Beverly BVLY 8/91 - Present
8W Wahluke(no longeractive) WAHL 1/82 - 7/91
9 Fast Flux Test Facility FFTF 1/82 - Present
10 Yakima Barricade YAKB 1/82 - Present
11 300 Area 300A 1/82 - Present

12 Wye Barricade WYEB 1/82 - Present
13 IO0-N lOON 1/82 - Present
14 WNP-2 WPPS 1/82 - Present

15 FranklinCounty FRNK 1/82 - Present
16 GableMountain 6ABL 1/82 - Present

17 Ringold RING 1/82 - Present
18 RichlandAirport RICH 1/82 - Present
19 Sagehill (no longeractive) SAGE 1/82 - 1/93
20 RattlesnakeMountain RMTN 1/82 - Present

21 HanfordMeteorologyStation HMS 1/82 - Present
22 Pasco Airport PASC 10/87 - Present
23 Gable West GABW 3/86 - Present
24 IO0-F IOOF 3/86- Present
25 VernitaBridge VERN 2/88 - Present
26 622R (Co-locatedwith #21 - HMS) 622R 1/82 - Present
27 Tri-CityVocationalSkillsCenter VSTA 2/91 - Present

1.1



Vancouver

8B
PoFtland

e8W

100 N 100-F |
Area

e!9
--N'--

160
2OOE

Area Area • 17
\

HanfordSite •4

Boundary _

400 Area

•15
20 •2 1 300Area

3000 Area

Pasco

27•

0 4 8 kilometers Kennewick
I I I I]
t I i i
0 2 4 6 8 miles

FIGURE1.1. Map of the Hanford Site and Surrounding Areas
(See text for discussion of symbols and numbers)

The locationof the HanfordMeteorologyStation is indicatedby a black

square. Other meteorologicalmonitoringlocationsare denotedby black

circles. Station identificationnumbers are shown in bold type beside the

square and circles. (In Table 1.1, names are providedfor each of the

numberedmonitoringlocations.)
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Operationof the HMS is a functionof the Meteorologicaland Climatolog-

ical ServicesProjectwhich is funded by the U.S. DOE, RichlandOperations

Office. This project,managed by the PacificNorthwestLaboratory,(a)is

responsiblefor providingDOE and HanfordSite contractorswith ongoing

meteorologicaland climatologicalservicessupport,primarilyfor emergency

r_sponce activities,HanfordSite work scheduling,and general site safety.

Detailed,real-timemeteorologicaldata are needed in the event of a release

of hazardousmaterialto the atmospherefrom any uf the HanfordSite facili-

ties. These data can be used to model atmosphericdispersionand to estimate !

the environmentalimpactsof the release. Meteorologicaldata and weather

forecastsare also necessaryto assure that operationsand activitieson the

Hanford Site are conductedsafely,particularlywhere specificweather

conditionsmight impactthose operationsor activities. The climatological

database is also used in environmentalstudies,environmentalimpactreports,

facilitydesign, and planningoperations.

During the periodfrom April 1912 throughMarch 1943, cooperative

observersfor the U.S. Weather Bureau (nowthe NationalWeather Service)

recordeddaily maximum and minimum temperatures,and precipitation,including

measurementsof unmeltedsnow at the HanfordTownsite,about 10 miles east-

northeastof the presentHMS. From late-1943until mid-1944,the U.S. Weather

Bureau recordedsome meteorologicaloperationsin Richland. Then, in 1944 as

part of the ManhattanProject,the HanfordMeteorologyStationwas estab-

lished. Hourly observationsbegan on December7, 1944.

The HMS and its 410-ft (125-m)instrumenttower are locatednear the

center of the HanfordSite, between the 200 West and 200 East Areas

(Figure1.1, No 21). Hourly observationsof wind direction,wind speed, and

air temperatureare made at multiple levels on the 410-ft tower. A varietyof

other meteorologicalparametersare also measuredor observed. These para-

meters includepresentweather,dew point temperature,relativehumidity,

precipitation,atmosphericpressure,cloud cover,visibility,and solar

radiation. Severalclimatologicalsummariesof data collectedat the HMS, at

(a) The PacificNorthwestLaboratoryis operated by BattelleMemorial
Institutefor the U.S. Departmentof Energy under Contract
DE-ACO6-76RLO1830.
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the old Hanford Townsite, and Richland monitoring locations have been pub-

lished over the past 30 years (Jenne and Kerns 1959, Stone et al. 1972, and

Stone et al. 1983).

Beginning with calendar year 1994 monthly summaries and with this

document, historical data from the old Hanford Townsite and Richland will no

longer be included in these reports. The climatological data record from the

HMSis now sufficiently long to stand alone.

The sections in this document are organized as follows:

• Section 2.0 - Calendar Year 1993 Summary

• Section 3.0 - Temperature Climatology

• Section 4.0 - Precipitation Climatology

• Section 5.0 - Wind Climatology

• Section 6.0 - Miscellaneous Climatological Statistics

• Section 7.0 - References

• Section 8.0 - Bibliography.

I
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2.0 CALENDARYEAR 1993 SUMMARY(a)

Calendaryear 1993 is the first year since 1985 with a below-normal

averageannual temperature. The averagetemperaturefor 1993 was 51.8°F, 1.5°

below normal (53.3°F). The warmestyear on record is 1992, which averaged

56.4oF;the coldest is 1985,which averaged49.6°F.

Eight months during 1993 were cooler than normal, six of which were at

least 2.0° below normal,and four of which were more than 5.0° below normal.

July 1993 was a record cold month, averaging70.5°F,5.7° below normal

(76.2°F). Four months were warmer than normal,three of which were at least

3.0 ° above normal. May had the greatestpositivedeparture (+5.2°),and

Februarythe greatest negative (-7.2°).

Precipitationfor calendaryear 1993 totaled7.83 inches,125% of normal

(6.26 inches). Calendaryear snowfalltotaled36.2 inches,the third highest

calendaryear snowfalltotal on record. The highestwas 45.1 inches in 1916.

Normalyearly snowfall is 13.8 inches.

January 1993 was much colder and wetter than normal. The averagetemp-

eraturefor the month was 24.8°F,6.5° below normal. It was the coldestmonth

at the HMS since December 1990,which averaged24.1°F. Precipitationfor the

month totaled 1.30 inches,165% of normal. Snowfallfor Januarywas 17.1

inches,the second highestmonthly snowfallon record,comparedto a normal

Januarysnowfallof 3.9 inches. January 1950 recorded 23.4 inches,the larg-

est Januarysnowfallon record.

February1993 was anothercold month, averaging30.8°F,7.2° below

normal. The period from February 15 to 28 averaged 18.1° below normal,with

numerous record low temperatures(see Table 2.1). The minimumtemperatureof

3°F on February28 was the coldesttemperatureever recordedthat late in the

winter season. Februaryprecipitationtotaled 1.17 inches,189% of normal

(a) Note: During 1993, the climatologicaldatabase includeddata from the
old HanfordTownsite,with the record beginningin 1912. Therefore,the
calendaryear 1993 summaryincludessome referencesto that data.
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TABLE 2.1. Daily TemperatureRecords for 1993 (Previousrecord
and year of occurrencein parentheses)

MAXIMUM MINIMUM

DATE HIGH LOW HIGH LOW

Jan 13 -4*(-4,1949)

Feb 22 11 (14, 1918)

Feb 24 11"(11,1962)

Feb 25 28 (34. 1962) 4 (14, 1962)

Feb 26 28*(28,1955) 10 (12, 1962)

Feb 27 26 (30, 1955)
Feb 28 25 (27, 1962) 3 (12, 1960)

Mar 1 26 (34, 1967)
May 3 58 (60, 1942)

May 12 100 (98. 1931)

May 19 92 (91, 1912)

Jun 22 71 (73, 1963)

Jul 13 77*(77,1983)

Jul 17 73 (77, 1987+)

Aug 25 43 (46, 1925)

Sep 29 92 (91, 1990+)

Sep 30 88"(88,1991+) 64 (58, 1989+)

Oct 27 43"(43,1956)

Dec 10 67 (64, 1946)

+ Most recentof severaloccurrences.
* Ties record.

(0.62 of an inch). Snowfallfor Februarytotaled 12.4 inches,comparedto a

Februarynormal of 2.0 inches,and was the fourth highestFebruary snowfallon

record.

February1916 holds the record snowfallwith 26.0 inches. The 10.2-inch

snowfallthat occurred between6 p.m. on February18 and 6 p.m. on February19

was a new record 24-hr snowfall. The previousrecordwas 8.8 inches on

November21 and 22, 1985.

The winter of 1992-93 (December1992, January and February1993)

averaged28.5°F, 5.1° below normal (33.6°F). The coldestwinter on record

averaged24.2°F in 1948-49,and the warmestwas 41.1°F in 1933-34. Winter

season snowfalltotaled 56.1 inches,the most snowy winter on record. The

previous recordwas 43.6 inches during the winter of 1915-1916,and normal is

13.8 inches. Other snowfallrecordsfor the winter of 1992-1993include:
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• largest December snowfall with 21.0 inches (previous record
19.1 inches in 1964)

• second most snowy January with 17.1 inches (record January was
23.4 inches in 1950)

• fourth highest February snowfall with 12.4 inches (record February
was 26.0 inches in 1916)

• third most snowy March with 3.5 inches (record March was 4.2 inches
in 1951)

• most days with z 1 inch on ground: 71 (previous record 62 days in
1985-198¢)

• most days with z 6 inches on ground: 41 (previous record 35 days
in 1964-1965)

• most days with z 12 inches on ground: 9 (previous record 4 days in
1964-1965)

• greatest 24-hr snowfall: 10.2 inches on February 18 and 19
(previous record 8.8 inches on November 21 and 22, 1985).

March 1993 continued the 1993 pattern of cool months. The average

temperature of 43.2oF was 2.4 ° below normal. It was the foggiest March on

record, both for number of days with fog (10) and total duration of fog

(129.1 hours). The previous records were 9 days in 1989, and 35.1 hours total

duration in 1978. 1993 also had a record number of cloudy days in March (24);

the previous record was 23 days in March 1977. Precipitation for March 1993

totaled 0.67 inch, 143%of normal (0.47 inch). March snowfall totaled

3.5 inches, the third snowiest March on record. Normal March snowfall is

0.3 inch.

April 1993 temperatureswere nearly normal. The averagetemperatureof

52.5°Fwas 0.2° below normal. No prolongedperiodsof either above or below

normal temperaturesprevailed. April precipitationtotaled0.71 inch, 173% of

normal (0.41 inch). A thunderstormon April 29, althoughdroppingonly

0.01 inch of rain at the HMS, left as much as 0.40 inch of precipitationat

other Tri-Citieslocations,with some reportsof one-half inch hail.

May 1993was the seventhwarmestMay on record. The averagetemperature

of 66.5°Fwas 5.2° above normal. The warmestMay occurredin 1947 and
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averaged68.8°F. Precipitationfor May totaled0.60 inch, 118% of normal

(0.51 inch), and was the eighth consecutivemonth with above normal

precipitation.

The spring season (March,April, and May) was slightlywarmer and much

wetter than normal. The temperatureaveraged54.1oF,o.g° above normal

(53.2°F). The warmest springsoccurred in 1992 and 1947 with averagetempera-

tures of 58.2°F,while the coolest,in 1955, averaged48.0°F. 1993 spring-

time precipitationtotaled1.98 inches,142% of normal (1.39 inches). Tke

wettest spring, in 1957, received3.06 inches,whi_e the driest, in 1968,

receivedonly o.og inch.

June 1993 was slightlycooler than normal,averaging68.4°F, 1.3° below

normal (69.7°F). Precipitationfor June totaledonly 0.12 inch, 32% of normal

(0.38 inch).

July 1993 was the coolestJuly on record. The averagetemperatureof

70.5°F,was 5.7° below normal (76.2oF). The previouscoolestJuly was 70.6°F

in 1986; the warmest, in 1985, averaged82.2°F. Only three days during July

1993 had averagetemperaturesthat were above normal. July 1993 was the

wettestJuly on record. Precipitationfor the month totaled 1.76 inches,978%

of normal (0.18 inch). The previouswettest July, in 1966, received

0.81 inch. The 24-hr precipitationtotal of 1.39 inches on July 16-17 was a

record 24-hr precipitationtotal for the month. The previousrecord was

0.59 inch in July 1947. The most precipitationin a 24-hr period at the HMS

was 1.91 incheson October I and 2, 1957.

August 1993was cooler than normal,averaging73.1°F,2.0° below normal

(75.1°F). Precipitationfor the month totaled0.24 inch, 89% of normal

(0.27 inch).

The summer of 1993 (June,July, and August)was the sixth coolestsummer

on record. The average summer-seasontemperatureof 70.7°F was 3.0° below

normal (73.7°F). The coolest summerwas in 1980 and averaged70.2°F;while

the warmest, in 1958, averaged78.2oF. Only three days in 1993 had a maximum

temperature_ IO0°F. Precipitationfor the summer of 1993 totaled
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2.12 inches,255% of normal (0.83 inch). Tilewettest summer,in 1950,

received2.92 inches;while the driest, in 1919, receivedonly a tr_ce.

September1993 was slightlywarmer than normal. The averagetemperature

of 66.5°F was 0.8° above normal (65.7°F). Precipitationfor _eptember1993

totaledonly 0.04 inch, 13% of normal (0.31 inch).

October 1993 was warmer than normal, averaging55.4°F,2.5° above normal

(52.9oF). Only eight days during the month had averagetemperaturesbelow

normal. Precipitationfor the month totaled0.09 inch, 24% of normal

(0.38 inch).

November 1993 was much cooler than normal. The averagetemperatureof

34.6oFwas 5.6° below normal (40.2°F). The period from November 22 through28

averaged 17.6°Fbelow normal,due to an Arctic air mass that moved southward

from Canada. The minimum temperatureof -I°F on November24 was only the

third time the month of Novemberhas recorded sub-zerotemperatures. Sub-zero

readingsalso occurred in 1955 and 1985. November 1993 was the coldest

Novembersince 1985, which was the coldestNovember on record,averagingonly

24.8oF. November ]993 was dry, receivingonly 0.19 inch of precipitation,21%

of normal (0.91 inch). Snowfalltotaled 1.4 inches,comparedto a November

normal o_ 1.8 inches. The peak wind gust of 67 mph on November3 was the

strongestgust recordedat the HMS since a gust of 73 mph occurred on

January28, 1990, and the strongestgust ever recordedin November. The

previousNovember peak gust was 66 mph on November 14, 1981, with the all-time

peak gust at the HMS being 80 mph on January 11, 1972.

The autumn season (September,October, and November)was slightlycooler

and much drier than normal. The averagetemperatureof 52.2°F comparesto an

autumn normal of 52.9°F. The warmestwas 57.1° in 1990; the coolest,44.5°F

in 1985. Autumn precipitationtotaled0.32 inches,only 20% of normal

(1.60 inches). The wettest autumnwas 4.79 inches in 1973; the driest,

0.04 inch in 1976.

December 1993 was warmer than normal,averaging35.4°F,4.0° above

normal (31.4°F). The weatherduring the second half of the month wasi

dominatedby a strong high pressureridge which trappedcooler air near the
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surface. Maximum temperaturesduring the period from December 16 through31

had a range of only 6°, from 31°F to 37oF. December1993 precipitation

totaled0.94 inch, 91% of normal (1.03 inches). Decembersnowfalltotaled

1.8 inches,comparedto a Decembernormal of 5.7 inches.

Followingare some additionalstatisticsfor 1993:

CATEGORY 1993 NORMAL RECORDMAX.

Days with maximum temperatures_ IO0°F 3 12 32

Days with _,aximumtemperatures_ 90°F 43 51 85

Days with minimumtemperatures_ 32°F 114 107 139

Days with minimum temperatures_ O°F 3 2 18

Days with thunderstorms 13 10 23

D_ys with fog (visibility_ 6 mi 67 45 76

Days with dense fog (visibility_ I/4 mi) 29 24 42

Days with peak wind gusts _ 12 mph 75 50 87

Days with peak wind gusts _ 25 mph 139 155 190

Days with peak wind gusts _ 40 mph 23 26 57

Days with peak wind gusts _ 50 mph 6 5 18

Table 2.1 lists the daily temperaturerecordsfor 1993, with the

previousrecord and year of occurrence. Table 2.2 lists the monthly and

annualtotals for numerousmeteorologicalparametersfor 1993. Tables 2.3,

2.4, and 2.5 list 1993 monthly and annual averagetemperature(°F),monthly

and a_i_ualtotal precipitation(inches),and monthlyand annual averagewind

speed (mph),respectivelyfrom the HMMN.

Figure 2.1 depicts the wind roses f)om the HMMN for 1993. Wind arrows

indicatedirectionfrom which wind blows. Length of arrow is proportionalto

frequencyof occurrence. Figure A.1(a) in AppendixA depicts 1993wind roses

from the individualHMMN stations(see Table 1.1 and Figure 1.1 for names and

locations). Each petal of the wind rose representsthe proportionalamountof

time that the wind blew from that direction. The width of the petal segments

correspondto each wind speed categoryrepresentedin FigureA.1(b) in

AppendixA. Startingfrom the center of the rose, the narrowestsegment
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TABLE2.3. 1993 Monthly and Annual AverageTemperature(°F)
from the Hanford Meteorological Monitoring Network

STATION JA..._.N_NFEB MAR APR HAY JUN JUL AU_....!_6_ OCT NO._...,__VDEC ANNUAl.

1 PROS 24.5 29.4 41.6 51.7 65.5 67,6 68.8 71.9 64.6 52.1 33.4 35.5 50.6

2 EOC 24.6 29.7 42.2 51.2 65.1 66,3 67.8 72.1 67.7 55.4 35.9 34.5 51.0

5 ARMY 25.0 29.4 42.4 52.3 66.1 68.2 69.8 72.6 65.8 53.1 33.1 35.7 51.1

4 RSPG 25.5 30.1 42.1 52.0 63.7 65.4 69.0 71.7 65.7 53.5 33.2 35.5 50.4

5 EDNA 24.5 30.0 41.5 51.4 65.3 67.9 69.1 72.8 64.7 52.2 32.4 35.8 50.5

6 200E 24.7 30.8 42.6 52.7 66.8 68.3 69.5 73.2 67.7 55.2 35.4 35.7 51.8

7 200W 25.4 29.3 41.4 51.6 64.8 67.8 69.3 71.0 64.0 51.5 32.5 34.9 50,4

.q BVLY 26.1 31.4 42.4 52.4 66.8 67.7 69.7 72.7 66.6 55.0 34.9 36.0 51.8

9 FFTF 23.9 29.9 42.2 52.1 65.7 $7.5 68.8 72.4 66.3 54.0 34.3 35.7 51,0

10 YAKd 24,9 30.2 42.3 51.8 65,9 67.8 69.3 73.0 66.9 54.4 33.6 35.3 51.3

11 300A 24.6 30.1 42,3 52.5 65.4 67.3 69.0 71.7 64.9 53.1 34.4 36.7 51.0

12 WYEB 24.1 29.8 42.0 51.9 65.7 67.8 69.3 72.5 66.2 53.6 33.5 35.5 51.0

13 lOON 24.5 30.7 41.8 51.1 65.3 67.5 68.7 71.8 65.0 53.3 33.5 35.3 50.7

14 WPPS 24.0 29,6 41.4 51.4 64.8 67.3 68.8 71.7 64.8 52.5 32.6 35.8 50.5

15 FRNK 23.5 29.3 41.8 50.8 63.3 65.0 66.3 69.5 64.1 53.1 34.3 34.7 49.6

16 6ABL 24.4 30.1 42.2 51.3 65.9 66.6 67.7 72.6 68.6 56.4 36.2 34.5 51.3

17 RIN6 24.7 29.8 41.9 51.2 64.3 65.4 67.0 69.9 63.1 52.2 32.9 35.4 49.8

18 RICH 25.0 30.6 43.1 53.3 66.0 67.6 69.2 72.2 66.1 54.6 35.9 36.7 51.7

20 RMTN 21.2 24.5 36.5 40.9 57.3 56.3 57.8 63.3 61.7 51.2 31.4 28.4 44.2

21 HMS 23.8 29.6 41,6 51.7 65.4 67.5 68.8 72.2 66.1 53.3 32.7 34.5 50.6

22 PASC 24.9 30.4 43.3 53.8 66,4 68,0 69.8 72.0 65.2 53.8 35.0 37.1 51.7

23 6ABW 24.4 29.8 41.2 51.4 65.2 67.9 69.2 71.7 64.4 51.8 31.9 35.0 50.4

24 IOOF 24.7 30.4 41.7 51.6 65.5 68.0 69.1 72.2 65.0 52.7 32.8 35.8 50.9

25 VERN 24.8 30.0 41.5 51.2 65.0 67.2 69.1 72.3 66.0 54,8 34.8 36.6 51.2

26 622R 24.7 30.6 42.6 52.3 66.1 67,8 69.2 72.8 67.2 54.9 34.6 35.7 51,8

27 VSTA 25.3 30.7 43.3 53.2 65.5 67.1 68.6 71.5 65.4 54.0 36.1 36.7 51.4
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TABLE2.4. 1993 Monthly and Annual Precipitation (Inches)
from the Hanford Meteorological Monitoring Network

STATION JAN FEB_, HAR _APR HAY JUN JUL AU.,,.._6SE_ _.OCT NOV _ YEA,_..BR

1 PROS .51 .35 .90 .53 .62 .38 .99 .29 .10 .03 .12 1.25 6.07

2 EOC 1.30 .18 1.50 .91 .63 .58 1.48 .19 .14 .05 .22 1.48 8.66

3 ARMY .34 .23 .58 .63 .57 .25 1.06 .21 .04 .03 .00 .00 3.94

4 RSP6 1.26 .55 .83 .59 .58 .09 1.76 .09 .01 .08 .20 .72 6.76

6 200E .32 .11 .55 .73 .44 .13 2.14 .30 .01 .06 .12 .67 5.58

7 200W .43 .06 .lb .34 .47 .b7 1.77 .25 .03 .06 .20 1.10 4.93

8 BVLY .60 .25 .38 .61 .39 .85 1.69 .00 11 .06 .18 .75 5.88

10 YAKB .43 .27 .51 .44 ,32 .06 2.32 .05 02 .13 .15 .84 5.54

11 300A .28 .12 .65 .90 .73 .42 .73 .84 03 .01 .17 .85 5.73

12 WYEB .44 .14 .89 .78 .56 .45 .77 .24 10 .03 .09 .66 5.15

14 WPPS .47 .16 .81 1.00 .65 .59 .80 .26 ,14 .04 .11 .52 5.55

17 RIN6 .88 ,58 .44 .47 .87 .43 .75 ,55 .10 .04 .19 .88 6.18

20 RHTN .51 ,49 ,78 .59 .57 .52 .86 ,23 .15 .02 .19 .47 5.38

22 PASC .57 .10 .61 .73 .60 .48 .34 .92 .01 .09 .18 .72 5.35

24 IOOF ,84 .35 .70 .94 .74 .16 1.84 .38 .04 .10 .27 .97 7.33

26 622R 1.30 1.17 .67 .71 .60 .12 1.76 .24 .04 .09 .19 .94 7.83

27 VSTA .63 .30 .69 .59 .46 ,07 .21 1.02 .01 .08 .11 .77 4.94
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TABLE 2.5. 1993 Monthlyand Annual AverageWind Speed (mph) from
the HanfordMeteorological Monitoring Network

STATION JA___NNFE_..BBMA.._RRAP__._RMA_.._YJU__.NNJU.._LAU.__GGSE___PPOC..__TND_._VVDE___GC.ANNUAL

I PROS 6.3 7.1 6.8 8.0 8.4 8.0 8.2 7.4 5.0 4.5 5.9 6.2 6.8

2 EOC 9.1 8.3 8.4 10.4 9.6 9.6 8.7 8.3 6.6 5.7 7.9 7.8 8.4

3 ARMY 5.5 5.4 5.8 7.1 7.3 8.1 7.5 6.5 4.8 4.1 4.9 5.5 6.0

4 RSPG 4.8 5.6 5.7 8.1 7.8 7.8 7.2 7.0 6.6 6.3 6.8 5.1 6.5

5 EDNA 4.6 5.6 5.1 6.4 7.0 8.0 6.6 6.3 4.6 4.0 4.6 4.7 5.6

6 200E 6.0 5.9 6.3 8.0 8.2 9.6 8.9 7.7 5.8 4.9 5.4 5.7 G.9

7 200W 4.4 4.3 4.7 6.6 6.5 7.6 7.2 5.9 4.4 3.6 4.0 4.0 5.3

8 BVLY 6.9 5.9 6.0 6.4 7.5 10.3 9.0 7.2 5.6 5.2 5.4 4.7 6.7

9 FFTF 6.0 6.8 6.8 8.3 8.5 8.4 8.5 7.9 5.8 5.3 6.6 6.5 7.1

10 YAKB 5.9 6.0 6.1 7.8 8.1 9.7 9.2 7.9 6.1 5,3 5.5 5.0 6.9

11 300A 6.0 6.9 6.8 8.3 8,5 8.5 8.0 7.4 5.3 4.3 6.2 6.5 6.9

12 WYEB 5.6 6.3 6.3 7.8 8.2 8.4 8.1 7.5 5.7 4.8 5.9 5.9 6.7

13 lOON 3.9 5.2 4.4 6.2 6.8 8.1 6.5 5.8 4.4 3.9 4.1 4.0 5.3

14 WPPS 5.4 5.8 6.0 7.6 7.3 7.5 7.7 7.0 4.9 4.5 5.4 5.6 6.2

15 FRNK 5.9 6.3 6.3 7.9 7.7 6.8 6,6 6.4 5.1 4.5 6.1 5.9 6.3

16 GABL 7.7 9.0 8.6 11.7 12.2 13.3 11.8 11.2 8.6 7.4 8.3 8.1 9.8

17 RING 4.5 5.7 5.1 6.6 6.6 6.5 5.9 4.9 4.3 4.1 5.0 4.5 5.3

18 RICH 4.9 6.0 5.8 7.5 7.1 7.2 6.9 6.0 4.2 3.6 5.2 5.6 5.8

20 RMTN 16.9 14.6 17.5 20.0 18.7 15.6 13.0 14.4 12.1 12.2 16.4 14.4 15.5

21 HMS 5.2 5.1 5.5 7.0 7.1 8.0 7.3 6.5 5.0 4.3 4.9 4.5 5.9

22 PASC 5.6 5.9 6.3 9.8 8.7 8.9 8.6 7.1 4.9 4.4 5.9 7.1 7.0

23 GABW 5.0 4.9 4.9 6.9 7.1 8.8 7.8 6.8 4.9 4.1 4.3 4.5 5.8

24 IOOF 4.0 5.1 4.8 6.6 6.8 7.9 6.5 6.0 4.5 4.0 4.6 4.3 5.4

25 VERN 6.4 5.8 6.0 7.0 7.6 9.7 8.9 7.5 5.4 5.0 5.3 5.3 6.7

26 622R 5.3 5.0 5.6 7.0 7.0 8.0 7.6 6.6 4.9 4.2 4.7 4.8 5.9

27 VSTA 3.9 4.6 5.0 8.2 7.1 7.2 6.9 6.0 4.2 4.0 5.0 5.2 5.6
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representswinds in the I- to 3-mph class, the next widest segmentrepresents

the 4- to 7-mph class, and so forth. The length of each of these segmentsis

proportionalto the frequencyof occurrencefor each speed class.

Figure A.1(b) is a wind speed histogramrepresentingthe proportional

amount of time in each speed class. Table A.I in AppendixA lists joint

frequencydistributionsof wind directionversuswind speed class for the

individualHMMN stations.

Figure 2.2 graphicallydepicts the 1993 daily observedmaximum and mini-

mum temperatures,and the normal maximum,minimum,and mean daily temperatures

for the HMS.
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3.0 TEMPERATURECLIMATOLOGY

3.1 MONTHLY, SEASONAL,AND ANNUALAVERAGE TEMPERATURES

Monthly, seasonal,and annual averagetemperatures,computedfrom

observeddaily maximum and minimumtemperaturesfor the period from 1945

through 1993, are presentedin Tables 3.1 and 3.2. In these tables,the

highestand lowest values,representingthe warmestand coldestmonth, season,

or year, are underlinedin each column. Averages,based upon the entire

period of record,as well as the climatologicalnormal temperatures,averages

based upon the period from 1961 to 1990, are indicatedat the bottom of each

table.

As indicatedin Table 3.1, a much wider range and variabilityin

temperaturesis found during the late fall and winter months (Novemberthrough

February)than during the rest of the year. The range of averagemonthly

temperaturesfor January is from 12.1°F (1950)to 42.5°F (1953),30.4°; for

November21.7°; February18.9o; and December 17.5°;whereas for the rest of

the year the monthly range is from a low of 10.5° in April, to a high of 13.8°

in June. The coldestmonth ever was January 1950 (12.1°F)and the hottestwas

July 1985 (82.2°F). As shown in Table 3.2, seasonalranges are from 8.0° dur-

ing the summer (June,July, and August)to 16.4° in winter (December,January,

and February). The coldest seasonwas the winter of 1948 to 1949 (24.2°F),

and the hottestwas the summer of 1958 (78.2°F).

3.2 DAYS WITH MAXIMUM TEMPERATURES_ 100°F,_ 90°F, AND s 32°F

Table 3.3 contains the number of days each year with maximumtempera-

tures in the categories_ 100°F, _ 90°F, and s 32°F.

Maximum temperatures_ 100°F have occurred as early as May 5 (1966)and

as late as September6 (1955). The annual number of days with maximum

temperaturesin this categoryhas ranged from I (1954)to 28 (1958). The

greatestnumber of consecutivedays with maximum temperatures_ 100°F is 11,

and has occurredthree times: July 22 throughAugust I, 1962; August 10

through20, 1967; and August 6 through16, 1981.
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TABLE 3.2. SeasonalAverageTemperatures(°F)

WINTER SPRING SUMMER AUTUMN
YEAR DEC-FEB MAR-MAY JUN-AUG SEP-NOV

1945 .... 51.4 74.3 53.9

1946 35.6 54.5 73.2 49.6
1947 34.1 58.1 71.6 53.3
1948 32.3 49.9 72.3 52.1
1949 24.2 55.9 73.0 54.6
1950 _ 50.4 72.8 53.1

1951 35.4 51.8 73.4 52.6
1952 29.8 54,0 72.7 54.0
1953 39.5 51.7 70.9 55.5
1954 35.3 51.9 70.3 54.2
1955 33.1 48.0 72.9 50.3

1956 28.9 55.1 73.3 52.0
1957 28.4 55.0 72.7 53.4
1958 40.0 54.3 78.2 53.5
1959 34.2 52.3 _ 50.8
1960 31.3 52.1 74.4 54.5

1961 35.9 52.8 77.9 50.2
1962 33.4 51.7 72.1 54.3
1963 33.5 52.6 72.5 56.6
1964 34.6 51.2 70.7 51.5
1965 32.8 52.7 73.5 54.2

1966 35.6 54.4 71.9 55.3
1967 40.6 50.8 77.5 56.1
1968 _ 54.2 73.7 52.9
1969 27.4 54.2 74.6 52.9
1970 35.3 51.8 76.2 50.8

1971 35.2 52.2 74.8 51.2
1972 32.0 53.6 74.5 5_.2
1973 31.6 54.7 73.6 52.2
1974 36.1 52.0 74.2 54.0 I
1975 34.1 50.3 72.6 53.3

1976 34.7 50.9 70.5 54.0
1977 32.1 53.2 75.2 50.8
1978 34.7 52.7 72.9 49.4
1979 25.2 54.5 74.2 53.3
1980 31.6 53.7 70...___£2 53.2

1981 38.1 54.4 73.0 53.7
1982 33.6 51.9 74.6 51.2
1983 36.8 54.5 70.4 52.6
1984 30.5 51.2 71.9 49.8
1985 26.2 54.2 74.3 44.5

1986 31.4 53.9 74.3 53.1
1987 34.4 57.5 74.8 56.3
1988 34.8 54.1 73.9 56.5
1989 32.1 54.0 73.6 55.2
1990 37.1 55.5 75.9 57.1

1991 32.4 52.8 74.2 54.6
1992 39.3 58.2 76.8 53.8
1993 28.5 "EE-_[' 70.7 52.1
AVG 33.3 53.2 73.5 53.0
*NORMAL 33.6 53.2 73.7 52.9

* Normaltemperaturesare averagesfor the periodfrom 1961-1990.
The highestand lowestaveragesin each column are underlined.
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TABLE3.3. (contd)

MAXIMUMTEMPERATURE_IOO°F MAXIMUMTEMPERATURE_90°F MAXIMUMTEMPERATURE_32°F
MAY JUN JUL AUG SEP TOTAL APR MAY JUN JUL AUG SEP OCT TOI OCT NOV DEC JAN FEB MAR TOTALYEA.___RR

1981 0 0 3 13 0 16 i 0 4 19 22 11 0 57 1980-81 0 1 6 0 2 0 9
1982 0 2 5 3 0 10 0 0 15 16 17 5 0 53 1981-82 0 0 8 10 2 0 20
1983 1 0 1 0 0 2 0 8 2 9 13 0 0 32 1982-83 0 3 10 5 0 0 18
1984 0 0 3 3 0 6 0 1 4 21 16 4 O 46 1983-84 0 0 25 12 1 0 38
1985 0 1 15 0 0 16 0 3 10 30 7 0 0 50 1984-85 0 2 18 29 9 0 5_88

1986 3 1 0 6 0 10 0 6 11 9 27 3 0 56 1985-86 0 15 25 5 1 0 46
1987 1 5 3 4 1 14 2 6 15 14 19 12 0 68 1986-87 0 0 7 9 0 0 16
1988 0 0 8 3 3 14 0 4 11 19 20 7 0 61 1987-88 0 0 16 11 1 0 28
1989 0 0 2 2 0 4 0 0 13 20 9 3 0 45 1988-89 0 0 11 2 8 1 22
1990 0 0 11 9 0 20 0 1 8 24 15 12 0 60 1989-90 0 2 6 0 1 0 9

1991 0 0 4 8 0 12 0 0 1 25 23 5 0 54 1990-91 0 0 15 13 0 0 28
1992 0 7 5 9 0 21 0 8 16 15 17 3 0 59 1991-92 0 0 3 0 0 0 3
1993 1 0 0 2 0 3 0 7 6 4 15 11 0 43 1992-93 0 1 11 20 8 2 42
1994 ............................ 1993-94 0 6 4 ...... 10

AVG 0 1 6 4 0 12 0 3 8 19 16 5 0 51 AVG 0 2 9 11 3 0 25
*NORM 0 2 6 5 0 13 0 2 9 19 17 5 0 52 NORMAL 0 2 10 10 2 0 24

* Normaltemperaturesare averagesfor the period from 1961-1990.
Greatestand leastseasonaltotalsare underlined.



One particularlynotableperiod of above-normaltemperaturesoccurred

July 15 throughAugust 13, 1971. This 30-day period included27 days with

maximumtemperaturesz IO0°F in 3 separateperiodsof g consecutivedays each.

The lowest maxin,umtemperatureduring the 30-day period was 98°F and the

highestwas 112oF. The averagemaximumtemperatureduring this period was

I04.7oF.

Table 3.4 lists the dates of all occurrencesof maximum temperatures

z I04°F.

Maximumtemperatures z 90°F occur an average of 51 times per year, and

vary from a low of 29 (1980) to a high of 79 (1967). The earl!est occurrences

have varied from April 24 (1977) through July 2 (]953), with an average annual

date of May 21 (see Table 3.5). The latest annual occurrence of maximum

temperatures z 90°F has varied from August 17 (1983) through September 29

(1993 and earlier years). The average date for the period from 1946 through

1993 is September 14. The longest period of consecutive maximumtemperatures

z 90°F is 32 days from July 13 through August 13, 1971.

The average seasonal number of days with maximumtemperatures s 32°F is

25. The earliest seasonal occurrence of a day with a maximumtemperature

32°F has been October 30 (1971) and the latest March 11 (1950). The number

of winter days with maximum temperatures_ 32°F has varied from 2 (winterof

1966-1967)to 58 (winterof 1984-1985). The greatestconsecutivenumber of

days with maximumtemperaturess 32°F is 29 days, from December30, 1984

throughJanuary27, 1985. During the period from December27, 1978 through

February4, 1979 (40 days), only I maximum temperature> 32°F occurred. The

averagemaximum temperaturefor that periodwas 21°F.

Table 3.6 lists the monthlyand annual monthlymaximum temperatures.
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TABLE 3.4. Days With MaximumTemperatures_ I04°F

TEMP DATE(S)OF OCCURRENCE

113 8/ 4/61

112 8/ 9/71

111 6/23/92 7/31/71

110 7/12/90 7/20/79 7/ 9/75 8/ 8/72 7/ 6/68 7/18/60
7/17/60

109 8/14/92 7/11/90 7/19/79 8/ 7/72 8/10/71 8/ 1/71

108 6/24/92 8/ 5/90 7/18/79 7/27/75 7/ 5/75 8/12/71
8/11/71 7/27/71 7/19/71 7/28/68 7/ 8/68 7/ 4/68
8/18/67 8/17/67 8/16/67 7/31/65 7/13/61 6/17/61

107 8/13/92 8/ 1/92 7/31/92 6/25/92 7/14/87 7/29/82
7/28/82 8/ 8/81 7/17/79 8/18/77 8/ 8/71 7/30/71
7/28/71 7/ 5/68 8/ 3/61 7/22/59 7/20/59 7/19/59
7/28/58 7/14/55

106 8118192 7118/92 6/22/92 9/ 1/87 6/30/87 7/ 9/85
7/25/84 7/22/80 8/ 9/78 7/23/78 8/17/77 8/13/77
7/10/75 7/29/73 7/15/73 8/ 6/72 7/20/71 7/ 4/70
8/ 1/65 7/12/64 7/24/62 6/16/61 6/22/58 7/19/56
7/ 9/52

105 7/17/92 7/ 3/91 7/22/90 7/15/90 7/26/88 8/ 9/87
7120/85 7127/82 7126/82 8/16/81 8/13/81 8/12/81
8/ 4/78 8/ 3/78 7/ 4/75 7/21/71 7/18/71 8/23/70
7/19/70 7/16/70 7/ 8/70 7/27/68 7/ 7/68 7/ 3/68
8130/67 8/20167 8/19/67 8115167 8113167 71 3167
8/ 2/61 8/11/60 7/19/60 7/ 7/60 7/13/55 8/ 4/52
7/30/52 7/10/52

104 7/10/90 7/25/88 7/21/88 7/20/88 5/31/86 5/30/86
7/29/85 7/21/85 7/ 8/85 7/ 4/85 8/ 7/82 8/11/81
8/10/81 8/ 7/81 7/27/81 7/ 4/81 8/ 8/78 7/25/78
8/20/77 8/12/77 7/30/74 7/28/74 8/ 1/73 7/27/73
7/19/73 6/22/73 8/28/72 8/ 9/72 8/13/71 8/ 7/71
7/16/71 7/ 9/70 7/ 3/70 6/23/70 6/21/70 8/31/67
8/11/67 7/12/67 7/30/65 7/25/62 7/23/62 8/14/61
6/18/61 8/10/60 7/16/60 7/18/59 8/25/58 8/24/58
8/11/58 7/17/58 7/11/58 8/22/56 7/24/56 7/23/56
7/21/56 7/22/55 8/15/53 7/23/51 7/17/51 8/ 1/49
7/31/49 7/30/49 7/15/49 6/29/48 8/20/46
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TABLE 3.5. Record of Annual First and Last Dates with Maximum

Temperaturesz 90°F and MinimumTemperatures_ 32°F

MAXIMUMTEMP _ 90°F MINIMUMTEMPS 320F
FIRST IN LAST IN LAST IN FIRST IN GROWING*

YEAR SPRING SUMMER SPRING _ FALL DAYS

1945 MAY 30 SEP 14 APR 10 OCT 18 190

1946 APR 25 AUG 24 APR 7 OCT 11 185
1947 MAY 5 SEP 12 APR 7 NOV 4 210
1948 MAY 25 SEP 13 MAY 2 OCT 17 167
1949 MAY 8 SEP 27 MAY 3 OCT 8 157
1950 MAY 25 SEP 23 APR 27 NOV 8 194

1951 MAY 22 SEP 19 APR 21 OCT 15 175
1952 MAY 24 SEP 25 APR 29 NOV I 185
1953 JUL 2 SEP 15 APR 15 OCT 24 191
1954 MAY 17 SEP 10 MAY I OCT I 152
1955 JUN 6 SEP 10 MAY 14 OCT 31 159

1956 MAY 15 SEP 19 APR 6 OCT 22 198
1957 MAY 29 SEP 15 MAR 26 OCT 22 209
1958 MAY 18 SEP 10 MAR 19 OCT 21 215
1959 MAY 13 SEP 13 MAY 5 OCT 30 177
1960 MAY 10 SEP 18 APR 21 OCT 11 172

1951 MAY 25 SEP 4 APR 19 OCT 20 183

1962 JUN 8 SEP 26 MAY 4 NOV 1..__.22 191
1963 MAY 20 SEP 29 APR 16 OCT 25 191
1954 JUN 23 SEP 24 APR 19 OCT 18 179
1965 MAY 28 SEP I MAY 5 OCT 16 163

1956 MAY 3 SEP 22 APR 19 OCT 14 177
1957 MAY 20 SEP 28 APR 28 OCT 26 180
1968 APR 29 SEP 9 APR 22 OCT 21 181
1969 MAY 9 SEP 12 APR 26 OCT 13 169
1970 MAY 15 AUG 31 MAY 11 OCT 7 148

1971 MAY 11 SEP 10 APR 22 OCT 15 176
1972 MAY 13 SEP 16 APR 30 SEP 25 147
1973 MAY 13 SEP 11 APR 8 OCT 4 178
1974 JUN 10 SEP 25 MAY 16 OCT 6 142
1975 MAY 30 SEP 15 APR 29 OCT 23 176

1976 MAY 15 SEP 29 APR 23 OCT 19 178
1977 APR 24 AUG 22 APR 14 OCT 27 195
1978 JUN 2 SEP 3 APR 23 OCT 7 168
1979 MAY 22 SEP 20 APR 19 OCT 31 194
1980 JUL i SEP 5 APR 11 OCT 22 193

1981 APR 30 SEP 18 APR 13 OCT 14 183
1982 JUN 10 SEP 8 APR 21 OCT 18 179
1983 MAY 23 AUG 17 APR 16 OCT 11 177
1984 MAY 29 SEP 18 APR 13 OCT 14 183
1985 MAY 18 AUG 29 APR 21 OCT 7 168

1986 MAY 25 SEP 4 APR 30 NOV 9 192
1987 APR 27 SEP 23 APR 20 OCT 16 178
1988 MAY 11 SEP 14 APR 9 OCT 27 200
1989 JUN I SEP 24 MAR 30 OCT 29 212
1990 MAY 5 SEP 29 MAR 27 OCT 17 203
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TABLE3.5. (contd)

MAXIMUMTEMP_ 90°F MINIMUMTEMP_ 32°F
FIRST IN LAST IN LAST IN FIRST IN GROWING*

YEAR SPRING SUMMER SPRING FALL DAYS

1991 JUN 10 SEP26 APR 8 OCT22 196
1992 MAY 4 SEP 3 APR 8 OCT15 189
1993 MAY10 SEP29+ APR 6 OCT20 196

AVERAGE MAY21 SEP 14 APR20 OCT19 181
NORMAL MAY21 SEP 14 APR21 OCT18 179

* Days betweenlast freezingtemperaturein Spring,and first freezing
temperaturein Fall.

+ Also in previousyears.
The earliestand latestdates in each columnare underlined.

Only six days were recordedwhen the daily maximum temperaturewas

OoF. These days are:

DATE MAX. TEMP. DATE MAX. TEMP.

Jan. 31, 1950 -2°F Jan. 27, 1957 O°F

Feb. I, 1950 -3°F Dec. 29, 1968 -2°F

Feb. 2, 1950 -3°F Dec. 30, 1968 -2°F

3.3 DAYS WITH MINIMUMTEMPERATURES_ 32°F OR s O°F

The monthly and seasonalnumber of days with minimumtemperaturesat or

below 32°F or OoF are listed in Table 3.7.

The seasonalaveragenumber of days with minimumtemperaturess 32°F is 106;

however,the number ranges from 70 (winterof 1991-1992)to 143 (winterof

1984-1985). The greatestconsecutivenumber of days with minimum temperatures

i of _ 32°F is 93 days, from November 9, 1978 throughFebruary9, 1979.

The first autumn temperatures 32oF has occurred as early as Septem-

ber 25 (1972),and as late as November 12 (1962). The averagedate is Octo-

ber 19 (Table3.5). The last date in spring for minimum temperatures_ 32°F

has varied from March 19 (1958)to May 16 (1974),with an averagedate of

April 20. The averagenumber of days betweenlast freezingtemperaturein the

spring and first freezingtemperaturein the fall is 181 days.
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TABLE 3.6. Monthly and Annual MaximumTemperatures(°F)

YEA___BRJA_..NNFE__BB MA__BRAP._.BRMA___YJU_._NNJU__.LLAU.___GSE__PP OC._._TNO__VVDEC ANNUAL

1945 61 65 72 76 90 98 104 105 93 84 72 57 105

1946 57 60 76 91 89 98 105 104 89 75 64 64 105
1947 57 68 76 88 101 97 103 98 94 83 63 55 103
1948 60 64 73 76 91 104 98 97 98 78 57 52 104
1949 48 56 64 84 98 102 104 104 100 74 65 60 104
1950 50 63 64 78 90 99 102 103 102 76 62 55 103

1951 55 65 65 82 94 97 104 101 97 79 60 58 104
1952 50 55 70 89 92 94 106 105 97 85 62 54 106
1953 63 65 69 78 88 86 103 104 97 81 65 59 104
1954 59 63 65 83 98 94 100 99 92 73 62 54 100
1955 50 58 63 77 86 102 107 101 101 75 66 56 107

1956 59 56 64 85 96 95 106 104 94 79 64 59 106
1957 48 65 66 89 97 100 102 96 98 73 60 59 102
1958 60 63 63 78 101 106 107 104 97 89 67 60 107
1959 59 60 65 79 91 97 107 103 92 77 70 64 107
1960 55 55 83 82 90 96 110 105 94 82 63 52 110

1961 60 64 68 75 94 108 108 113 90 81 58 56 113
1962 63 60 70 85 81 98 106 100 97 76 67 56 106
1963 56 64 70 72 93 102 96 101 98 83 61 57 102
1964 57 60 74 73 88 95 106 97 90 80 60 57 106
1965 60 67 71 82 91 96 108 106 91 84 64 56 108

1966 56 59 78 81 100 95 100 102 99 82 64 56 102
1967 62 67 65 71 92 101 105 108 98 78 65 62 108
1968 66 64 68 90 90 99 110 102 97 73 60 59 110
1969 44 46 74 80 95 103 101 102 96 74 63 54 103
1970 56 60 67 71 92 104 106 105 89 86 63 58 106

1971 72 66 65 76 92 99 111 112 91 85 64 50 112
1972 59 68 76 78 96 98 103 110 95 83 58 65 110
1973 51 61 68 80 98 104 106 104 98 76 62 58 106
1974 61 59 69 77 86 103 104 103 92 80 64 60 104
1975 56 58 65 75 90 95 II0 98 96 82 75 62 110

1976 59 59 69 80 90 100 102 98 102 84 71 57 102
1977 61 70 73 94 82 100 101 107 87 75 68 64 107
1978 51 57 74 76 87 101 106 106 90 81 69 54 106
1979 37 62 76 83 94 102 110 101 96 84 59 59 110
1980 51 59 68 87 87 88 106 98 95 89 65 69 106

1981 55 66 70 91 89 96 104 107 99 83 65 58 107
1982 57 68 71 81 88 102 107 104 94 75 63 62 107
1983 61 62 64 77 103 92 100 99 87 78 67 46 103
1984 60 62 67 79 94 96 106 103 92 81 61 52 106
1985 36 60 68 82 95 102 106 97 86 74 66 39 106

1986 57 72 74 84 104 103 99 103 95 84 63 52 104
1987 55 60 70 93 102 106 107 105 106 87 66 59 107
1988 54 71 71 83 94 99 105 102 102 88 69 57 105
1989 67 53 67 80 88 97 101 103 94 80 73 58 103
1990 60 64 76 81 94 96 110 108 98 80 68 57 110

1991 59 66 69 82 83 93 105 103 95 88 65 59 I05
1992 60 62 78 85 98 111 107 109 91 87 62 53 111
1993 56 52 66 73 100 98 96 100 98 86 65 67 100

3.10



TABLE 3.,Z. Monthly and SeasonalNumber of Days with Minimum
Temperature (°F) Below Certain Thresholds

MINIMUMTEMPERATURE_3,,_°F MINIMUMTEMPERATUREs O°F
SEASON SE___POC._._TNO.._VVDEC, JA__NNFE_..BBMA.___RAPR MAY TOTAL NOV DEC JAN FEB TOTAL

1944-45 ........ 27 18 12 6 0 63 .... 0 0 0 !

1945-46 0 5 14 25 27 20 10 2 0 103 0 0 0 0 0
1946-47 0 8 23 24 27 19 6 I 0 108 0 0 I 0 I
1947-48 0 0 11 26 25 24 21 7 I 115 0 0 0 0 0
1948-49 0 8 15 30 31 25 11 4 I 125 0 2 9 0 11
1949-50 0 10 4 25 30 22 18 4 0 113 0 0 14 4 18

1950-51 0 0 13 19 26 25 21 2 0 106 0 0 0 0 0
1951-52 0 6 19 26 31 24 20 6 0 132 0 0 0 0 0
1952-53 0 0 25 19 9 15 12 4 0 84 0 0 0 0 0
1953-54 0 I 14 22 23 16 19 4 i 100 0 0 2 0 2
1954-55 0 6 6 26 30 25 22 10 i 126 0 0 0 0 0

1955-56 0 I 22 28 25 26 14 2 0 118 I 0 2 3 6
1956-57 0 3 18 21 31 23 11 0 0 107 0 0 12 I 13
195/-58 0 2 17 16 19 5 16 0 0 75 0 0 0 0 0
1958-59 0 4 14 24 25 24 14 2 I 108 0 0 2 0 2
1959-60 0 2 24 26 31 21 10 4 0 118 0 0 i 0 i

1960-61 0 4 15 29 23 10 7 5 0 93 0 0 0 0 0
1961-62 0 7 28 26 27 17 19 0 i 125 0 0 I 0 i
1962-63 0 0 13 17 27 17 11 2 0 87 0 0 2 0 2
1963-64 0 5 8 31 26 26 16 4 0 116 0 0 0 0 0
1964-65 0 5 13 29 25 18 19 1 1 111 0 2 0 0 2

1965-66 0 1 8 25 26 22 13 3 0 98 0 0 0 0 0
1966-67 0 3 11 18 20 17 18 9 0 96 0 0 0 0 0
1967-68 0 I 17 25 23 13 6 5 0 90 0 0 0 0 0
1968-69 0 4 8 24 30 25 15 I 0 107 0 4 5 I 10
1969-70 0 5 19 21 28 13 16 7 I 110 0 0 0 0 0

1970-71 0 8 14 28 24 19 20 7 0 120 0 0 0 0 0
1971-72 0 9 18 27 25 23 13 6 0 121 0 0 3 I 4
1972-73 3 6 13 23 30 23 I0 4 0 112 0 7 i 0 8
1973-74 0 4 14 16 19 15 12 0 1 81 0 0 8 0 8
1974-75 0 4 12 26 29 24 17 7 0 119 0 0 0 0 0

1975-76 0 2 23 28 30 22 19 6 0 130 0 0 0 0 0
1976-77 0 8 17 30 30 19 14 I 0 119 0 0 0 0 0
1977-78 0 3 18 25 22 17 11 4 0 100 0 i 2 0 3
1978-79 0 7 26 31 31 21 13 2 0 131 0 3 8 2 13
1979-80 0 I 23 22 31 22 13 3 0 115 0 0 I 0 I

1980-81 0 4 16 16 17 17 11 6 0 87 0 0 0 0 0
1981-82 0 5 13 23 27 17 12 12 0 109 0 0 2 0 2
1982-83 0 4 21 26 20 13 4 9 0 97 0 0 0 0 0
1983-84 0 3 11 31 26 II 5 2 0 95 0 4 0 0 4

1984-85 0 14 20 31 31 25 20 2 0 I_4j 0 4 0 3 7

1985-86 0 7 23 31 23 17 8 4 0 113 5 i 0 0 6
1986-87 0 0 11 29 25 17 9 2 0 93 0 0 0 0 0
1987-88 0 3 Ii 25 29 22 13 2 0 105 0 0 0 0 0
1988-89 0 I 12 23 24 25 11 0 0 96 0 0 0 4 4
1989-90 0 2 ii 25 18 20 II 0 0 87 0 0 0 0 0
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TABLE 3.7. (contd)

MINIMUMTEMPERATURE_ 32°F MINIMUMTEMP{RATU_E• 0°F
SEASON SE._.PPOCT NOV DEC JAN FEB MAR _ MAY TOTAL NOV DEC JAN FEB TOTA.__._L

1990-91 0 2 11 27 27 14 14 2 0 97 0 8 0 0 8

1991-92 0 6 8 18 22 11 3 2 0 70 0 0 0 0 0"*
1992-93 0 I 9 29 27 23 10 I 0 100 0 0 2 0 2
1993-94 0 5 26 22 .......... 53 i 0 .... i

AVERAGE 0 4 16 25 26 19 13 4 0 106 0 I 2 0 3
•NORMAL 0 4 15 25 26 19 13 4 0 107 0 i I 0 3

• Normalsare averagesfor the period from 1961-1990.
Greatestand least seasonaltotalsare underlined.
Most recentof numerousoccurrences.

The daily minimumtemperatureis s 0°F (Table3.7), an averageof three

days per winter season;however,nearly half of all wintershave no minimum

temperaturesin this category. The most of those days in any seasonwas 18

(winterof 1949-1950)and the least of those days was 0 (as recentlyas the

winter of 1991-1992). The greatestnumber of consecutivedays with minimum

temperaturess O°F is 11 days, from January25 throughFebruary4, 1950.

During this same period,four consecutivedays had minimumtemperatures

-20°F. Table 3.8 lists all days with minimumtemperatures_ O°F. Table 3.9

lists monthly and annualminimumtemperatures.

3.4 MONTHLY EXTREMEDAILY MAXIMUMAND MINIMUM TEMPERATURES

Monthly extremedaily maximum and minimum temperaturesare presentedin

Table 3.10. Note that a greatertemperaturerange exists during the winter

months than in summer. Februarytemperatureshave ranged from 72°F to -23°F,

a range of 95°, while July temperatureshave ranged from 111°F to 39°F, a

range of 82°. August also has an 82° range, from 113°F to 41°F.

3.5 NORMAL AND EXTREMEDAILY TEMPERATURES

Table 3.11 lists the normal and extremedaily maximumand minimum

temperatures. Climatologicalnormalsare computedevery 10 years, and are

based upon a 30-yearperiod,ending with the first year of each new decade.
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TABLE 3.8. Days With MinimumTemperaturess O°F

TEMP DATE(S}OF OCCURRENCE

-23 2/ 3150 211150

-22 i126157

-21 1/27/57 2/ 2/5_ 1/31/50

•-18 !/29/50

-14 12130/68 _12_157 1128/57

-13 11/23/85 12/22/83 I/ 9/74 12116164 I/J0/50

-12 12/22/90 11/24/85 2/ 1/79 12/17/64 1/25/57

-11 I/ 1/79 1/17/50 1/14/50 1/25/49

-I0 12/29/90 12/21/90 2/ 2/79 12/30/78 I/ 6/74 12/29/68
2/ 2/56 2/ 1/56

-9 12/23/83 I/ 6/79 12/31/78 I/ 2/78 I/ 8/74

-8 12/ 1/85 I/ 6/82 i/ 7/74 12/10/72 1/23/69 1/30/57
1/16/50

-7 I/ 7/79 1/31/56 1/28/50 i/ 5/50

-6 11/22/85 1/31/79 i/ 5/74 12/13/72 12/ 8/72 1/29/69
1/28/69 1/18/51 1/20/54 I/ 4/50 1/24/49 I/II/49

-5 2/ 5/89 2/ 4/85 I/ 1/78 1/10/74 12/12/72 12/ 9/72
1/15/50

-4 1/13/93 12/23/90 2/ 4/89 12/19/84 12/21/83 1/27/79
1/11/74 12/11/72 1/28/72 1/12/63 1/28/49 1/13/49
1/12/49

-3 2/ 6/89 11/25/85 2/ 3/85 12/18/84 1/10/80 I/ 8/79
12/29/78 12/31/77 1/31/69 1/30/69 12/31/68 12/28/68
1/11/63 1/17/51

-2 12/31/90 12/30/90 12/20/90 12/21/84 12/20/84 i/ 5/79
I/ 4/74 12/14/72 1/22/62 1/31/57 1/19/57 1/20/49
1/10/49 12/27/48

-i 11/24/93 11/26/85 I/ 8/73 2/ 3/72 1/26/72 2/ 1/69
1/18/60 I/ 4/59 2/ 2/57 1/16/57 2/ 3/56 1/30/56

11/14/55 2/ 4/50 1/25/50 1/13/50

0 1/11/93 12/24/90 2/ 2/89 2/ 6/85 12/27/83 I/ 7/82
1/28/79 1/27/12 1/ 3/59 1/24/57 1/21/54 1/27/50
1/26/50 i/ 4/49 12/26/48 1/15/47
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TABLE3.9. Monthly and Annual Minimum Temperatures (°F)

YEA.,,_RJA.1.N.NFE..,_.BBHA....RRAP.,_..RRMA_._,_YJUN JUL AU._..GGSE,.I_POC.I._TNO..,_VDE_..CCANNUAL

1945 21 14 10 28 38 46 53 47 35 26 16 13 10

I946 18 18 25 30 33 44 50 49 35 21 16 6 6
1947 0 11 23 32 42 45 53 50 40 34 22 16 0
1948 14 1 13 28 32 51 49 47 34 22 20 -2 -2
1949 -11 3 27 30 31 42 49 47 38 23 28 10 -11
]950 -21 -23 20 27 38 44 49 51 38 34 21 22 -23

1951 6 18 22 26 37 41 51 47 39 27 23 4 4
1952 5 16 24 27 37 42 49 46 42 34 7 17 5
1953 24 20 23 27 36 40 52 51 37 30 24 20 20
1954 -6 17 18 26 28 41 45 48 36 26 23 14 -6
1955 18 15 6 26 31 42 43 48 37 32 -1 9 -1

1956 -7 -10 15 28 38 40 54 49 39 31 15 2 -10
1957 -22 -1 28 34 48 48 51 52 36 32 20 23 -22
1958 16 29 23 34 38 47 49 53 34 30 9 21 9
1959 -1 19 25 30 30 41 49 49 41 26 6 14 -1
1960 -1 10 13 30 33 46 52 41 40 30 22 14 -1

1961 16 27 25 31 38 44 50 56 36 26 10 3 3
1962 -2 7 15 33 31 37 42 49 40 34 16 16 -2
1963 -4 8 22 28 36 45 49 49 45 23 17 7 -4
1964 15 19 15 30 35 45 50 44 39 30 20 -13 -13
I965 10 18 14 32 32 48 50 42 33 30 26 10 10

1966 17 19 19 26 37 38 48 50 43 29 22 22 17
1967 23 20 20 27 34 47 52 56 43 30 17 6 6
1968 10 15 25 23 33 42 51 47 39 30 23 -14 -14
1969 -8 -1 22 31 38 52 53 45 41 29 19 19 -8
1970 8 21 24 26 30 46 50 52 34 23 11 8 8

1971 8 15 15 27 36 44 44 51 38 13 21 5 5
1972 -4 -1 24 26 36 45 50 49 30 20 24 -8 -8
1973 -1 21 26 27 34 45 46 46 43 31 16 14 -1
1974 -13 23 21 33 32 41 48 48 40 29 24 17 -13
1975 14 10 19 21 33 38 53 46 44 26 15 14 10

1976 16 10 11 25 35 37 47 44 42 28 13 12 10
1977 4 21 24 31 34 39 49 48 36 28 9 -3 -3
1978 -9 17 25 30 37 44 50 47 41 21 7 -10 -10
1979 -11 -12 20 29 38 45 39 53 42 32 13 19 -12
1980 -3 19 25 28 38 40 47 42 41 30 18 9 -3

1981 23 8 24 24 35 40 45 48 34 27 19 8 8
1982 -8 9 24 24 33 47 45 51 41 26 18 13 -8
1983 12 15 29 27 37 40 49 50 35 29 22 -13 -13
1984 10 24 25 30 33 37 51 47 36 12 25 -4 -4
19fl5 5 -5 21 26 33 44 56 46 33 26 -13 -8 -13

1986 12 15 29 28 37 43 48 54 38 33 16 18 12
1987 9 18 24 30 38 43 49 51 41 31 17 9 9
1988 14 9 24 31 35 42 47 52 38 32 28 8 8
1989 15 -5 14 35 39 46 49 52 44 27 21 19 -5
1990 22 9 24 37 39 47 46 52 48 31 28 -12 -12

1991 5 26 22 31 38 44 55 47 42 23 23 20 5
1992 19 22 32 27 37 49 54 43 40 30 17 12 12
1993 -4 3 17 32 35 46 50 43 37 29 -I 21 4
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TABLE3.10. Monthly Normal Temperatures (°F) and Monthly Extremes
of Maximumand Minimum Temperatures (°F)

NORMAL{1961-|990) DAILY EXTREME

MAXIMUM MINIMUM

MONTH MAX MIN _ HIGH DAY _ LOW DAY YEAR HIGH DAY YEAR LOW DAY YEAR

January 38.4 24.0 31.1 72 31 1971 -2 31 1950 53 30 1971 -22 28 1957

February 47.3 28.8 38.2 72 25 1986 -3 I 1950 60 24 1986 -23 3 1950
72 24 1986 -23 i 1950

March 57.3 33.9 45.7 83 25 1960 24 3 1960 50 15 1992 6 5 1955
50 5 1987
50 3 1987

April 66.0 39.6 52.7 94 24 1977 41 6 1945 64 28 1987 21 5 1975

May 75.2 47.4 61.2 104 31 1986 51 11 1967 71 29 1986 28 I 1954
104 30 1986

June 83.9 55.3 69.7 111 23 1992 55 3 1966 80 24 1992 37 3 1962
37 2 1976
37 1 1984

July 91.4 60.9 76.1 111 31 1971 59 2 1966 79 18 1960 39 2 1979
79 10 1975

August 90.2 59.9 75.1 113 4 1961 67 20 1959 81 4 1961 41 22 1960

September 80.1 51.2 65.6 106 I 1987 52 22 1984 72 7 1955 30 27 1972
30 25 1972

October 65.7 40.3 52.9 89 4 1980 32 30 1971 60 24 1945 12 31 1984
89 3 1958 60 15 ]988

60 2 1988

November 48.7 31.9 40.2 75 3 1975 6 24 1985 60 9 1989 -13 23 1985

December 38.1 24.7 31.2 69 26 1980 -2 30 1968 56 2 1975 -14 30 1968
-2 29 1968
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TABLE 3.11. Normal and ExtremeDaily Maximum and Minimum
Temperatures (°F)

JANUARY

NORMAL EXTREME(1945-1993)
{1961-1990) MAXIMUM MINIMUM

DAY MAX MIN MEAN HIG__._HHY_B_R L0W YR HI6H YR LOW Y_B_R

1 35 21 28 57 B4 8 B9 38 81+ -11 79
2 35 21 28 56 63 15 69 42 63 -9 78
3 36 21 28 63 89 12 50 41 81 0 59
4 36 21 29 B0 90 13 59 39 54 -6 50
5 36 22 29 59 90+ 12 50 39 81 -7 50
B 36 22 29 59 90+ 10 82 39 56 -10 74
7 36 22 29 B3 62 9 79 45 90 -8 74
8 36 22 29 56 83+ 5 74 44 53 -9 74
9 36 22 29 60 90+ 5 74 41 90 -13 74

10 36 23 30 61 83 10 74 40 83 -5 74
11 37 23 30 60 83+ 13 63 37 90 -6 49
12 38 24 31 59 53 15 B3 47 53 -4 63+
13 38 24 31 59 91 10 50 42 66 -4 93+
14 39 25 32 BO 61 7 50 48 61 -11 50
15 39 26 33 60 74+ 5 50 50 74 -5 50
16 40 26 33 61 74 8 50 48 89 -8 50
17 40 26 33 56 89 5 50 40 89 -11 50
18 40 26 33 62 89 10 50 38 89 -6 57
19 40 26 33 63 68 13 50 47 B8 -2 57
20 40 26 33 66 68 11 54 47 72 -6 54
21 40 2B 33 65 BB 14 54 42 72 0 54
22 40 26 33 56 90 IB 69 43 81 -2 62
23 40 2B 32 63 53 10 69 43 81 -8 69
24 40 25 32 59 84+ 13 57 43 58 -6 49
25 40 25 32 59 92+ B 50 41 74+ -12 51
26 40 25 32 61 71 2 57 4B 62 -22 57
27 40 25 32 BO 84+ 0 57 36 82+ -21 57
28 40 25 32 61 67 6 57 41 53 -14 57
29 40 24 32 62 67 3 50 44 92+ -18 50
30 40 24 32 67 89+ 11 57 53 71 -13 50
31 40 24 32 72 71 -2 50 45 53 -21 50

FEBRUARY

1 40 24 32 63 71 -3 50 42 92 -23 50
2 41 24 33 61 91+ 0 50 42 BB -21 50
3 41 24 33 B0 67+ I 50 46 91 -23 50
4 41 24 33 65 67 11 85 43 68 -5 85
5 41 25 33 61 65 23 85 39 61 -5 89
6 42 25 33 61 67 19 85 37 61 -3 89
7 42 25 34 59 53 20 48 41 55 2 89
8 43 2B 35 56 78 22 56 45 45 5 89
9 44 27 35 65 51 23 56 39 61+ 4 85

10 45 28 37 65 77 30 56+ 50 51 7 85
11 46 28 37 66 88 27 54 39 93+ 9 48
12 47 29 38 70 77 24 49 40 77 6 48
13 48 30 39 66 71 25 49 42 47 3 49
14 48 30 39 62 82 22 80 54 82 11 90
15 49 31 40 67 82 19 56 48 81 5 56
16 49 31 40 69 77 20 56 48 81 4 56
17 49 31 40 67 77+ 22 56 48 48 9 56
18 50 31 40 66 81 24 56 46 81 9 90
19 50 31 41 66 91+ 28 56 45 58 14 90
20 50 31 41 68 82 32 57+ 51 61 15 86
21 51 31 41 71 88 29 57 43 68 13 57
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TABLE3.11. (contd)

NORMAL EXTREME(1_4S-1993)
(1961-1990) MAXIMUM MINIMUM

DAY M_ MI..NNMEA.__NNHIGH Y..R_R LOW Y..R_R HIG.._..HHYR_R.. LO__WWYR

F_BRUARY(contd)

22 51 31 41 62 47 29 57 42 58 11 93
23 51 31 41 68 47 34 93+ 43 83+ 19 93
24 52 31 41 72 86 32 62 60 86 11 93+
25 52 31 42 72 86 28 93 49 86 4 93
26 52 31 42 65 57+ 28 93+ 46 92 10 93
27 52 31 42 68 72 26 93 44 92 7 62
28 52 31 42 67 67 25 93 48 72 3 93
29 52 31 42 63 88+ 40 60 43 92 12 60

MARCH

1 52 31 42 64 88 26 93 41 68 15 71+
2 52 31 42 66 68 26 60 46 87 14 60
3 52 31 42 66 68 24 60 50 87 14 89
4 52 31 42 63 53 26 55 46 87 7 55
5 53 31 42 68 72 33 89+ 50 87 6 55
6 54 32 43 65 67+ 33 57 43 79 18 60
7 55 32 44 66 53 42 74 42 86+ 21 74
8 55 33 44 67 53 33 51 46 83 20 76
9 56 33 44 69 53 40 51 47 83 22 51

10 56 33 45 69 72 40 48 45 87+ 13 48
11 56 33 45 67 89 32 50 42 89+ 21 50
12 57 34 45 68 92 37 51 48 87 15 56
13 57 34 45 70 92 38 51 44 87+ 22 69+
14 57 34 46 72 92 40 49 45 61 23 53
15 58 34 46 70 65+ 37 49 50 92 23 76 i
16 58 34 46 76 72 43 89 45 92 23 55
17 59 35 47 76 72 38 65 48 69 17 65
18 59 35 47 76 47 41 65 47 90 14 65
19 59 35 47 76 47 48 65+ 47 47 16 65
20 59 35 47 76 47 49 50 49 88 22 74
21 59 35 47 74 60 41 75 46 47 26 82+
22 59 35 47 74 78+ 47 71 47 18 24 64+
23 59 35 47 77 60 39 64 45 56+ 20 48
24 59 35 47 78 60 38 55 45 60+ 15 64
25 59 35 47 83 60 35 55 48 52 23 64+
26 60 35 47 71 78+ 38 65 49 92+ 21 85
27 60 35 48 73 69+ 47 79 46 89 24 75
28 61 36 48 75 66 42 54 49 78 19 75
29 61 36 49 78 66 49 54 48 60 18 54
30 62 37 49 75 92 52 67 47 92+ 20 54
31 62 37 49 78 92 51 75 47 61 28 53

APRIL

1 63 37 50 80 90 45 76 50 59 24 82
2 63 37 50 83 92 48 82 50 87 25 76
3 64 37 50 76 77 50 63+ 48 77 23 75
4 64 38 51 82 60 45 75 56 91 27 50
5 64 38 51 78 77+ 51 75 54 60 21 75
6 65 38 51 82 77 41 45 51 62 28 67+
7 65 38 52 85 77 45 53 53 60 26 54
8 65 38 52 81 66 51 53 47 60 27 92+
9 65 38 52 80 85 48 92 49 74 29 75+

10 65 38 52 85 68 53 83+ 47 57 24 81
11 65 38 52 79 88 52 83 51 56+ 27 83
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TABLE3.11. (contd)

NORMAL EXTREME(1945-1993}

(1961-1990) MAXIMUM MINIMUM
DAY MAX MIN MEAN HIGH YR LOW YR HIGH YR LOW YR

APRIL (contd)

12 66 39 52 83 88 52 68 48 82+ 28 71+
13 66 39 52 88 47 54 55 59 88 23 68
14 66 39 52 85 62+ 47 75 55 85 29 83
15 66 39 52 82 88 55 75+ 54 87 27 55
16 66 39 52 83 54 53 63 54 92 28 82
17 65 40 52 84 49 48 63 52 90 26 55
18 65 40 52 87 52 51 67 50 83+ 29 68
19 65 40 52 78 56 50 51 54 89+ 27 66
20 66 40 53 84 56 45 67 53 90+ 28 82
21 66 40 53 85 56 52 67 60 56 26 85+
22 66 41 54 81 82+ 53 88 52 81+ 28 72
23 67 41 54 88 81+ 56 79+ 58 77 30 78
24 68 41 54 94 77 53 75 56 52 28 86+
25 68 42 55 89 52 56 58 59 52 31 55
26 68 42 55 85 92 53 48 57 78 28 48
27 69 42 55 90 87 50 90 57 92 27 70
28 69 42 56 93 87 56 67 64 87 27 67
29 70 43 56 90 68 47 67 60 87 29 52
30 70 43 57 91 81 56 67+ 56 81 29 86

MAY

1 71 43 57 87 47 53 69 59 77 28 54
2 71 43 57 89 71 56 88 60 71 32 48
3 71 44 58 91 66 58 93 60 71 31 49
4 72 44 58 94 66 56 63 56 71+ 31 62
5 72 45 58 100 66 52 61 65 66 30 59
6 73 45 59 98 92 56 86 62 87 34 77
7 73 45 59 99 87 61 90 66 92 33 84
8 73 46 59 102 87 56 62 67 87 36 81
9 74 46 60 97 87 56 48 66 49 34 73

10 74 46 60 96 49 53 67 66 49 34 70
11 74 46 60 98 49 51 67 68 49 30 70
12 74 46 60 100 93 57 70 66 93 34 85
13 74 46 60 93 73+ 57 55 65 49 34 85
14 75 47 61 98 73 56 55 61 73+ 31 55
15 75 47 61 97 73 57 59 64 73+ 35 14
16 75 47 61 95 73 54 55 60 73 32 74
17 76 48 62 96 73 61 74 59 85 38 88+
18 76 48 62 98 54 62 74 67 56 36 72
19 77 48 62 92 93 56 62 70 56 33 75
20 II 48 62 93 47 58 60 59 56 36 71
21 71 49 63 94 58 62 60+ 59 58 37 74+
22 77 49 63 98 58 63 64 64 58 33 60
23 77 49 63 95 85+ 59 62 66 58 35 64
24 77 49 63 96 92 54 62 63 81 35 75
25 77 50 63 98 92+ 62 84 65 83 38 91+
26 77 50 64 101 58+ 54 80 69 47 38 78
27 78 50 64 93 83 62 89 69 58 37 73
28 78 50 64 99 83 61 89 63 72+ 38 79+
29 78 51 64 103 83 68 89+ 71 86 35 76
30 79 51 65 104 86 62 76+ 68 86 41 55
31 79 52 65 104 86 54 71 69 86 40 76+
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TABLE3.11. (contd)

NORMAL EXTREME(1945-199_)
(196_-1990} MAXIMUM MINIMUM

DAY MAX MIN _ HIGH YR LOW YR HIGH YR LOW YR

JUNE

I 80 52 66 103 86 64 76 69 86 37 84
2 80 52 66 99 70 65 80 69 89+ 37 76
3 81 53 67 103 l0 55 66 68 86+ 37 62
4 81 54 67 103 69 60 74 66 86+ 40 80+
5 81 54 68 101 78 60 88 73 69 43 76+
6 81 54 68 102 70+ 62 51+ 68 77 46 62
7 82 54 68 100 77 56 50 69 77 44 61
8 82 54 68 100 48 59 64 69 69 40 53
9 82 54 68 98 55 68 59 68 69+ 44 85+
10 82 54 68 98 55 69 72 68 79 41 59
11 82 54 68 100 55 64 61 70 55 40 56
12 83 55 69 98 74 68 54 67 87+ 42 68
13 83 55 69 99 74 59 80 67 89 42 52
14 84 56 70 103 74 67 65 68 81 44 78+
15 85 56 70 102 61 70 65 72 63 44 b4
16 85 57 71 106 61 62 49 70 63 41 54
17 86 57 72 108 61 70 73 75 61 40 81
18 86 57 72 104 61 69 64 75 58 41 54
19 86 57 72 102 85 69 53 73 58 43 86
20 86 57 72 102 82 63 91 73 59 42 53
21 86 57 72 104 70 62 84 73 58 45 56
22 86 57 12 106 92+ 71 93 74 92 46 87+
23 86 57 72 111 92 68 72 75 58 44 52
24 86 57 71 108 92 66 72 80 92 40 83
25 86 56 11 I07 92 72 80+ 79 92 42 76
26 86 56 71 103 87 70 75 74 70 41 76+
27 86 56 71 102 92 64 46 75 87 45 64+
28 86 56 71 102 87+ 66 82+ 68 87 38 75
29 86 56 71 104 48 65 52 74 87 46 71+
30 86 56 71 106 87 71 55 71 87 42 49

JULY

I 86 57 72 103 87 66 66 75 87 46 73+
2 87 57 72 102 67 59 66 66 63 39 79
3 87 58 72 105 91+ 71 66 70 67 46 90
4 88 58 73 108 68 71 86 75 70 48 66
5 88 59 73 108 75 66 51 76 75 47 80
6 89 59 74 110 68 71 55 76 68 44 71
l 89 59 74 105 68+ 75 81 73 68 45 71
8 89 59 74 108 68 71 72 74 85 45 81
9 89 60 74 110 75 76 55 78 75 50 72+
10 90 60 75 106 75 61 74 79 75 49 76
11 90 60 75 109 90 76 74 78 75 46 81
12 90 60 75 110 90 75 88 75 90 50 74
13 90 60 75 108 61 77 93+ 73 90+ 49 76
14 90 61 76 107 87+ 77 83 78 61 50 83
15 91 61 76 106 73 71 82 76 55 45 82
16 91 61 76 105 70 68 86 74 90 48 74
17 92 61 76 110 60 73 93 77 58 48 86
18 92 61 77 110 60 78 87 79 60 49 86
19 92 61 ll 109 79 72 49 ll 79 51 77
20 93 62 77 110 79 75 65+ 74 56 53 68+
21 93 62 18 105 11 68 65 77 88 49 49
22 94 62 78 107 59 74 92 75 85 47 82
23 94 63 78 106 78 69 92 74 62+ 49 63
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TABLE3.11. (contd)

NORMAL EXTREME(1945-1993}
,(1961-1990}........ MAXIMUM MINIMUM

DAY MAX MIN MEAN HIGH YR LOW YR HIGH YR LOW YR

JULY (contd)

24 94 63 79 106 62 78 63 75 62 52 52+
25 95 63 79 106 84 73 90 77 62 51 49+
26 95 63 79 105 88+ 66 55 76 88 54 48
27 95 64 79 108 75+ 74 4B 74 73+ 52 86
28 95 64 79 108 68 77 50+ 76 68 49 59
29 95 63 79 107 82 80 93+ 78 82 52 50
30 95 63 79 107 71 78 75 74 90 49 50
31 94 63 79 111 71 75 85 74 71+ 53 64+

AUGUST

1 94 63 78 109 71 77 76+ 80 49 51 87
2 94 62 78 105 61 75 56 75 77+ 46 64
3 94 62 78 107 61 77 62 73 86 52 59
4 93 62 78 113 61 78 64+ 81 61 48 54
5 93 62 78 108 90 77 46 72 91 45 69
6 94 62 78 106 72 80 48 77 90 49 46
7 94 63 78 109 72 70 62 73 71 50 48
8 94 63 78 110 72 75 62 79 82+ 48 49
9 94 63 78 112 71 78 47 78 90 51 75

10 94 63 78 109 71 76 85 77 71 52 47
11 93 63 78 lOB 71 79 83 73 58 50 85
12 93 62 77 108 71 79 78 77 92 52 57
13 92 61 77 107 92 74 68 79 92 49 84
14 91 60 76 109 92 70 68 78 92+ 49 84+
15 90 60 75 105 67 72 60 76 45 51 74
16 89 59 74 108 67 68 93 70 81 48 76
17 89 59 74 108 67 78 72+ 68 91 47 76
18 89 59 74 108 67 71 80 70 91+ 47 76
19 88 59 74 105 67 70 68 76 91 46 80+
20 88 59 74 105 67 67 59 77 82 49 52
21 88 59 74 103 91+ 70 B0 74 82+ 47 85+
22 88 59 73 104 56 70 92 76 61+ 41 60
23 88 58 73 105 10 69 92 14 61 45 92
24 87 58 73 104 58 70 68 71 6B 43 92
25 87 58 72 104 58 72 77 68 88+ 43 93
26 87 58 72 100 84 68 56 67 58 44 93+
27 87 57 72 101 72 73 68 71 67 47 78+
28 86 57 72 104 72 70 51 74 86 42 80
29 86 56 71 102 67 72 51 73 67 42 65
30 86 56 71 105 67 68 51 71 67 44 64
31 85 56 71 104 67 72 71 73 67 45 65

SEPTEMBER

i 85 56 71 106 87 61 71 70 87 44 80
2 85 56 71 102 50 70 71 70 49 47 75+
3 85 55 70 101 88 72 70 67 55+ 44 80+
4 85 55 70 102 88 68 59 68 55 44 80
5 85 55 70 100 55 72 60 68 63 43 69
6 85 55 70 101 55 72 92 65 57+ 44 83
7 85 54 69 97 58 60 78 72 55 42 92+
8 84 54 69 99 81 61 85 69 63 42 76+
9 83 53 68 98 81+ 66 85 68 69 40 62

10 82 53 67 97 93 68 85 65 63 43 82+
11 81 52 67 98 90+ 62 85 66 69 41 88
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TABLE3.11. (contd)

NORMAL EXTREME(1945-1993)
(1961-1990}, MAXIMUM MINIMUM

DAY MAX MIN MEAN HIGH YR_B_ LOW YR HIGH YR LOW Y_B_R

SEPTEMBER(contdl

12 81 52 66 96 69 B2 70 67 53 38 49
13 80 51 66 98 48 59 80 62 60+ 40 74
14 80 51 65 93 75+ 62 92 61 90+ 38 70

15 79 51 65 96 79+ 58 59 BO 88+ 35 70 I
16 79 51 65 96 81+ 62 65+ 65 79 35 65 !
17 79 51 65 97 81 59 86 62 51 33 65
18 78 50 64 98 81 57 83 61 79 34 65
19 78 50 64 96 67 62 83 67 56 36 57
20 78 50 64 93 79 66 72+ 62 92 37 83
21 78 49 63 98 67 67 61 65 62 38 93+
22 77 49 63 93 66 52 84 68 66 36 81+
23 77 49 63 93 87 54 77 62 92 34 81
24 77 49 63 94 52 60 72 60 50 34 72+
25 77 48 63 97 52 56 77 66 49 30 72
26 77 48 62 93 52 57 48 61 79 32 72
27 76 48 62 92 63+ 58 77 60 49 30 72
28 76 48 62 92 67 58 77 62 76 33 85
29 76 47 61 92 93 57 77 61 89 34 85+
30 75 46 61 88 93+ 63 54+ 64 93 35 85

OCTOBER

1 75 46 60 88 91+ 61 59 59 92 30 54
2 74 45 60 86 93+ 56 67 60 88 32 54
3 73 45 59 89 58 55 50 58 88+ 33 73+
4 73 44 58 89 80 55 50 57 88 32 73
5 72 44 58 87 58 52 57 52 88+ 34 82+
6 72 44 58 85 80 53 57+ 57 60 30 74
7 71 44 57 86 80 48 57 57 88 29 74
8 70 44 57 84 65 51 85 58 87 2B 85
9 70 43 5B 83 88+ 52 58 54 53 26 85
10 69 43 56 82 88 50 62 54 84 33 59
11 69 43 56 84 52 52 68+ 55 63 30 60
12 68 43 55 82 91 54 66 56 52 34 85+
13 68 42 55 78 64+ 57 69 55 88 31 69
14 67 41 54 77 91+ 58 90+ 59 88 24 69
15 66 40 53 81 63 53 92 60 88 29 70
16 66 39 53 79 63 54 92+ 54 88 29 B4
17 65 39 52 76 63 49 50 49 55 29 71+
18 65 38 51 76 73 47 49 50 52 27 49
19 64 38 51 78 92+ 51 84 52 92 27 69+

, 20 63 38 50 74 78 45 47 54 73 23 49
21 63 38 50 73 91+ 50 68 54 63 20 84
22 63 38 50 7_ 59 46 50 51 52 20 84
23 62 38 50 73 66+ 39 84 51 60 25 84
24 61 38 50 75 77+ 49 57 60 45 26 75
25 61 37 49 75 55 49 57 51 79 26 78
26 60 37 48 69 92 50 80 50 86+ 21 78
27 59 36 48 74 85 43 93+ 54 81 23 70
28 58 36 47 68 65+ 35 91 52 49 18 71
29 58 36 47 70 53 42 91+ 48 74 13 71
30 57 36 46 75 67 32 71 49 86+ 20 72
31 56 36 46 75 67 34 84 54 67 12 84
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TABLE3.11. (contd)

NORMAL EXTREME{1945-1993}
(1961-1990} MAXIMUM MINIMUM

DAY MAX MIN MEAN HIGH YR L0._._WYR HIGH YR LOW YR

NOVEMBER

1 56 36 46 70 45 31 84 49 87 22 78
2 56 36 46 68 75 38 91 51 85 22 89+
3 55 36 45 75 75 36 73 53 83 24 61
4 55 36 45 71 75 32 73 46 89+ 16 73
5 54 35 44 63 89 31 73 48 88 20 73+
6 53 35 44 64 58 32 73 49 89 19 73
7 53 35 44 69 78 34 45 48 80 19 93+
8 52 34 43 64 80 30 45 48 89 20 48
9 51 34 43 73 89 32 45 60 89 18 86

10 51 34 42 73 89 35 86 56 89 16 86
11 50 34 42 66 89 32 85 48 89 14 78
12 50 33 42 65 91 20 55 52 49 6 55
13 49 33 41 64 87 14 55 46 90 6 59
14 49 33 41 64 53 19 55 45 53 -1 55
15 49 32 40 65 53 18 55 46 83 1 55
16 48 32 40 65 76 18 55 49 54 7 59
17 48 31 40 71 76 22 55 46 83+ 10 61
18 48 31 39 64 46 25 55 47 54 11 55
19 47 31 39 67 62 22 85 44 54 14 85
20 47 30 38 65 58 24 85 47 74 3 85
21 46 30 38 63 58 17 85 46 65 3 85
22 46 29 38 65 67+ 17 85 53 90 -6 85
23 45 29 37 70 59 11 85 54 90 -13 85
24 45 29 37 67 59 6 85 57 90 -12 85
25 44 28 36 65 62 11 85 48 62 -3 85
26 43 28 36 65 49 15 85 45 49 -1 85
27 43 28 35 63 49 12 85 46 49 8 85
28 43 28 35 62 73 11 85 43 73 7 85
29 42 28 35 57 90+ 14 85 38 73+ 8 85
30 42 28 35 60 51 15 85 41 66 6 85

DECEMBER

1 42 28 35 65 72 14 85 45 81 -8 85
2 42 28 35 64 77 20 85 56 75 8 85
3 42 28 35 62 82+ 27 85+ 54 75 8 85
4 42 28 35 60 75 23 72 41 52 I 72
5 41 28 34 58 91+ 21 72 41 87 7 72
6 41 27 34 59 87 16 56 43 87 8 56
7 40 27 33 58 73+ 18 56 40 52 2 56
B 40 26 33 58 89 II 72 48 46 -6 72
9 40 26 33 64 46 13 72 44 56 -5 72
10 39 25 32 67 93 13 72 42 67+ -8 72
11 39 25 32 59 91+ 11 72 36 93+ -4 72
12 39 25 32 57 88 22 72 42 77+ -5 72
13 38 25 31 56 88+ 13 72 40 73+ -6 72
14 38 24 31 57 79+ 15 72 48 79 -2 72
15 37 24 31 64 59 16 72 41 56 2 72
16 37 24 30 56 73 4 64 43 73 -13 64
17 37 24 30 57 71+ 5 64 41 62 -12 64
18 36 24 30 56 56 13 64 38 62 -3 84
19 36 24 30 54 66 17 84 40 66 -4 84
20 37 24 30 57 74 11 84 37 66+ -2 9_+
21 37 24 30 61 72 11 90 43 73 -10 90
22 37 24 30 59 80 7 90 42 72 -13 83
23 37 24 30 57 63 6 83 40 72 -9 83
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TABLE3.11. (contd)

NORMAL EXTREME(1945-1993)
(196_-1990) MAXIMUM , MINIMUM

DA..._Y MAX HIN MEAN HIG..__HHYR_.R_ LOW Y_B..R HIGH Y..R_R LOW Y_..R

DECEMBER(contd)

24 37 24 30 55 61+ 15 90+ 39 80+ 0 90
25 37 23 30 65 80 16 90 41 72 1 90
26 36 23 30 69 80 20 90+ 53 80 0 48
27 36 23 29 62 80+ 19 48 40 49 -2 48
28 35 22 29 56 57+ 14 68 38 49 -3 68
29 35 22 28 60 49 -2 68 39 62 -10 90+
30 35 21 28 54 70 -2 68 39 88+ -14 68
31 35 21 28 56 62 4 68 44 80 -9 78

+ Latest of several occurrences.

The current normal period is 1961 through 1990, and the next will be 1971

through 2000. The normal temperatures in Table 3.11 are computed using a

7-day running mean, centered about each day.

Four possible temperature extremes are presented for each day, a

record high and low maximum, and a record high and low minimum. These daily

records, plus the year of occurrence, are also indicated in Table 3.11.
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4.0 PRECIPITATIONCLIMATOLOGY

4.! MONTHLY AND ANNUAL TOTALS

Table 4.] shows monthly and annualprecipitationtotals for the period

of record from 1946 through 1993. Normal monthly precipitationamountsfor

the period from 1961 to 1990, and averagesfor the entire period of record are

indicatedat the bottom of the table. Monthlyand annual extremesare under-

lined in each column. The wettestyear on record was 1950 with 11.45 inches

of precipitation,while the driest was 1976with 2.99 inches.

The months of November throughFebruary in this period provide

3.35 inches,or 54%, of the normal annual precipitation. December is the

wettestmonth, receiving1.03 inches,while July is the driest,receivingonly

0.18 inch. The wettestmonth on recordwas June 1950 with 2.92 inches,while

the driestmonths, September1991, August 1988, and August ]955, receivedno

precipitation.

4.2 SEASONALPRECIPITATION

Table 4.2 providesseasonalprecipitationinformation,with normal and

averageseasonaldata at the bottom of the table. The extremesfor each sea-

son are underlined. The wettest seasonwas the winter of 1958-1959with

5.06 inches,while the driest, the summer of 1973, receivedonly 0.03 inch.

4.3 AVERAGE NUMBER OF DAYS WITH SPECIFIEDAMOUNTSOF PRECIPITATION

Table 4.3 presents informationon the average numberof days per year

with precipitationevents in the followingcategories: z Trace, z O.OI inch,

0.10 inch, z 0.25 inch, _ 0.50 inch and z 1.00 inch. A trace, designated

with a letterT throughoutthis document,is less than .005 inch of precipita-

tion. An averageof 125 days per year have a trace or more of precipitation;

however,only 24 days receivetotals of 0.10 inch or more. During the 48-year

period of record,only 3 days have had an inch or more of precipitation.
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TABLE 4.1. Monthly and Annual Precipitation(Inches)

YEAR JA._N_NFE...B_BMA__B_RAP__B_RMA...__YJUN JUL AU__G_GSE....P_POC__.T_TNOV DE_._G_CANNUAL

1945 ....................................................

1946 ........................ 0.15 0.35 0.52 0.65 0.66 011 ....
1947 0.32 0.27 0.42 0.70 0.02 1.07 0.71 0.68 1.3__.442.20 0.81 0 75 9.29
1948 1.36 0.69 0.07 0.95 1.71 1.47 0.40 0.39 0.16 0.45 0.95 111 9.71
1949 0.13 0.68 1.12 0 02 0 16 0.01 0.01 0.03 0.23 0.10 1.47 J 16 4.12
1950 1.80 106 0,87 047 027 2.9__..2Z0.07 T 001 2.46 0.55 097 11.4._.__55
1951 0.84 0 51 0.46 0 53 0 43 1.38 0,37 0.15 0 10 0.71 0.82 0 70 7.00
1952 0.65 0 50 0.06 0 13 0 58 1.07 T 0.08 0 08 0.04 0.20 0.77 4.16
1953 2.16 0 25 0.17 0 17 0 28 0.55 T 0.96 0 13 0.20 0.96 0.49 6.92
1954 1.48 0 28 0.59 0 07 0 41 0.10 0.22 0.42 0 51 0.42 0.86 0.35 5.71
1955 0.56 022 0.17 0.40 0.59 0.28 0.57 0 077 0.40 1.54 2.03 7.53

1956 1.71 0.56 0.10 T 0.22 0.86 T 0.38 0.01 1.03 0.15 0.58 5.60
1957 0.48 0.23 1.86 0.38 0.82 0.47 0.05 0.02 0.34 2.7.__._20.39 0.53 8.29
1958 1.74 1,48 0.46 0.64 0.74 0.81 0.02 T 0.05 0.19 0.77 1.84 8.74
1959 2.05 1.17 0.40 0.20 0.50 0.23 T 0.03 1.26 0.56 0.41 0.26 7.07
1960 0.51 0.58 0.67 0.53 0.71 0.14 T 0.26 0.23 0.23 0.92 0.64 5.42

1961 0.33 2.10 1.02 0.48 0.80 0.42 0.15 0.09 T 0.07 0.49 0.89 6.84
1962 0.13 0.90 0.14 0.34 1.35 0.12 T 0.50 0.38 0.95 0.65 0.60 6.06
1963 0.95 0.69 0.53 1.17 0.43 0.28 0.31 0.01 0.02 0.04 0.74 1.14 6.31
1964 0.37 0.01 0.03 0.11 0.04 0.90 0.04 0.24 0.09 0.28 0.94 2.34 5.39
1965 0.93 0.14 0.03 0.09 0.15 0.49 0.11 0.03 0.11 0.01 1.17 0.39 3.65

1966 0.68 0.03 0.39 0.03 0.05 0.43 0.81 T 0.27 0.39 2.25 0.60 5.93
1967 0.32 T 0.14 0.90 0.56 0.57 T T 0.05 0.13 0.16 0.43 3.26
1968 0.88 0.58 0.0___.._20.01 0.06 0.19 0.04 0.51 0.25 0.93 1.23 1.25 5.95
1969 1.24 0.54 0.10 1.22 0.51 0.75 T T 0.48 0.10 0.13 1.29 6.36
1970 2.4____770.75 0.27 0.45 0.54 0.25 0.01 T 0.03 0.24 0.71 0.61 6.33

1971 0.78 0.10 1.02 0.07 0.56 0.71 0.13 0.09 1.13 0.18 0.46 1.07 6.30
1972 0.19 0.27 0.58 0.10 2.0__._330.66 0.16 0.56 0.02 T 0.55 1.27 6.39
1973 0.90 0.21 0.08 T 0.24 0.01 T 0.02 0.43 1.72 2.6____42.02 8.27
1974 0.90 0.41 0.52 0.46 0.28 0.12 0.71 T 0.01 0.21 0.71 0.97 5.30
1975 1.70 0.98 0.33 0.42 0.38 0.24 0.32 1.16 0.03 0.87 0.60 0.70 7.73

1976 0.56 0.36 0.23 0.41 0.08 0.11 0.13 0.96 T 0.04 l'. 0.1_._..j.1 2.9___99
1977 0.08 0.57 0.41 T 0.65 0.37 0.06 1.36 0.66 0.15 0.63 1.47 6.41
1978 _ 0.92 0.30 0.46 0.41 0.09 0.52 _ 0.11 T 1.21 0.26 6.37
1979 0.54 0.17 0.54 0.52 0.10 T 0.09 0.38 0.20 0.67 1.36 0.99 5.56
1980 1.32 1.30 0.30 0.86 1.41 0.96 l'+ 0.02 0.85 0.33 0.44 1.89 9.68

1981 0.56 0.60 0.70 0.02 0.99 0.43 0.19 0.03 0.60 0.39 1.08 1.45 7.04
1982 0.33 0.57 0.30 0.75 0.28 0.75 0.22 0.20 0.55 1.33 0.91 1.79 7.98
1983 1.44 1.36 1.00 0.42 0.52 0.68 0.31 0.12 0.46 0.52 2.12 2.12 11.07
1984 0.23 0.94 1.01 0.60 0.55 099 0.06 T 0.42 0.07 1.83 0.57 7.27
1985 0.34 0.82 0.36 0.01 0.12 0.15 0.12 0.01 0.63 0.46 124 084 510
1986 1.76 1.37 0.76 T + 0.30 T + 0.21 0.02 0.96 0.29 065 077 709
1987 0.80 0.19 1.05 0.I"---40.17 0.1---T0.50 0.07 0.01 T____+ 040 163 507
1988 0.48 T + 0.39 1.12 0.33 0.11 0.13 0 + 0.39 0.01 082 040 418
1989 0.21 1.6-'-71.56 0.84 0.59 0.01 0.01 _ 0.02 0.42 104 029 692
1990 0.77 0.09 0.10 0.40 0.86 0.36 0.14 0.83 T 0.78 002 012 507

1991 0.33 0.19 1.12 0.45 0.49 1.44 0.29 0,07 0_.__. 0.53 1.44 0.40 6.75
1992 0.44 0.94 0.09 0.94 T 1.14 0.38 0.20 0.27 0.61 1.07 1.82 7.90
1993 1.30 1.17 0.67 0.71 _'T'.'.'.'.'.'.'.'.600.12 1.7..__BB0.24 0.04 0.09 0.19 0.94 7.63

AVG 0.88 0.63 0.50 0.43 0.51 0.54 0.22 0.26 0.32 0.52 0.86 0.94 6.62
*NORMAL 0.79 0.62 0.47 0.41 0.51 _:38 0.18 0.27 0.31 0.39 0.91 1.03 6.26

* Normal precipitationfiguresare averages for the period 1961-1990.
Greatestand least valuesfor each columnare underlined.

"-_ Most recentof multipleoccurrences.
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TABLE4.3. Average Number of Days with Precipitation of
Specified@mount

TRACEOR 0.01 INCH 0.10 INCH 0.25 INCH 0.50 INCH 1.00 INCH
MONTH MORE OR MORE OR MORE OR MORE OR MORE OR MORE

Jan 16 9 3 I # 0
Feb 12 7 2 I # 0
Mar 11 6 2 # # 0
Apr I0 5 2 # # 0
May 10 5 2 I # 0
Jun 9 5 2 I # #
Jul 5 2 I # # #

Aug 6 3 I # # 0
Sep 6 3 i # # 0
Oct 9 5 2 I # #
Nov 14 8 3 I # 0
Dec 17 10 3 1 # 0

Annual 125 88 24 7 I* #

* Althoughthe nund)erof days with 0.50 inch or more averagesless than I/2 day
for any one month. 61 such days have been recordedduring48 years of record.

# Used to denote an averageof less than I/2 day.

4.4 TOTAL TIME WITH PRECIPITATIONOBSERVED

The total time duringwhich precipitationwas observedat the HMS

includesall types of precipitation. These data are presentedin Table 4.4.

No record was kept for the hours 1600 through2400 from July 1971 through

June 1974; therefore,a 3-year gap exists in the record for those hours.

TABLE 4.4. Monthly and Annual Averagesand Extremesin Total
Time with Precipitation Observed" July 1946
ThroughJune 1971, July 1974 ThroughDecember 1993

AVERAGES GREATEST LEAST
NO, OF % OF NO. OF % OF NO. OF % OF

MONTH _ TIME HOURS TIME YEA___.RRHOURS TIM__..EEYEA_.__RR

Jan 91.8 12.3 212.0 28.5 1969 29.2 3.9 1949
Feb 56.7 8.4 106.8 15.9 1958 4.1 0.7 1967
Mar 40.2 5.4 135.2 18.2 1957 7.3 I.0 1968

Apr 29.6 4.I 69.2 9.6 1953 I.6 O.2 1985
May 31 2 4.2 89.9 12.1 1948 1.2 0.2 1992
Jun 27 8 3.9 80.8 11.2 1950 2.9 0 4 1986
Jul 10 9 1.5 _R ? 5.1 1966 0.5 0 1 1984

Aug 13 0 1.7 61.. 8.3 1968 0.0 0 0 1988+
Sep 16 2 2.3 52.2 7.2 1959 0.0 0 0 1991
Oct 31 9 4.3 119.9 16.1 1947 0.4 0 1 1978
Nov 62 2 8.6 146.5 20.3 1985 7.i I 0 1990
Dec 92.0 12.4 230.5 31.0 1985 25.8 3.5 1976

Annual 503.5 5.7 738.0 8.4 1950 286.7 3.3 1990

+ Most recentof severaloccurrences.
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The months of Novemberthrough February, which contribute more than half

of the annual pre:ipitation, have received precipitation more than 10%of the

time (10.4%), more than three times greater than the other eight months of the

year (3.4%).

4.5 NOTABLEWETPERIODS

Seven periods are listed when precipitation was abnormally high:
)

TOTALAMOUNT
NUHBEROF DAYSWiTH TRACEOR MORE (iNCHES)

GREATEST MEASURABLEWATER SNOW-
PERIOD ALTOGETHER CONSECUTIVEPRECiP. EQUIV. FALL

Oct 7 - Nov 4, ]947 23 out of 29 ]0 ]7 2.2] 0

Jan 3 - 28, ]950 21 out of 26 10 15 1.80 23.4

Nov 11 - Dec ]9, ]950 33 out of 39 12 20 1.37 3.7

Nov 16 - Dec 22, 1955 3] out of 37 15 24 3.]9 22.7

Oct 31 - Dec 7, 1973 32 out of 38 14 20 3.45 8.1

Nov 15 - Dec 7, ]985 17 out of 23 8 14 1.96 25.2

Dec 27, 1992 -
Jan 23, ]993 26 out of 29 12 19 2.02 26.8

From a precipitation standpoint, 1973 was an unusual year. Total pre-

cipitation for the year was 8.27 inches or 132%of normal (6.25 inches). The

period from March 30 through September 18 was extremely dry, receiving only

0.29 inch of precipitation during that ]73-day period, while the period from

October 31 through December7 was a notable wet period (see previous table).

During the months of October, November, and December 1973, 6.38 inches of pre-

cipitation were recorded, 289% of normal (2.21 inches) for those months.

4.6 NOTABLE DRY PERIODS

The HMS is in a semi-aridregion,thus it experiencesmany dry periods.

January,March, and Decemberare the only months that have always received

measurableprecipitation(1946-1993). A total of 37 months during the period

of record have been withoutmeasurableprecipitation,with the months of July
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and August accounting for ZO of those months. The record number of consecu-

tive days with zero precipitation (not even a trace) occurred in 1988, when

the period from July 14 through September 17 (66 days) was totally dry. The

following list indicates some long periods with small amounts of

precipitation.

NOTABLEDRYPERIODS
NUMBER TOTALPRECIP.

YEAR FROM TO OF DAYS (INCHES)
1952 Jun 30 Nov 10 134 0.20

1967 Jun 22 Nov 7 139 0.18

1968 Feb 24 Aug 13 172 0.32

1973 Mar 30 Sep 18 173 0.29

1976 Aug 26 Dec 31 128 0.15

1985 Mar 31 Sep 7 161 0.43

1986 May 6 Sep 12 129 0.30
1987 Jul 19 Oct 31 105 0.08

1988 Jun 6 Sep 17 105 0.13

The driest year on record (1946 to 1993) was 1976. Total precipitation

for that year was 2.99 inches,less than half of normal. During the period

from Septemberthrough December,the total precipitationwas 0.15 inch,which

was 6% of normal (2.52 inches)for those months.

4.7 SNOWFALL

Snowfall,which includesall frozen precipitation,has varied from a

seasonaltotal of 0.3 inch in 1957-58to 56.1 inches in 1992-93. Table 4.5

provides informationon monthly and seasonalsnowfallamounts,as well as the

dates and amountsof earliestand latest snowfalleach season. The earliest

measurablesnowfall (0.3 inch)was recordedon October26, 1957, while the

latestmeasurable snowfall(1.0 inch) was recordedon April 6, 1982. The

averagedate of the first measurablesnow is November 30, and the last meas-

urable snow date is February13. Normal snowfallfor the period 1961 to 1990,

and averagesfor the entire period of record are indicatedat the bottom of

the table. Monthly and seasonalextremesare underlinedin each column.
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TABLE4.5. Monthly and Seasonal Snowfall (Inches) Including First and Last Dates
of Both Trace and Measurable Snowfalls

FIRST LAST
FIRST MEASURABLE MEASURABLE LAST

SEASON OCT NOV DEC JAN FEB MAR APR TOTAL DATE AMT DATE AMT DATE AMT DATE AMT

1945-46 ....................................
1946-47 T 1.2 0.5 3.3 T T 0 11.0 11/17 0.2 1/31 2.2
1947-48 0 T 3.0 2.6 5.5 0.I T 11.2 11/14 T 12/3 0.1 3/9 0.I 4/1 T
1948-49 0 1.7 8.1 1.8 6.9 T 0 18.5 11/7 T 11/18 0.2 2/21 0.2 3/15 T
1949-50 T 0 0.7 23.4 3.1 1.5 T 28.7 10/18 T 12/16 0.1 3/13 0.3 4/2 T

1950-51 0 0.8 2.9 5.3 5.3 4.2 0 18.5 II/19 T 11/30 0.8 3112 I.I
1951-52 0 0.5 4.4 7.5 3.1 T 0 15.5 11/25 0.5 2/24 0.1 3/20 T
1952-53 0 T 3.1 2.7 0 T 0 5.8 11/22 T 12/I 0.3 I/2 2.7 3/31 T
1953-54 0 0 1.0 14.3 1.6 T 0 16.9 12/8 1.0 2/11 1.6 3/10 T
1954-55 0 O 1.8 6.0 2.4 0.7 T 10.9 12/3 T 12/4 1.8 3/25 0.l 4/2 T

1955-56 0 12.7 13.4 10.2 2.2 T 0 38.5 11/2 0.2 2/23 0.I 3/26 T
1956-57 T 0.1 2.5 1.9 1.4 4.0 l 15.9 10/26 T 11/26 0.1 3/6 1.7 3/12 T

.4_ 1957-58 0.3 0 T T 0 T 0 0.3 10/2B 0.3 10/26 0.3 3/16 T
-,,,a 1958-59 0 T 0.9 4_5 12.7 0 0 18.1 11/14 T 12/6 0.4 2/19 1.2

1959-60 0 0.3 1.0 5.9 T 1.5 0 8.7 11/4 T 11/15 0.1 3/5 1.4

1960-61 0 0 3.3 1.9 0 1.6 0 6.8 12/9 T 12/10 0.1 3/5 1.6
1961-62 0 0.5 6.1 0.4 2.4 0.9 0 10.3 11/18 T 11/23 0.1 3/9 0.1 3/11 T
1962-63 O T T + 7.1 0.6 0 0 7.1 11/29 T 1/30 0.4 2/i 0.6 2/13 T
1963-64 0 T 6.4 2.9 T T T 9.3 11/19 T 12/8 4.3 1/24 1.5 3/22 T
1964-65 0 0.1 19.1 6.6 T T 0 25.8 11/21 T 11/29 0.1 1/23 3.1 3/27 T

1965-66 0 T 6.9 2.6 T T 0 9.5 11/23 T 12/23 0.6 1/22 0.2 3/21 T
1966-67 0 0.4 2.8 0.1 0 0 0 3.3 11/11 0.2 1/26 0.1
1967-68 0 0 5.7 4.5 0.3 0 T 10.5 12/6 T 12/9 0.6 2/17 0.3 4/16 T
1968-69 0 T 9.1 15.9 2.1 0 0 27.7 11/16 T 12/19 0.1 2/23 2.0 2/28 T
1969-70 0 T 2.7 6.6 T 0.2 0 9.5 11/29 T 12/8 1.3 3/I 0.2

1970-71 0 0.5 4.4 2.0 T 0.6 0 7.5 II/22 T 11/30 0.5 3/14 0.1 3/22 T
1971-72 0.6 T 8.1 4.9 1.4 0.1 T 15.1 11/27 T 11/29 0.1 2/5 0.1 4/12 T
1972-73 0 T 7.2 4.3 1.7 0 0 13.2 12/2 T 12/3 1.7 2/10 1.7 2/13 T

1973-74 1.5 6.6 7.5 3.9 0 T 0 19.5 10/31 1.5 1/12 2.3 3/6 T
1974-75 0 0 0.7 2.5 12.1 T T 15.3 12/2 T 12/12 0.3 2/9 1.7 4/4 T



TABLE4.5. (contd)
FIRST LAST

FIRST MEASURABLE MEASURABLE LAST

SEASON OC_!T NO__V DEC JAN FE.__BBMA__.RRAP__RRTOTAl. DATE AM_._TTDATE AMT DAT___EEAM._.!TDATE AMT

1975-76 0 1.7 3.8 6.0 0.2 T T 11.7 11/100.6 2/3 0.2 4/1 T
1976-77 0 0 0.2 2.9 T T 0 3.1 12/4 T 12/230.2 1/31 0.2 3/27 T
1977-78 0 2.1 3.4 2.9 0.9 T 0 9.3 11/15 T 11/180.1 2/26 0.1 3/5 T
1978-79 0 I0.I 1.4 10.3 0.5 0.I 0 22.6 11/15 T 11/185.3 3/3 0.1
1979-80 0 5.6 7.3 8.7 4.5 0.3 0 26.2 11/221.4 3/5 0.3

1980-81 0 0.3 2.2 T T 0 0 2.5 II/140.3 12/6 0.3 2/13 T
1981-82 0 0 12.1 2.4 T l 1.__.0015.5 12/3 T 12/132.5 4/6 1.0
1982-83 0 0.2 4.6 3.2 2.3 0 0 10.3 11/12 T 11/26 0.2 2/9 0.3

1983-84 0 I 17.8 1.5 T 0 0 19.3 11/28 T 12/2 0.5 1/21 1.5 2/9 T

1984-85 T 4.9 5.8 1.3 8.5 1.4 0 21.9 10/23 T 11/24 0.2 3/4 1.4

1985-86 0 18.__._37.6 2.7 5.5 0 0 34.1 11/I00.6 2/21 0.9
1986-87 0 0 5.1 3.3 0 0 0 8.4 12/4 0.4 1/26 0.1
1987-88 0 I.I 4.7 5.6 0 0 0.2 11.6 11/30 I.I 1/20 0.I 1/31 T
1988-89 0 0 3.5 0.2 17..___0 3.1 T 23.8 12/18 0.3 3/5 0.2 5/18 T
1989-90 0 0 1.4 0.6 0.7 T 0 2.7 12/25 T 12/26 0.3 2/17 0.2

1990-91 0 ___0_0+ 6.1 3.8 .__0_0+ 0.1 0 10.0 12/18 0.1 3/2 0.1
1991-92 1.2 T 0.6 0.3 T 0 0 2.1 10/28 0.8 I/5 0.3 2/I T
1992-93 0 2.1 21._._017.1 12.4 3.5 0 56..__.!I 11/210.2 3/3 1.5 3/16 T
1993-94 0__+ 1.4 1.8 __.0_0 0.9 ._0_0+ 0___+ 4.1 11/220.6 2/26 0.3

AVE 0.1 1.5 5.3 5.0 2.5 0.5 T 15.0 11/20 11/30 2/13 3/11
*NORMAL 0.1 1.7 5.7 3.9 2.0 0.3 T 13.8 11/24 12/3 2/12 3/8

* Normalsnowfallfiguresare averagesfor 1961-1990.
Greatestand leastvalues for each columnare underlined.

_--Mostrecentof multipleoccurrences.



Table 4.6 lists some miscellaneoussnowfallstatisticsfor the HMS for

the period from 1946 through Igg3. Includedin this table are averagenumber

of days per month with snow depth above certainthresholdvalues,greatest

number of days per month with snow depth above certainthresholdvalues, rec-

ord number of consecutivedays with snow depth above certainthresholdvalues,

and recordmonthly snow depth and 24-hr snowfallamounts. The record snow

depth at the HMS is 15.6 inches,recorded in December 1985. The record number

of days with snow depth _ 6 incheswas 43 days in the winter of Igg2-1gg3.

4.8 NORMAL AND MAXIMUM DAILY PRECIPITATION

Table 4.7 containsnormal and maximumvalues of precipitation(minimum

values are not needed,becauseevery day of the year has a minimumvalue of

zero). The normal precipitationvalues are based upon the period from 196]

through 1990, while the daily maximumvalues are for the entire period of

record (1945 through ]993). The maximumdaily value for each month is

underlined.

Only four days during the year receivedno precipitation(not even a

trace) during the entire period of record. Those days are July 23 and

September6, 7, and 24. The days with the most measurableprecipitation

events are December 15 and Ig, with 15 events each. Climatologicallyspeak-

ing, the wettest period of the year is from December 14 through 24, each day

with a normal precipitationvalue of 0.04 inch, and the driest period is from

July 23 throughAugust 11, with each day having a normal value of only a

trace. October 1, 1957 recordedthe greatest l-day precipitation,

1.60 inches.
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TABLE 4.6• MiscellaneousSnowfallStatistics,1946 Through 1993

OCT NOV DEC JAN FEB MAR SEASON

AverageNumber
of Days of Given
Depthat 0400 PST

1" # 1 7 9 4 # 21

_3" 0 1 3 6 2 # 12

_6" 0 # 1 3 I # 5

12" 0 O # # 0 0 #

RecordGreatest

Number of Days
of Given Depth
at 0400 PST

1" 0 (1978) 12 (1985) 31 (1969) 31 (1989) 20 (1989) 7 (1992-93) 72

3" 0 (1978) 12 (1985) 31 (1993) 27 (1950) 16 (1993) 6 (1985-86) 58

_6" 0 (1978) 6 (1985) 23 (1993) 25 (1993) 9 (1993) 5 (1992-93) 43

4_ _ 12" 0 0 (1964) 4 (1993) 10 0 0 (1992-93) 10

_-" Record
o Greatest (1973) 1.5 (1985) 10.0 (1985) 15.6 (1993) 15.0 (1969) 10.0 (1993) 9.1 (Dec 1985) 15.6

Depth

Greatest in
24 Hours (1973) 1.5 (1985) 8.8 (1985) 6.6 (1954) 7.1 (1993) 10.2 (1989) 2.7 (Feb 1993) 10.2

Record Consecutive
Numberof Days of
Given Depth at Numberof
0400 PST Days From To

_1" 60 November20. 1985 January18, 1986

_3" 51 November22. 1985 January17, 1986

_6" 32 December20, 1964 January20, 1965

12" 6 January15, 1993 January20, 1993

() Denotesyear of occurrence.
+ Denotesalso in earlieryears.
# Denotesless than I/2 day.



TABLE 4.7. Normal and MaximumDaily Precipitation(Inches)

NORMALPERIOD HISTORICALPERIOD

(1961-1990) (1945-1993)
NUMBEROF YEARS

DA..__YNORMAL W/MEAS. _TRACE MAXIMUM YEA___B_RMAXIMUM YEA._..B_R

JANUARY

I 0.02 5 10 0.20 198/ 0.20 1987
2 0.02 9 9 0.17 1983 0.27 1953
3 0.02 8 7 0.28 1966 0.28 1966
4 0.02 7 10 0.17 1976 0.25 1956
5 0.02 9 8 0.23 1966 0.23 1966
6 0.02 4 8 0.50 1983 0.87 1948
7 0.02 8 5 0.31 1990 0.31 1990
8 0.02 7 9 0.25 1978 0.59 1953
9 0.02 8 9 0.20 1980+ 0.24 1953

10 0 03 10 5 0.20 1979+ 0.21 1951
11 0 03 4 10 0.17 1980 0.48 1959
12 003 9 I0 0.32 1973 0.58 195_
13 003 10 8 0.33 1980 0.37 1950
14 0 03 10 3 0.43 1978 0.43 1978
15 0 03 7 5 0.18 1968 0.34 1956
16 0.03 10 6 0.53 1971 0.70 1954
17 0.02 5 7 0.10 1986 0.18 1958
18 0.02 7 8 0.25 1974 ' 0.25 1974
19 0.02 8 1 0.32 19/0 0.39 1950
20 0.02 5 6 0.26 1985 0.32 1953
21 0.02 6 5 0.15 1984 0.16 1954
22 0.02 6 7 0.54 1970 0.54 1970
23 0.03 8 9 0.27 1965 0.2/ 1965
24 0.03 8 6 0.22 1970 0.22 1970
25 0.03 6 6 0.72 1975 0.72 1975
26 0.03 8 4 0.36 1970 0.36 1970
27 0.03 6 6 0.20 1981 0.32 1954
28 0.03 6 7 0.19 1986 0.19 1986
29 0.03 9 4 0.31 1965 0.33 1958
30 0.03 8 8 0.12 1986 0.12 1986

31 0.03 9 10 0.94 1963 0.94 196___33

j FEBRUARY

I 0.03 8 4 0.72 1961 0.72 1961
2 0.02 5 8 0.26 1963 0.26 1963
3 0.02 5 6 0.06 1990 0.12 1950
4 0.02 5 5 0.28 1975 0.28 1975
5 0.02 7 7 0.07 1978 0.15 1953
6 0.02 10 2 0.18 1961 0.18 1961
7 0.02 5 4 0.27 1985 0.27 1985
8 0.02 5 8 0.12 1985 0.12 1985
9 0.02 9 5 0.37 1962 0.43 1959
10 0.02 5 5 0.64 1961 0.64 1961
11 0.02 10 3 0.30 1969 0.30 1969
12 0.03 9 6 0.20 1986 0.42 1958
13 0.02 10 6 0.21 1981 0.21 1981
14 0 03 5 11 0.39 1986 0.39 1986
15 0 03 12 7 0.30 1970 0.30 1970
16 003 7 7 0.42 1989 0.42 1989
17 003 i0 7 0.42 1989 0.42 1989
18 003 9 2 0.34 1983 0.34 1983+
19 002 9 5 0.14 1989 0.7..__88199.__._3
20 0.02 5 3 0.18 1984 0.IB 1984
21 0.02 8 3 0.20 1986 0.36 1956
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TABLE4.7. (contd)

NORMALPERIOD HISTORICALPERIOD
I198_-1990) (1945-1993)

NUMBEROF YEARS
DA.__Y NORMAL W/MEAS. W/TRACE MAXIMUM YEA___B_R MAXIMUM YEAR

FEBRUARY(contd)

22 0.02 4 5 0.15 1989 0.21 1949
23 0.02 5 4 0.22 1968 0.22 1968
24 0.02 5 5 0.10 1981, 0.33 1950
25 0.02 9 3 0.22 198_ 0.25 1948
26 0.02 6 4 0.30 1976 0.30 1976
27 0.02 9 3 0.24 1980 0.24 1980
28 0.02 7 4 0.33 1977 0.33 1977
29 0.02 1 1 0.04 1984 0.04 1984

MARCH

1 0.02 8 4 0.15 1972 0.15 1972
J 2 0,01 4 8 0.07 1989 0.20 1991+

3 0.01 3 7 0.15 1977 0.15 1991+
4 0.01 9 6 0.16 1985 0.44 1957
5 0.01 6 7 0.23 1989 0.23 1989
6 0.02 7 3 0.07 1971+ 0.24 1957
7 0.02 6 4 0.21 1986 0.21 1986
8 0.02 8 2 0.19 1988 0.23 1951
9 0.02 6 6 0.31 1989 0.31 1989

10 0.02 11 4 0,06 1980+ 0.08 1950
11 0.02 8 6 0.24 1989 0.24 1989
12 0.02 9 6 0.42 1987 0.42 1987
13 0.02 7 8 0 35 1983 0.35 1983
14 0.02 9 3 0 14 1970 0 14 1970
15 0.02 7 4 0 18 1987 0 25 1949
16 0.01 7 5 0 22 1989 0 34 1949
17 0.01 3 7 0 05 1967 0 16 1949
18 0.01 7 5 0 04 1989 0 25 1949
19 0.01 3 4 0.12 1987 0 12 1987
20 0.01 5 4 0.43 1984 0 43 1984
21 0.01 5 2 0.10 1984+ 0.18 1958
22 0.02 4 8 0.22 1961 0.22 1961
23 0.02 7 4 0,26 1986 0.26 1986

24 0.02 4 2 0.12 1961 0.5___.22199._..._I
25 0.02 9 3 0.43 1971 0.43 1971
26 002 5 6 0.50 1981 0.50 1981
27 O 02 5 4 0.42 1979 0.42 1979
28 O 02 5 3 0.13 1982 0.13 1982
29 001 8 I 0.15 1983 0.15 1983
30 0 01 4 7 0.23 1974 0.23 1974
31 0 01 4 6 0.14 1976 0.14 1976

APRIL

1 0.01 3 12 0.18 1983 0.22 1958
2 0.01 6 3 0.10 1979 0.18 1948
3 0.01 2 3 0.03 1963 0.18 1947
4 0.01 5 9 0.13 1984 0.18 1948
5 0.01 6 6 0.44 1969 0.44 1969
6 0.01 6 3 0.36 1982 0.36 1982
7 0.01 3 I 0.22 1984 0.30 1953
8 0.01 5 2 0.17 1976 0.18 1991
9 0.01 3 10 0.12 1980 0.32 1992
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TABLE4.7. (contd)

NORMALPERIOD HISTORICALPERIOD

(1961-1990} (1945-1993)
NUMBEROF YEARS

DA..._YNORMAL W/MEAS. W/TRACE MAXIMUM YEAR MAXIMUM YEAR

APRIL (contd)

10 0.01 2 6 0.03 1969 0.10 1958
11 0.01 4 9 0.23 1982 0.23 1982
12 0.01 4 5 0.08 1961 0.09 1992
13 0.01 1 3 0.01 1990 0.39 1992
14 0.01 4 4 0.17 1975+ 0.17 1975+
15 0.01 3 8 0.09 1962 0.17 1991
16 0.02 4 7 0.08 1979+ 0.11 1948
17 0.02 6 6 0.36 1988 0.36 1988
18 0.02 4 6 0.31 1967 0.31 1967
19 0.02 7 9 0.41 1970 0.41 1970
20 0.02 6 6 0.56 1980 O.5.__.66 1980
21 0.02 2 7 0.07 1989 0.07 1989
22 0.02 7 6 0.12 1974 0.22 1960
23 0.01 6 5 0.22 1974 0.22 1974
24 0.01 4 8 0.22 1975 0.22 1975
25 0.02 3 6 0.35 1989 0.35 1989
26 0.02 2 7 0.04 1989 0.25 1955
27 0.02 7 5 0.28 1989+ 0.28 1989+
28 0.02 6 5 0.48 1988 0.51 1951
29 0.02 2 3 0.30 1961 0.30 1961
30 0.02 6 4 0.12 1984 0.12 1984

MAY

1 0.02 5 6 0.19 1984 0.19 1984
2 0.01 5 I 0.17 1975 0.17 1975
3 0.01 4 3 0.29 1977 0.29 1977
4 0.01 6 5 0.10 1967 0.10 1967
5 0.02 8 3 0.28 1963 0.28 1963
6 0.02 4 6 0.20 1986 0.20 1986
7 0.02 3 1 0.39 1983 0.39 1983
8 0.02 5 7 0.55 1972 0.55 1972
9 0.02 5 5 0.25 196! 0.40 1948

10 0.02 6 7 0.39 1961 0.39 1961
11 0.02 4 4 0.19 1967 0.39 1951
12 0.02 4 7 0.50 1970 0.50 1970
13 0.01 4 2 0.11 1985 0.15 1952
14 0.01 4 6 0.25 1978 0.25 1978
15 0.01 3 6 0.06 1975 0.29 1955
16 0.01 0 8 T 1988+ 0.14 1991
17 0.01 4 3 0.13 1982 0.25 1959
18 0.01 5 2 0.13 1981 0.13 1981
19 0.01 7 3 0.15 1965 0.55 1948
20 0.02 4 1 0.70 1972 0.70 1972
21 0.02 3 4 0.69 1972 0.69 1972
22 0,02 6 5 0 12 1984 0.12 1984
23 0.03 5 6 0 33 1990 0.33 1990
24 0.03 4 5 0 51 1962 0.51 1962
25 0.02 6 2 0 74 1981 0.74 1981
26 0,02 4 6 0 79 1980 0.7...._99 1980
27 0.02 6 2 0 11 1990 0.11 1990
28 0.02 5 7 0.28 1988 0.28 1988
29 0.02 5 3 0.11 1961 0.11 1961
30 0.01 6 1 0.14 1987 0.14 1987
31 0.02 2 5 0.35 1971 0.35 1971
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TABLE4,7. (contd)

NORMALPERIOD HISTORICALPERIOD
(1961-_990) (1945-1993)

NUMBEROFYEARS
DA_.._YNORMAL W/MEAS. W/TRACE MAXIMUM YEA__.B_R MAXIMUM YEA..__.B_R

JUNE

1 0.02 3 5 0.29 1977 0 29 1977
2 0.02 5 6 0.12 1966 0 12 1966
3 0.02 6 9 0 30 1971 0 30 1971
4 0 02 6 3 0 25 1984 0 45 1951
5 0 02 4 4 0 14 1981 0 49 1991
6 0 02 6 3 0 36 1990 0 54 1951
7 001 5 5 015 1972 0.71 1947
8 0 01 6 6 0 49 1964 0.49 1964
9 0 02 3 4 0.07 1963 0.22 1948
10 0.02 2 7 0.08 1983 0.14 1956
11 0.01 3 5 0.13 1961 0.39 1950
12 0.01 4 8 0.60 1969 0.79 1992
13 0.01 6 4 0.35 1980 0.49 1948
14 0,01 4 2 0.04 1983 0.37 1956
15 0.01 4 1 0.15 1964 0 15 1964
16 0.01 2 5 0.14 1980 0 18 1948
17 0.01 2 5 0.48 1965 1 0_..._9 1950
18 0.01 2 5 0.07 1983 0 07 1983
19 0.01 1 3 0.01 1983 0 09 1991
20 0.01 5 2 0,24 1984 024 1984
21 0.01 5 2 0.32 1967 032 1967
22 0.01 4 7 0.14 1971 0.14 1971
23 0.01 7 2 0.17 1963 0.17 1963
24 0.01 5 3 0.21 1972 0.21 1972
25 0.01 3 4 0.02 1980 0.03 1954
26 0.01 2 6 0.27 1982 0.27 1982
27 0.01 4 3 0.37 1983 0,37 1983
28 0.01 2 8 0.23 1984 0.24 1992
29 0.01 4 2 0.16 1984 0.53 1991
30 0.01 1 1 0.06 1976 0.06 1976

JULY

1 0.01 5 3 0.31 1966 0.31 1966
2 0,01 3 6 0.34 1966 0.34 1966
3 0.01 3 3 0.31 1978 0.31 1978
4 0.01 3 4 0.10 1986 0.10 1986
5 0.01 1 3 0.19 1981 0.36 1951
6 0.01 1 3 0.02 1979 0.04 1993
7 0.01 3 2 0.30 1963 0.30 1963
8 0.01 5 3 0.14 1974 0.14 1974
9 0.01 3 2 0.27 1987 0.27 1987
10 0.01 2 5 0.05 1972 0.16 1954
11 0.01 2 4 0.04 1979 0.04 1979
12 T 0 4 T 1982+ T 1982+
13 T 2 5 0.28 1975 0.28 1975
14 T i 2 0.03 1966 0.05 1957
15 T 2 2 0.04 1975 0.08 1991
16 T 4 3 0.07 1966 0.50 1993
17 T 3 i 0.05 1987+ 0.8_...._99199._._33
18 T 2 2 0.12 1987 0.12 1987
19 T 2 2 0.45 1974 0,45 1974
20 T 2 2 0.09 1965 0.09 1965
21 T I 2 0.02 1965 0.02 1965
22 T 0 2 T 1987+ T 1993+
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TABLE4.7. (contd)

NORMALPERIOD HISTORICALPERIOD
(1961-1990) {1945-1993)

NUMBEROF YEARS
DAY NORMAL W/MEAS, W/TRACE MAXIMUM YEAR MAXIMUM YEA._._B..R

JULY (contd)

23 T 2 0 0.15 1961 0.28 1992
24 T 2 2 0.06 1990 0.07 1955
25 T 3 2 0.23 1983 0.23 1983
26 T 0 1 T 1978 0.22 1955
27 T 1 1 0.02 1983 0.31 1947
28 T I 3 0.06 1984 0.28 1947
29 T I i 0.01 1964 0.01 1993+
30 T 0 3 T 1987+ T 1987+
31 T 1 2 0.12 1985 0.12 1991+

AUGUST

1 T 2 1 0.08 1976+ 0.08 1976+
2 T 1 3 0.01 1976 0.01 1976
3 T 1 2 0.29 1962 0.29 1962
4 T 1 2 0.01 1985 0.04 1948
5 T 0 3 T 1984+ T 1991+
6 T 1 2 0.11 1976 0.11 1976
7 T 2 1 0.33 1976 0.33 1976
8 T 0 4 T 1989+ 0.08 1952
9 T 2 2 0.10 1982 0.10 1982
10 T 0 3 T 1984+ 0.01 1947
11 T i 4 0.01 1983 0.11 1947
12 0.01 3 5 0.18 1962 0.18 1962
13 0.01 4 2 0.04 1987+ 0.04 1987+
14 0 01 5 3 0.09 1979 0.09 1979
15 0 01 3 1 0.42 1972 0.42 1972
16 0 01 1 1 0.01 1968 0.24 1993
17 0 01 0 3 T 1980+ T 1980+
18 0 01 4 3 0.69 1975 0.69 1975
19 0 01 3 5 0.05 1979 0.18 1954
20 0.01 4 6 0.03 1978 0.22 1953

21 0.02 3 4 0.76 1990 0.7..__661990
22 0.01 6 1 0.18 1978 0.18 1918
23 0,02 4 1 0.14 1975 0,14 1975
24 0.02 6 1 0.38 1977 0.38 1977
25 0.01 2 6 0.29 1976 0.29 1976
26 0.01 3 4 0.19 1968 0.38 1953
27 0.01 5 3 0.14 1989 0.14 1989
28 0.01 2 4 0.13 1975 0.13 1975
29 0.01 6 1 0.28 1977 0.51 1947
30 0.01 2 4 0.61 1977 0.61 1977
31 0.01 ? 3 0.02 1961 0.02 1961+

SEPTEMBER

I 0.01 7 2 0.43 1971 0.43 1971
2 0.01 2 4 0.17 1971 0.17 1971
3 0.01 3 I 0.13 1979 0.13 1979
4 0.01 I i 0.02 1977 0.19 1960
5 T 3 2 0.19 1971 0.19 1971
6 T 3 0 0.29 1971 0.29 1971
7 T 2 0 0.04 1978 0.23 1947
8 0.01 2 3 0.10 1985 0.10 19_5

i

9 T 2 4 0.07 1985 0.07 1985
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TABLE4,7. (contd)

NORMALPERIOD HISTORICALPERIOD
1_961-1990) (1945-1993)

NUMBEROF YEARS
DA._._YNORMAL W/HEA_. W/TRACE M_IMUM YEAR MAXIMUM YEAR

SEPTEMBER(contd)

10 0.01 3 3 0.06 1985 0.06 1985
11 0.01 4 1 0.10 1966 0.10 1966
12 0.01 0 3 T 1980+ 0.03 1958

13 0.01 5 2 0.79 1980 0.7___99 198_.._00
14 0.01 3 4 0.04 1985 0.41 1959
15 0.01 2 5 0.54 1986 0.54 1986
16 0 02 2 7 0.03 1985 0.66 1947
17 0 01 4 5 0.26 1969 0.26 1969
18 0 01 4 6 0.22 1983 0.41 1959
19 0 01 6 4 0.26 1973 0.26 1973
20 0 O1 4 8 0 13 1988 0 13 1988
21 0 01 2 4 0 03 1971 0 03 1971
22 0 01 4 4 0 20 1984 0 20 1984
23 0 01 4 2 0 21 1986 0 21 1986
24 0 01 4 0 0 10 1977 0 10 1977
25 0.01 3 3 0 25 1982 0 25 1982
26 0.01 4 I 0.22 1981 0.22 1981
27 0.01 4 2 0.38 1981 0.43 1955
28 0.01 5 3 0.34 1962 0.34 1962
29 0.01 3 1 0.07 1986 0.07 1986
30 0.01 2 3 0.02 1969 0.03 1953+

OCTOBER

I T 2 5 0.01 1969+ 1.6___0 195...._.Z./
2 T 5 5 0.06 1967 0.31 1957
3 T 2 1 0.04 1975 0.14 1950
4 T 1 4 0.01 1970 0 15 1950
5 T 0 9 T 1981+ 0 25 1950
6 T 5 4 0.22 1973 0 22 1973
7 0.01 3 3 0.25 1985 0 25 1985
8 0.01 1 5 0.06 1964 0 49 1950
9 0.01 5 2 0.09 1968 0 32 1947

10 0.01 5 4 0.09 1985 0.32 1959
11 0.01 3 7 0.43 1968 0.43 1968
12 0.01 6 3 0.52 1962 0.52 1962
13 0.01 2 3 0.04 1980 0.09 1957
14 0.01 4 3 0.11 1962 0.43 1950
15 0.01 1 1 0.01 1980 0.15 1947
16 0.01 0 1 T 1975 0.24 1947
17 0 01 2 3 0.16 1968 0.23 1950
18 0 01 4 3 0.28 1979 0.28 1979
19 0 02 5 4 0 12 1979 0.64 1947
20 0 02 5 5 0 15 1968 0.37 1947
21 0 02 8 3 0 45 1975 0.45 1975
22 0 02 5 9 0 20 1983 0.23 1957
23 0.02 4 2 0 39 1973 0.39 1973
24 0.02 4 5 0 11 1979 0.12 1991
25 0.02 5 3 0 22 1975 0.22 1975
26 0.02 6 3 0.12 1989 0.18 1956
27 0.02 7 4 0.09 1969 0.33 1956
28 0.02 4 6 0.93 1982 0.93 1982
29 0.02 7 8 0.18 1986 0.38 1950
30 0.02 3 7 0.52 1990 0.52 1990
31 0.02 3 6 0.64 1973 0.64 1973
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TABLE4.7. (contd)

NORMALPERIOD HISTORICALPERIOD
(|9§|-_990) (_945-_993)

NUMBEROF YEARS
DAY NORMAL W/MEAS. W/TRACE HAXIMUM YEAR MAXIMUM YEAR

NOVEMBER

1 0 02 7 3 0.18 1987 0.26 1948
2 0 02 6 2 0.25 1984 0,25 1984
3 0 02 8 3 0.28 1965 0.28 1965
4 0 02 9 5 0,19 1973 0.24 1991
5 0 02 9 2 0.19 1963 0.19 1363
6 0 02 8 4 0,30 1980 0.30 1980+
7 0 03 5 7 0.23 1963 0.23 1963
8 0.03 9 6 0.50 1968 0.50 1968
9 0.04 8 7 0.16 1973 0,27 1949

10 0.04 11 4 0.66 1983 0.6..._66 1983
11 0.04 12 3 0.26 1970 0.26 1970
12 0.04 10 4 0.57 1973 0.57 1973
13 0.04 7 4 0.47 1981 0.47 1981
14 0,04 7 6 0,35 1966 0.35 1966
15 0.04 12 5 0.17 1985 017 1985+
16 003 9 5 0.42 1979 042 1979
17 003 9 7 0.12 1974 018 1955
18 003 7 4 0.46 1982 046 1982
19 003 7 5 0.37 1966 037 1966
20 0 03 4 7 0.42 1966 0 42 1966
21 003 6 8 0.50 1985 050 1985
22 0.03 6 10 0.30 1979 0.30 1979
23 0.03 12 5 0.42 1983 0.63 1949
24 0.03 i0 7 0.37 1965 0.37 1965
25 0.03 5 10 0.25 1977 0.25 1977
26 0.03 B 6 0.11 1986+ 0.54 1955
27 0.03 9 6 0.49 1984 0.49 1984
28 0.02 9 7 0.19 1986 0.19 1986
29 0.03 8 7 0.18 1978 0.18 1978
30 0.03 9 5 0.30 1962 0.30 1962

DECEMBER

I 003 8 4 0.19 1966 0.29 1955
2 0 04 8 8 0.34 1985+ 0.34 1985+
3 004 7 9 0.56 1980 0,56 1980
4 003 13 3 0.28 1974 0.28 1974
5 0 04 11 7 0.43 1963 0.43 1963
6 004 12 8 0.18 1985 0.18 1985
7 003 8 5 0.32 1983 0.36 1948
8 0.03 5 7 0.36 1963 0.36 1963
9 0.03 9 8 0.55 1987 0.55 1987
10 0.03 9 4 0.25 1990 0.54 1958
11 0.04 6 8 0.33 1969 0.53 1958
12 0.04 10 5 0.29 1982 0.29 1982

13 0.03 8 5 0.76 1977 0.76 1977
14 0.04 12 5 0.25 1964 0.25 1964
15 0.04 15 2 022 1981 022 1981
16 0.04 9 9 030 1961 030 1961
17 004 10 5 022 1973 022 1973
18 004 11 8 022 1981 027 1960
19 004 15 7 019 1964 020 1953
20 004 13 7 033 1982 033 1982
21 004 10 10 054 1964 061 1955
22 004 9 5 0,59 1964 059 1964
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TABLE4.7. (contd)

NORMAL PERIOD HISTORICALPERIOD

{1961-1990) (1945-1993)
NUMBEROF YEARS

DA___Y NORMAL W/MEAS. W/TRACE MAXIMUM YEA._._B_RMAXIMUM YEA,_...R_R

DECEMBER {contd}

23 0.04 7 7 0.31 1975 0.31 1975
24 0.04 11 8 0.36 1968 0.36 1968
25 0.03 12 6 0.26 1980 0.26 1980
26 0.03 9 6 0.19 1973 0.25 1958
27 0.03 11 7 0.36 1973 0.36 1973
28 0.02 10 11 0.09 1990+ 0,10 1951
29 0,02 9 7 0.55 1983 0.55 1983
30 0.02 5 9 0.15 1979 0.15 1979
31 0.02 4 9 0.29 1968 0.29 1968

+ Latestof severaloccurrences.
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5.0 WINDCLIMATOLOGY

5.1 MONTHLYANDANNUALPREVAILINGWINDDIRECTIONS,AVERAGESPEEDS,AND
PEAKGUSTS

At the HMS, the prevailing wind direction for every month of the year is

either WNWor NW (Table 5.1), and the peak gusts for every month are from the

SSW, SW, or WSW. The highest monthly average wind speeds occur in June and

the lowest in December. The variability in monthly average wind speeds is

muchgreater in the winter months than during the remainder of the year. The

highest January average (10.3 mph) is more than 3.5 times greater than the

lowest (2.9 mph), while in June the highest average (10.7 mph) is only

1.4 times greater than the lowest (7.7 mph).

5.2 NUMBER OF DAYS WITH PEAK GUSTS ABOVE OR BELOW SPECIFICTHRESHOLDS

Table 5.2 lists the number of days by month and year with peak wind

gusts (at 50 feet) above or below specificthresholdwind speeds. June and

July have the highestaveragenumber of days with gusts z 25 mph (nearly

20 e_h); however,March has the highestaveragenumber of days with gusts

40 mph (3 days), and Januarythe highestaveragenumber of days with gusts

50 mph (O.g day). Januaryalso has the record highestnumber of gusts

40 mph and 50 mph at 11 and 7 days respectivelyin 1990. Calendaryear 1990

recordedthe most days with gusts z 40 mph and 50 mph at 57 and 18 days,

respectively. Of particularinterestis that previousrecordsfor these

categorieswere 41 days _ 40 mph in 1961, and 10 days _ 50 mph in 1972.

5.3 PERCENT FREQUENCYOF MONTHLYAND ANNUAL WIND DIRECTIONAND SPEED AT
50 FEET

Table 5.3 presentsHMS data on the percentfrequencyof monthlyand

annualwind directionand wind speed at 50 feet. This table shows that for

every month of the year the prevailingwind directionis either from the WNW

or NW. Winds are relativelyevenly distributedfrom the NNE throughthe SSW

at between2 and 4% on an annual averagefor each direction.

5.1



TABLE5.1. Monthly and Annual Prevailing Wind Directions, Average Speeds (mph), and
Peak Gusts (mph) at 50 Feet (1945 Through 1993)

PEAKGUSTS
PREVAILING AVERAGE HIGHEST LOWEST

MONT_...__HHDIRECTION SPEED AVERAGE YEA..__RRAVERAGE YEA..__RR SPEE_...._DDDIRECTION YEA.._..RR

JAN NW 6.3 10 3 1972 2.9 1985 80 SW 1972

FEB NW 7.0 10 8 1976 4.6 1963 65 SW 1971

MAR WNW 8.2 10 7 1977+ 5.9 1958 70 SW 1956

APR WNW 8.9 11 1 1972+ 7.4 1989+ 73 SSW 1_72

NAY WNM 8.8 10 7 1983 5.8 1957 71 SSM 1948

JUN WNW 9.1 I0 7 1983+ 7.7 1950+ 72 SW 1957
(jrl

_'_ JUL WNW 8.6 10.7 1983 6.8 1955 69 WSW 1979

AUG WNW 7.9 9.1 1946 6.0 1956 66 SW 1961

SEP WNW 7.5 9.2 1961 5.4 1957 65 SSW 1953

OCT WNW 6.5 9.1 1945 4.4 1952 63 SSW 1950

NOV NW 6.2 lO.O 1990 2.9 1956 67 WSW 1993

DEC NW 5.9 8.3 1968 3.3 1985 71 SW 1955

YEAR NW 7.6 8.4 ]983 6.2 1989 80 SW JAN 1972

+ Also in earlieryears.



TABLE5.2. Numberof Days With Peak Gusts Above or Below Specific Thresholds (1945 Through 1993)

DAYS WITH PEAK GUSTSS 12 MPH DAYS WITH PEAK GUSTS_ 25 MPH DAYSWITH PEAKGUSTS _ 40 MPH DAYS WITH PEAK GUSTS _ 50 MPH

MAX YEAR MIN YEAR AVG____MAX YEAR MIN YEARMONTH AVG.____MAX YEAR MIN YEAR AVG.____MAX YEAR MIN YEAR AVG_..__

JAN 10 O 29 1985 3 1968 7.8 21 1953 0 1985+ 2.9 II 1990+ 0 1988+ 0.9 7 1990 0 1991+

FEB 6 6 16 1963 O 1990 8.5 17 1976+ 2 1952+ 2 4 10 1976 0 1993+ 0.6 4 1972 0 1993+

MAR 2 9 8 1992 0 1983+ 12.9 21 1977 4 1992 2 8 9 1956 O 1992+ 0.6 4 1956 0 1993+

APR 0 6 6 1951 0 1993+ 17.3 26 1954 8 1946 3 0 8 !991 0 1984+ 0.4 2 1972+ 0 1993+

MAY 0 3 3 1955 0 1993+ 18.5 26 1978 9 1945 2 2 6 1990+ 0 1982+ 0.2 2 1993+ 0 1992+

JUN 0 1 I 1980+ 0 1993+ 19.5 26 1963 11 1950+ 2 2 7 1985 0 1982+ 0.3 2 1992+ O 1991+

JUL 0 1 i 1957+ 0 1993+ 19.4 25 1984 11 1955 1 6 5 1988 0 1981+ 0.1 I 1979+ 0 1993+

AUG 0 3 2 1972 0 1993+ 15.4 22 1988+ 7 1945 1 1 5 1951 0 1993+ 0.I I 1984+ 0 1993+

SEP 2 4 9 1987 O 1991+ 11.2 17 1971 7 1975+ 1.4 4 1946 0 1981+ 0.2 2 1953 0 1993+

OCT 7 0 15 1974 2 1975+ 8.5 17 1985+ 3 1987+ 1.6 8 1967 0 1993+ 0.2 2 1967 0 1993+

NOV 9 4 20 1956+ 2 1977+ 8.4 16 1990 0 1979 2.3 8 1990 O 1982+ 0.5 4 1990 0 1992+

DEC 11 1 23 1985 3 1968 7.4 15 1968 0 1985 2.4 8 1857+ O 1989+ 0.7 3 1975+ 0 1992+

ANNUAL 50.9 87 1952 28 1973 154.8 190 1953 123 1952 25.9 51 1990 10 1978 4.7 18 1990 O 1985

+ Most recentof multiple occurrences.



TABLE5.3. Percent Frequency of Monthly and Annual Wind Direction and Wind
Speed at 50 Feet (1955 Through 1993)

WINDDIRECTION

DIRECTION JAN FEB MAR AP___,B_RMA.._..__YJUN JUL AU..__.G_GSEP .OCT NOV DEC TOTAL

N 4.5 5.1 4.8 4.2 3.9 3.8 4.8 4.8 6.0 5.3 4.6 4.5 4.7
NNE 3.5 4.6 4.5 3.5 3.4 3 2 4.3 4.0 5.4 4.2 3.5 3.1 3.9
NE 3.0 3.6 3.4 3.4 3.4 3 1 3.1 3.5 4.3 3.6 2.9 2.7 3.4
ENE 2.2 2.1 2.0 2.2 2.4 2 1 2.5 2.4 2.3 2.5 2.5 2.4 2.3
E 2.6 2.1 2.2 2.4 2.4 2 4 2.8 3.0 3.0 2.9 2.7 2.6 2.6
ESE 2.8 2.6 2.7 2.4 2.6 2 6 2.7 3.3 3.1 3.7 3.3 3.1 2.9
SE 4.3 3.1 3.9 3.1 3.3 3 1 3.1 3.7 3.9 5.3 4 6 4.7 3 9
SSE 3.3 3,1 3,3 2,8 2,8 2.5 2.2 2.7 2.9 3.7 3 7 3.5 3 0
S 3.3 3.2 3.6 3.2 2.8 2.7 2.4 2.6 2.6 3.5 4 0 3.5 3 1
SSW 4.8 4.3 5.1 4.4 3.4 3.4 2,6 3.0 3.3 4.1 5 0 4 7 4 0
SW 6.I 7.6 9.1 89 6.6 6.6 5.7 6.0 5.6 6.8 7 5 6 I 7 0
WSW 6.6 /.2 10.3 11 9 10.4 9.6 8.5 8.7 9.2 8.4 7 7 7 0 8 8
W 6.6 8.3 9.7 11 8 11.7 11.1 9.9 10.8 11.4 10.4 8 4 l I 9 8
WNW 14.8 14.7 14.6 16 6 18.8 19.3 19.4 18.0 15.4 13.2 12.6 13 7 15.9
NW 19.2 18.2 14.3 14 2 i/.5 19.6 20.0 17.7 14.9 13.4 15.7 18 1 16.9
NNW 7.1 6.8 5.6 4 5 4.2 4.6 5.2 5.3 5.7 6.5 /.0 6 9 5.8
Calm 4.7 2.7 .9 5 .5 .4 .3 .5 1.1 2.5 4.3 5.4 2.0

TOTAL 100.0 100.0 100.0 100.0 100,0 100.0 100.0 100.0 100.0 100.0 100,0 100.0 100.0

WIND SPEED

SPEE_,___DD JAN FEB MA__E_RAP__B_RMA__L JU....N_NJUL AUG SE_.___POCT NOV DEC TOTAL

Calm 4.7 2.7 .9 .5 .5 .4 .3 .5 1.1 2.5 4.3 5 4 2.0
I-3 31.6 25.7 I/.7 13.6 12.3 10.2 11.3 14.4 19.3 28.0 30.9 34 4 20.8
4-7 33.3 34.6 35.6 33.7 34.3 35.3 38.4 41.3 39.9 38.0 34.1 32 0 35.9
8-12 19.4 23.5 2/.2 28.6 30.1 29.7 29.1 27.4 25.6 20.8 19.7 18 1 24.9
13-18 6.9 8.7 12.2 15.8 16.0 16.8 14.6 11,8 10.2 7.5 7.0 6 4 11.1
19-24 2.6 3.2 4.6 6.1 5.7 6.4 5.4 4.0 3.3 2.5 2.7 2 5 4.1
25-31 1.1 1.3 1.5 1.6 1,0 1.2 .9 .6 .6 .6 1.0 1.0 1.0
32-38 .3 .3 .3 .1 .0 .0 .0 .0 .0 .0 .2 .2 .1
39-46 .0 .0 .0 .0 ,0 .0 .0 .0 .0 ,0 .0 .0 .0
>46 .0 .0 .0 .0 ,0 .0 .0 .0 .0 .0 .0 .0 .0

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

The wind speed class with the highestfrequencyof occurrenceis 4 to

7 mph, with winds in that categorynearly 36% of the time. The speed class

with the second highestfrequencyis 8 to 12 mph, at nearly 25%. Winds aver-

aging over 25 mph occur only slightlymore than I% of the time on an annual

basis, with the highestfrequencyoccurringin March (1.8%).
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5.4 COMPOSITEWIND ROSES AND JOINT FREQUENCYDISTRIBUTIONSFOR THE HANFORD
METEOROLOGICALMONITORINGNETWORK

Figure 5.1 and Table B.I (AppendixB) containcompositewind roses and

joint frequencydistributionsfor the entire HanfordMeteorologicalMonitoring

Network (seeTable 1.1 and Figure 1.1) for the period from 1982 through 1993.

In Figure 5.1, wind arrows indicatethe directionfrom which the wind blows

and are proportionalin length to the frequencyof occurrenceas indicatedin

Table B.I. Table B.I presentscompositejoint frequencydistributionsby

directionand speed class for each of the stationsin the network.

5.5 MONTHLyAND ANNUAL WiND ROSES.ANDWIND SPEED HISTOGRAMSFOR THE
HANFORDMETEOROLOGICALMONITORINGNETWORK

FiguresB.1(a) and B.1(b) in Appendix B presentmonthlywind roses and

wind speed histogramsfor all the HanfordMeteorologicalMonitoringNetwork

stationsfor the period from 1982 through 1993. Figure B.1(a) depictsthe

wind roses for the stations. Each petal of the wind rose representsthe pro-

portionalamount of time the wind blew from that direction. The widths of

the petal segmentscorrespondto the wind speed categoriesrepresentedin

Figure B.1(b). Startingfrom the center of the rose, the narrowestsegment

representswinds in the I-3 mph class, the next widest segmentrepresentsthe

4-7 mph class, and so forth. The length of each of these segments is propor-

tional to the frequencyof occurrencefor the speed class. FigureB.1(b) con-

tains wind speed histogramsrepresentingthe proportionalamount of time in

each speed class.

FiguresB.2(a) and B.2(b) in AppendixB presentmonthlywind roses and

wind speed histogramsfor the 60-m level of the lOON, 300 Area, Fast Flux Test

Facility,and HMS towers for the period from 1986 through 1993.
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FIGURE 5.1. Hanford Meteorological Monitoring Network Wind Roses for
the Period from 1982 Through 1993
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6.0 M!S.CELLANEOUSCLIMATOLOGICALSTATISTIC.S

6.] SKY COVER

The term sky cover is used to expressthe portionof the celestialdome

that is I) covered,but not necessarilyhidden,by clouds or obscuringphe-

nomena aloft; 2) hidden by an obscuringphenomenonon the ground (such as fog

or smoke);3) or a combinationof both I and 2. The sky cover is determined

hourly by scanningthe sky and estimatingthe numberof tenths that are cov-

ered (0 denotesclear sky and 10 denotesovercast). Averagemonthly sunrise

to sunset sky covers for the period from 1946 through 1993 are shown in

Table 6.]. Also shown in Table 6.1 are the number of clear, partly cloudy,

and cloudy days for the period from 1954 through 1993. The number of clear,

partly cloudy,and cloudy days is the result of assigningeach day to one of

the followingcategories:

Average
Cate_lory Sky Cover

Clear 0-3 tenths
Partly cloudy 4-7 tenths
Cloudy 8-I0 tenths

During the period of record (1954through 1993), an averageof 195 sunny

days (the sum of the clear and partly cloudy days) have been recordedper year

at the HMS.

6.2 FOG AND DENSE FOG

Table 6.2 shows the averagemonthly and annualnumber of days with fog

and dense fog. Fog is reportedanytimehorizontalvisibilityis reducedto

6 miles or less, due to the suspensionof water droplets in the surfacelayer

of the atmosphere. Dense fog is reportedwhen horizontalvisibilityis

reducedto I/4 mile or less. Most fog at the HMS is radiationfog, a common

type of fog which forms on nights characterizedby light wind, clear sky, and
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TABLE 6.1. Average Sky Cover (Sunriseto Sunset) (1946 Through1993) and Number
of Days Clear, Partly Cloudy, and Cloudy (1954 Through 1993)

SKY COVER {SCALE0-10) NUMBEROF CLEAR DAYS PARTLY NUMBEROF CLOUDYDAYS
CLOUDY

MONTH AV__.GGMAX YEAR. MIN YEAR AVG MAX YEAR MIN YEAR DAYS AV_._GGMAX YEAR MIN YEAR

JAN 8.0 9.2 1978 4.3 1949 3 9 1984 0 1955+ 5 23 28 1978 17 1963

FEB 7.5 9.3 1980 6.1 1989 4 9 1991+ 0 1984+ 5 19 26 1980+ 12 1964

MAR 6.8 8.5 1978 4,9 1965 6 12 1979+ 1 1978+ 8 17 24 1993 9 1979+

APR 6.4 8.1 1963 3.7 1951 6 12 1962 1 1963 9 15 21 1979+ 6 1956

MAY 5.9 8.1 1993 3.6 1992 8 18 1992 1 1977 1 12 19 1977+ 3 1992

JUN 5.3 7.0 1950 2.8 1961 10 21 1961 5 1972+ 10 10 15 1983+ 5 1979+

JUL 3.1 5.0 1983 0.9 1953 19 26 1960 12 1987+ 7 5 12 1976 0 1984+

AUG 3.4 5.9 1968 0.6 1955 18 30 1955 9 1978 8 5 13 1983+ 0 1988+

SEP 3.9 6.7 1976 1.4 1990+ 15 27 1975 6 1978 7 8 16 1977 0 1990

OCT 5.7 8.0 1975 3.3 1987 10 20 1987 I 1975 8 !3 22 1973 6 1986

NOV 7.6 9.1 1972 5.2 1993 5 12 1993 I 1973+ 5 20 25 1973+ 13 1993

DEC 8.1 9.3 1985 6.4 1978 4 9 1978 1 1985+ 4 23 29 1985 17 1978

ANNUAL 5.9 6.6 1978+ 5.1 1949 108 134 1967 80 1977 87 170 193 1978 146 1991

+ Most recentof multipleoccurrences.



TABLE 6,2. Monthly and Annual Numberof Days with Fog and Dense
Fog (1945Through 1993)

DAYS WITH FOG (VISIBILITYS 6 MI) DAYS WITH DENSE FOG (VISIBILITYS I/4 MI)

MONTH AVG. MA.__XXYEA._...R_RMI__.NNYEA_._.L AV6___., MA...XXYEA._._E_RMI.__NNYEAR

JAN 11.0 25 1979 0 1949 5.8 15 1976 0 1949

FEB 6.6 20 1963 0 1988+ 3.3 11 1963 0 1988+

MAR 2.2 10 1993 0 1990+ 0.9 5 1993+ 0 1990+

APR 0.4 3 1992 0 1987+ 0.1 I 1993+ 0 1992+

MAY 0.2 3 1948 0 1993+ < 0.1 1 1958 0 1993+

JUN 0.1 2 1971 0 1993+ < 0.1 1 1971 0 1993+

JUL < 0.1 I 1966 0 1993+ 0 0 0

AUG 0.I 1 1985+ 0 1993+ < 0.1 1 1985+ 0 1993+

SEP 0.3 2 1985+ 0 1993+ 0.1 1 1992+ 0 1993+

OCT 2.0 9 1962 0 1989+ 1.0 7 1980 0 1991+

NOV 9.5 19 1985+ 0 1990 5.4 13 1965 0 1990+

DEC 14.0 25 1989+ 2 1968 7.6 17 1950 2 1968+

ANNUAL 46.4 84 1985-86 22 1948-49 24.2 42 1950-51 9 1948-49

+ Most recent of multiple occurrences.
Longest duration of fog: 113.7 hrs, December 16-20, 1985
Longest duration of dense fog: 47.0 hours, December1957

moist air in the lower levels of the atmosphere. Nearly 90% of both fog and

dense fog at the HMSoccurs during the late fall and winter months, although

fog has been observed every month of the year.

6.3 PSYCHROMETRICDATA

Psychrometric data include observations of dry bulb, wet bulb, and dew-

point temperatures and relative humidity. The dry bulb temperature is the

temperature of the ambient air; the wet bulb temperature is the lowest tem-

perature to which a parcel of air, under constant pressure, can be cooled by

evaporating water into it. The dew point temperature is the temperature to

which a given parcel of air, under constant pressure and water-vapor content,

must be cooled to attain saturation. Relative humidity is the ratio of the
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actual water-vapor content of the air to the one where saturation would occur

if the pressure and temperature remained unchanged.

Table 6.3 presents monthly and annual averages and extremes of dry bulb,

wet bulb, dew point temperatures and relative humidity from the HMSfor the

period from 1950 through 1993.

6.4 SOLAR RADIATION

Table 6.4 presentsaverageand extremedaily solar radiationvalues by

month for the period from 1953 through 1993. These data are reportedin

langleys. (A langleyis a unit definedas I gram calorieper square centi-

meter.)

TABLE 6.3. MonthlyAveragesof PsychrometricData (1950Through 1993)*

MONTHLyAVERAGES

CATEGORY JA__NNFE_._BBMA__BRAP__BRMA___YJU__NNJU_.L AU_._GGSE..__POC__!TNO.._VVDE_._GCYEA__._BR

Dry Bulb 30.6 37.4 44.9 53.1 62.1 69.9 77.0 75.6 66.2 53.1 39.9 32.3 53.5
Wet Bulb 28 34 38 43 49 55 58 58 52 45 36 30 44
Rel. Hum. 76.9 70.7 56.7 47.1 42./ 39.5 33.3 35.6 42.0 56.2 73.4 80.2 54.5

Dewpoint 23.8 27.7 28.8 31.4 36.7 41.5 43.4 43.8 40.0 36.0 31.1 26.4 34.2

EXTREMESOF MONTHLYAVERABES

Dry Bulb
Highest 43.0 44.6 51.6 58.6 68.7 77.3 83.3 82.5 72.7 59.5 46.3 38.8 56.6
Year 1953 1991 1992 1987 1958 1992 1985 1967 1990 1988 1990 1953 1992
Lowest 12.9 25.8 39.6 48.3 57.0 64.2 71.3 70.6 58.9 48.1 25.7 21.9 50.2
Year 1950 1956 1955 1955 1984 1953 1986 1964 1985 1984 1985 1985 1985

Wet Bulb

Highest 39 41 44 47 55 59 62 61 56 50 42 36 47
Year 1953 1956 1992 1992 1958 1992+ 1985+ 1991+ 1990+ 1988 1954 1991+ 1992
Lowest 12 23 33 39 45 51 56 55 48 40 24 21 41
Year 1950 1956 1955 1955 1959 1983+ 1986+ 1980+ 1970 1984 1985 1985 1985

Rel. Hum.

Highest 88.8 86.9 69.1 64.5 61.9 53.5 45.B 47.8 55.5 74.2 88.7 90.5 58.9
Year 1960 1963 1993 1963 1948 1950 1993 1976 1977 1962 1979 1950 1978
Lowest 60.0 54.0 44.0 36.9 31.2 30.0 21.9 24.5 33.2 42.5 62.8 69.0 49.4
Year 1963 1967 1965 1966 1966 1949 1959 1967 1974 1952 1976 1968 1967

Dewpoint
Highest 34.4 36.7 37.2 37.1 43.8 47.5 50.1 48.4 45.4 43.5 38.3 34.3 37.7
Year 1953 1992+ 1986 1992+ 1957 1958 1975 1976 1963 1962 1954 1950 1958
Lowest 6.5 17.3 20,8 26.0 30.4 37.5 35,4 38.4 33.8 30.2 19.4 15.1 31.5
Year 1950 1956 1965+ 1982 1964 1954 1959 1955 1970 1984 1985 1983 1955

* Dry bulb wet bulb, and dew point temperaturesin OF, relativehumidityin %.
+ Most recentof multipleoccurrences.
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TABLE 6.4. Solar Radiation- Average and ExtremeDaily Values (1953
ThroughIgg3)

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

AVERAGE 110 188 324 455 _5R 612 634 541 409 257 12B 8B 358

HIGHEST 277 422 542 704 838 821 808 721 591 434 295 196 838
YEAR 1969 1958 1968 1972 1977 1971 1974 1957 1970 1973 1971 1972 MAY1977

LOWEST 16 21 44 75 67 92 118 104 61 33 14 9 9
YEAR 1976+ 1976 1979 1974 1962 1992 1972 1993 1957 1974 1969 1973 DEClg73

+ Most recent of multiple occurrences.

The highestdaily values occur with a clear sky and clean air, and the

lowest daily values commonlyoccur on days overcastwith low stratusclouds.

The lowestmidday values of hourly solar radiationoccurredon May 18, 1980,

as the dense ash cloud from the morningeruptionof the Mount St. Helens

volcanopassed over easternWashington. Hourly ..olarradiationvalues dropped

to zero at 1100 hours and remainedat zero for the rest of that day.

6.5 THUNDERSTORMS

A thunderstormday is one in which thunderis heard at the observing

stationone or more times during a calendarday. If a thunderstormwere to

begin just before midnight,and continue until after midnight,it is possible

to have two thunderstormdays from a single storm.

Table 6.5 shows that thunderstormshave occurred in every month of the

year, except Januaryand November. The thunderstormseason is essentially

from April throughSeptember. The averagenumber of thunderstormdays per

year is 10; however,the total has variedfrom a low of 3 in 1949, to a high

of 23 in 1948. The largestnumber of thunderstormsin any singlemonth has

been 8 in June 1972, July 1983, and August 1953.

Prior to 1975, wet bulb temperaturesz 75°F had never been observedat

the HMS. On July 8, g, and 10 of that year, 7 hourly observationswere made

of wet bulb temperature_ 75°F.
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TABLE 6.5. Average Number of Days of VariousMeteorologicalPhenomenon
(1945 Through 1993)

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

Thunderstorm 0 ,=.I 0.2 0.8 1.6 2.4 2.0 2,1 0.8 0.2 0 ,=.1 10.1

Dust or BlowingDust 0.4 0.1 0.5 0.6 0.7 0.4 0.4 0.3 0.5 0.3 0.2 0.2 4.8

Glaze 2.2 0.7 0.1 0 0 0 0 0 0 0 0.8 2.5 6.3

6.6 DUST AND BLOWINGDUST

The criteriafor both dust and blowingdust is that horizontalvisibil-

ity be reducedto 6 miles or less. Dust is carried into the area from a dis-

tant source and may occur without strongwinds. Blowingdust occurs when dust

is being picked up locally and occurs with strongerwinds. Both dust and

blowingdust have occurred at the HMS, but, in most cases, it is blowingdust.

Table 6.5 presentsthe averagenumber of days per month and year of dust and

blowingdust during the period from 1945 through1993. The averagenumber of

days per year with dust or blowingdust is 5. The greatestnumber of such

days in any year was 20 days in 1980, while the fewestwas 0 in 1987 and ear-

lier years. The greatestnumber of days with dust or blowingdust in any one

month was 9 in May 1980.

6.7 GLAZE

Glaze is a coatingof ice formed when rain or drizzlefreezeson contact

with any surfacehaving a temperaturethat is below freezing. Table 6.5

providesdata on the number of days per month and year with glaze for the

period from 1945 through1993. The averagenumber of days with freezingrain

or freezingdrizzle is 6. The highestnumber of days with glaze in any winter

season was 18 during the winter of 1969-1970;the least, I day during the

winter of 1987-1988and earlierwinters. The greatestnumber of such days in

any single month was 9 in January 1970.
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1993 WIND CLIMATOLOGY



"0
¢1)

¢1)
,=-,.e.

39 -46 "ot'l)
-4
o

46 -> .._ 0
rE) =#=

ii s

•--=" "10

co 0
¢.0 _ Z r_o



"10
¢D
¢-)

--.=. I_ GO _ ¢,Jn C_D
0 0 0 0 0 0
I I I i I I

CALM I

1-3

4-7

v

'n =E _. 8.12 ......
5" r..n
cn m

:=,. --
i,o __ c_ 13 18 =n

o,_ -r" r_

_" 3 19-24

3 "-"

25-31 I

32- 38

"1039 - 46 m
,-._.
0

"* _°,,_ _.,. o> _u
co ::m:

| m

!_ m8
_ _ z



Station# 3- ARMY

(a) WindRose Period:1/93-12/93
60-

50.

40.

Percent

30

_j , , _-- _-- _ _ _I"
< ,-- _I" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.3



Station# 4- RSPG

N

t

(a) WindRose Period:1/93-12/93
60-

50-

40.

Percent

30,

¢O I_ 04 ¢0 "¢1" _ ¢0 (D (0
_.j , , ,,-.. .,--- 04 03 03 _1" _t"
<=E "" '_" ' ' ' ' ' _ A
(0 O0 O3 O_ 1.0 04 O_.,-- -,-- 04 03 0'3

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.4



Station# 5 - EDNA

(a)WindRose Period:1/93-12/93
60.

50

Percent
30.

.--I ' _ _ _ _ 03 03 '¢1" _"
<I::: _ _1" ' * ' * ' ' A

,,m- _ ¢_1 03 03

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.5



Station#6 - 200E

N

T

(a) WindRose Period:1/93-12/93
60-

50-

40-

Percent

30.

_; CO P".. OJ ¢_O "d" ','- CO CO (D
._j , , 'P- _ _ CO CO '_" _t'
'¢E "-- ":1" ' ' ' ' ' ' A
C.3 CO CO O_ U'_ O_l O>_ OJ CO

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.6



Station# 7- 200W

N

T

(a) WindRose Period:1/93-12/93
60.

50.

40

Percent

30-

0'3 !",,, 04 OO "¢1" _ OO r,,D r,O

r,_ OO CO O_ IJ3 O4 O'_,,-- '_- 04 03 03

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.7



g'V

.Ol

-0_

-OC

lueoJed

.01z

-0_

09

t;6Rl" C6/L :po!Jed esoEIpu!M(e)

W

N

AIAS-8#uo!_e_s



Station#9- FFTF

(a) WindRose Period:1/93-12/93
60-

50-

40.

Percent

30,

CO I_ _ CO _ ',-" OO t,.D t,JD

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A,9



r •

Station#10-YAKB

N

T

(a) WindRose Period:1/93-12/93
60-

50.

40.

Percent

30,

_.I ' , ,,.- .,-- 04 _ ¢'_ _1" _1"
•-- _I" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (colltd)

A.IO



no

o
(D

,,,-i.

0 0 0 0 0
i0 I I I I I

CALM 1

1-3

32- 38

-O
39- 46

O O')

o

> 46 ---
I |

GO_=.1,.
OO

(.O :X>

o_ _ z







Station#12-WYEB

(a) WindRose Period:1/93-12/93
60-

50-

40.

Percent

30.

...j , _ .P.- .P.- 04 CO CO _
<E "-" _ ' ' ' ' ' ' A
(._ O0 CO O_ U'J 04 O_,i-- _-- 04 CO CO

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.12



Station#13- 100N

(a) WindRose Period: 1/93-12/93
60.

50.

40-

Percent

30-

10-
i

, , _ _. _ _ C_ _I- _I"
_-- _I" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.13



Station#14-WPPS

N

I T

(a) WindRose Period: 1/93-12/93
60-

50-

Percent

30.

•,-- ',-- _ C_ ¢0

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.14



Station#15-FRNK

(a) WindRose Period: 1/93-12/93

°i15

40.

Percent
30,

10

-.I ' ' _-" "-- _ _ _ _
_ _ , , , , ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.15



Station#16- GABL

(a) WindRose Period: 1/93-12/93
60-

50.

40.
J

Percent

30.

.--I ' , _ _ _ _ _Y_ _ _I"
•-- _I" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.16



Station#17- RING

(a) WindRose Period: 1/93-12/93
60-

50

Percent

30,

_-I ' , _-. _ _ 03 CO _- _I"
cl_ _ _" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.17



I

Station#18-RICH

(a) WindRose Period:1/93-12/93
60-

50.

40.

Percent
30-

CO r,-. (_1 co _ -.-- co co ¢,D
' ' A

I I I I
_l" CO 0") _ I.Z') (_1 0")

_ _ _ CO

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.18



Station#20-RMTN

(a) WindRose Period: 1/93-12/93
60-

50.

40

Percent

30.

20

_.J I I
•,-- _I" ' ' ' ' ' ' A

WindSpeed Class (mph)

(b) WindSpeedHistogram

FIGUREA.1.(contd)

A.19



Station#21- HMS

(a) WindRose Period:1/93-12/93
60-

50.

40-

Percent
30.

20

O3 r"-. _ CO _1" .r- (:=O irE) t...C:)
..j , , _ -,-.- Oa O'_ 03 _t"i A! ! I t I

.,--- (_1 03 03

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.20



Station#22-PASC

N

t

(a) WindRose Period: 1/93-12/93
60.

50.

40-

Percent

30.

.-I ' , _-- _-- _ _ _ _I" _I"
,-" _I" ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.21



Station#23-GABW

(a) WindRose Period: 1/93-12/93
60-

50-

40.

Percent

30

,,_ .,.- ,,d" ' ' ' ' ' ' ^
_ oJ 0'3 cO

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.I. (contd)

A.22
=

i



_'V

(pluoo)"VV3EINE)I_-I

weJBO_,S!HpeedspU!AA(q)

(qdLu)SSelOpeedspU!AA
rw.O CO I_0 .-_ _.L
CD rO (31 CO CO 0{) 0

V , , , , , , 4_ -._ ::31>
•_ 0,_ 0._ I_0 --_ _ ' '

"OC

]ueoJed

"0_

"0_

-09

E:6_k-_:6/_:po!Jed esoEIPU!AA(e)

N

400L-1_#uo!le_S



Station#25- VERN

N

1

i

(a) WindRose Period:1/93-12/93
60.

50

40.

Percent

30.

._I ' ' "-- _ _ _ _ _
¢I_ ",-- _ ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1.(contd)

A.24



Station#26- 622R

(a) WindRose Period:1/93-12/93
60.

50.

Percent

30.

.--I ' , _'- _-- CXl _ CO _"
_-- _ ' ' ' ' ' ' A

WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREA.1. (contd)

A.25

' ' ' '' , , , , i, ,i



Station#27- VSTA

N

t

(a) WindRose Period:1/93-12/93
60-

50.

40-

Percent
30.

i i i A
_I_ ',- _ ' ' '

,,-- ,,-- C_l CO CO

WindSpeedClass(mph)

(b)WindSpeedHistogram

FIGUREA,I,(contd)

A.26



TABLE A.I. 1993 Joint FrequencyDistribution(%) for Meteorological
MonitoringNetworkWind Stations

Station:(I) PROS
Begin: 1/93 End: 12/93 Total Hours: 8573

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .O .0 .O .0 .0 .0 .0 0 .0 0 .0 ,0 6 .6
I-S 2.5 1.8 1.3 1.0 1 0 1.1 1.8 2.1 2.6 2.3 1.7 12 1.3 16 2.6 3.0 0 28.8
4-7 3 5 1.6 .9 .5 7 1.0 2.1 3.5 4.3 3.2 2.0 9 .7 10 3.4 5.7 O 35.0

8-12 3 1 .9 .3 .1 i .2 .5 1.0 2.4 4.1 2.4 6 .4 4 2.6 4.8 O 22.9
13-18 8 .3 .2 .0 O .0 .0 .1 .3 2.0 1.7 9 .3 2 1 5 1.3 O 9.6
19-24 1 .1 .0 .0 0 .0 .0 .0 .0 .3 .6 3 .i 1 5 .3 0 2.6
25-31 O .I O .O 0 .0 .O .0 .0 .I .2 0 .0 0 0 .0 0 .4
32-38 O .0 .9 .0 O .0 .0 .O .0 .0 .0 O .0 0 0 .0 0 .0
39-46 0 .O O .0 O .0 .0 ,0 ,O .0 .0 .0 .0 0 0 ,0 0 .0
> 46 0 .0 .0 .O 0 .0 .O .0 .0 .0 .0 .0 .O 0 0 .0 0 .0

TOTAL 9 0 4.7 2.7 1.6 _.8 2.4 4.4 6.6 9.6 11.9 8.6 4.0 2.9 3 4 10 B 15.2 6 100.0

Station:(2) EOC
Begin: 1/93 End: 12/93 Total Hours: 8571

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .O .0 .O .0 .O .0 0 .0 .0 .0 .0 .O .0 .0 .0 .0 .6 B
I-3 1.6 1.5 1.2 .9 .8 7 8 .B 1.0 1.3 1.5 1.4 2.1 2.5 2.5 1.9 .0 22 3
4-7 3.8 2.4 1.2 .B .9 8 9 1.0 1 1 1.6 1.7 1.1 1.8 3.5 4.6 3,9 .0 31 1
8-12 3.0 .5 .3 .i .I 1 3 .5 8 1.8 2.3 1.7 1.2 2.8 4.9 5.2 .0 25 2

13-18 1.7 .3 .1 .O .0 0 0 .0 1 .2 1.1 1.8 1.3 1.0 2.1 3.6 .0 13 3
19-24 .2 .I .0 .0 .O 0 0 .0 O .0 .4 1,4 1.2 .4 .5 I.I .0 5 3
25-31 .0 .I .0 .0 .0 0 O .0 O .0 .2 .8 .5 .i .0 .0 .0 1 7
32-38 .0 .O .0 .0 .0 O O .0 0 .0 .I .2 .1 .0 .O .0 .0 .4
39-46 .0 .0 .O .0 .0 0 0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0
• 46 .0 .0 .0 .0 .0 O 0 .0 O .0 .0 .0 .0 .O .0 .O .0 .0
TOTAL 10.3 4.8 2.8 1,8 1.7 I B 1 9 2.1 3.0 4.9 7.3 8.4 8.1 10.3 14.6 15.7 .B 100.0

Station: (3) ARMY
Begin: 1/93 End: 12/93 Total Hours: 8507

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 ,0 .0 .0 .0 0 0 0 .0 ,O .0 .0 .0 1.4 1.4
1-3 2.2 1.6 2.0 2.5 2.9 2.7 2.0 1.1 1 0 8 10 1.3 2.4 3.9 3.8 2.8 .0 33.8
4-7 1.9 1.4 1.2 1.4 2.0 2.7 2.0 .8 5 3 5 .7 1.9 7.9 8.2 3.0 .0 35.5

8-12 .9 .5 .2 .I .2 .6 .8 .5 5 5 4 .7 1.4 5.4 5.0 1.7 0 19.7
13-18 .2 2 .2 .1 .1 .1 .2 .1 I 2 4 .8 .8 1.2 1.2 5 0 6.I
19-24 .0 1 .0 .0 .0 .0 .0 .0 0 1 3 .5 .3 .2 .4 1 0 2.0
25-31 .0 O .0 .0 .0 .0 .0 .0 .0 O 1 .I .0 .0 .I 0 0 .3
32-38 .0 O .0 .O .0 ,0 .O .0 ,0 0 0 .0 .0 .O .0 0 0 .0
39-46 .0 O .0 .O .0 .0 .0 .0 .0 O i .0 .0 .0 .0 O O .1
> 46 .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 .0 .0 .0 0 O .0

TOTAL 5.2 3.8 3.6 4.0 5.2 6.I 5.0 2.5 2.1 2 0 2.7 4.1 7.0 18.7 18.7 8.0 1.4 I00.0

Station:(4) RSPG
Begin: 1/93 End: 12/93 Total Hours: B419

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 O .0 .0 .0 .0 ,0 .0 .0 .0 .0 .0 9 .0 .0 0 1.7 1.7
I-3 1.8 2 0 2.1 1.7 1.9 1.8 1,2 .6 .6 .9 1.8 2.9 2.2 1.5 1.1 13 0 25.4
4-7 2.6 2 3 1.4 .8 14 1.8 .8 .4 .3 .7 2.0 10.1 5.7 1.9 1.8 2 4 0 36 5

8-12 .5 4 .I I 1 .3 1 0 .2 .5 1.2 14.0 5.5 2.4 1.6 1 2 0 28 3
13-18 .0 0 2 0 0 0 O 0 .0 .3 .7 2.2 1.7 .8 .4 3 0 C 8
19-24 .O O 1 0 0 0 O O .O .2 .2 .3 .2 .1 .0 O O 1 2
25-31 .0 0 0 0 0 0 O O .0 .1 .I .0 .0 .0 .0 0 0 2
32-38 .0 .0 O 0 O O 0 0 .0 .0 .O .0 .0 .0 .0 O 0 0
39-46 .0 .0 0 0 0 0 0 0 .0 .0 .0 .O .0 .0 .0 0 0 0
> 46 .0 .0 0 0 O 0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0

TOTAL 5.0 4.8 3 9 2 B 3 4 3.9 2.0 1.0 1.2 2.8 5.9 29.5 15.4 6.7 5.1 5.2 1.7 100 0

A.27



TABLEA.1. (contd)

Station: (5) EDNA
Begin: 1/93 End: 12/93 Total Hours: 8466

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WS_/ W WNW NW NNW CALM TOTAL

CALM O 0 .0 .O O 0 0 .0 ,0 .0 .0 .0 .0 .O .0 .O 1.0 1.0
1-3 1 2 6 .6 .8 9 1 5 3 8 4.3 3.9 2.7 1.8 1.4 2.2 2.9 3.7 2.3 .0 34.8
4-7 2 O 1 0 .9 .7 1 5 3 8 7 5 4.3 2.2 .9 .6 .5 .9 2.5 6,6 4.9 .0 40.6
8-12 1 4 6 .5 .2 6 1 8 1 1 .9 1.0 .5 .4 .7 .9 1.6 2.2 1.8 .0 16.2
13-18 2 3 .2 .I• O 0 i .2 .3 .4 .2 .7 .4 1.1 .9 .5 .0 5.6
19-24 0 I .O .0 O 0 0 .0 .1 .i .0 .1 .1 .6 .3 .0 .O 1.4
25-31 O 0 .0 .0 0 0 O .0 .0 .0 .O .0 .0 .2 .1 .0 .0 .3
32-38 .0 0 .0 .0 0 0 0 .0 .0 .0 .O .0 .O .O .0 .0 .0 .0
39-46 .0 0 .0 .0 0 .0 .0 .0 .0 .0 .O .0 .0 .0 .O .O .0 .0
> 46 .0 .0 .0 .0 0 .0 .0 .0 .O .0 .0 .0 .0 .0 .0 .0 .0 .O

TOTAL 4.8 2.6 2.3 1.8 3.0 7.2 12.4 9.7 7.5 4.5 3.2 3.4 4.6 8.7 13.7 9 r 1.0 100.0

Station: (6) 200E
Begin: 1/93 End: 12/93 Total Hours: 8557

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .O .0 .0 .0 .0 0 .0 O 0 O O .0 .0 7 7
i-3 1.7 1.4 1.7 1.5 1.9 2.2 2.2 1.8 1 3 1.2 1 O 1 2 1 6 2 3 2.3 1.8 O 27 1
4-7 1.4 1.1 .8 .8 1.0 1.7 3.1 3.0 1 6 1.1 1 4 2 1 4 1 6 5 4.8 1.9 0 36 4

8-12 .8 .7 .4 .1 .3 .3 .7 1.0 7 .4 8 1 4 3 7 8 5 3.2 1.0 0 23 9
13-18 .1 .2 .3 .0 .0 .0 .1 .1 2 .2 6 1 1 1 2 3 1 1.6 1 0 8 8
19-24 .0 .0 .i .0 .0 .0 .0 .0 0 .I 1 4 2 8 .6 0 0 2 5
25-31 .0 .0 .0 .0 .0 .0 .0 .0 O .0 1 I 0 1 .2 0 0 5
32-38 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 0 O 1
39-46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 O O .0 0 0 0
> 46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0 .0 0 0 O
TOTAL 4.0 3.4 3.2 2.4 3.2 4.2 6.0 5.9 3.9 2.9 4.1 6.3 10.8 21.4 12.7 4 9 7 100 0

Station:(7) 200W
Begin: 1/93 End: 12/93 Total Hours: 8556

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .O .0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0 1.8 1.8
1-3 2.5 2.2 1.9 1.6 2.0 2.1 2.5 2.3 1.7 1.6 2.1 2.7 3.7 5.3 5.1 2.9 .0 41.9
4-7 3.0 1.8 1.1 .7 .8 1.4 1.6 1.0 .6 .7 1.2 1.5 3.1 6.1 5.9 3.3 .0 33.7

8-12 8 .5 3 .1 .1 .2 .3 .1 .2 .4 1.0 1.1 1.8 2.3 3.5 2.2 .0 15.1
13-18 1 1 1 .0 .0 .0 .1 .0 .0 .2 .8 1.1 .6 .6 1.5 .4 .0 5.7
19-24 0 0 0 .0 .0 .0 .0 .0 .0 .0 .2 .3 .1 .1 .6 .1 .0 1.5
25-31 0 0 0 .0 .0 .0 .0 .0 .0 .0 .1 .O .0 .O .1 .0 .0 .2
32-38 0 0 0 .0 .0 .O .0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0
39-46 0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
> 46 0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .O .0

TOTAL 6 4 4 7 3 5 2.4 3.0 3.6 4.5 3.4 2.5 2.9 5.3 6.7 9.3 14.4 16.7 8.9 1.8 100.0

Station: (8) BVLY
Begin: 1/93 End: 12/93 Total Hours: 8520

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 0 0 .0 O O .0 .0 .0 .0 .O 1.1 1.1
1-3 2.7 2.2 1.7 1.3 1.6 2.0 2 4 1 9 1.7 1 4 1 2 1.3 1.5 1.4 1.9 2.5 0 28.8
4-7 8.9 3.4 .5 .4 .9 3.0 1 6 1 3 1.4 1 1 7 .8 1.2 1.9 3.7 6.0 O 36.8
8-12 7.7 2.9 .3 .1 .2 1.1 2 2 .2 3 4 .3 .6 2.2 2.7 2.0 0 21.6
13-18 .7 .6 .i .i .0 .O 0 0 .0 i 4 .2 3 2.7 2.5 .I 0 7.9
19-24 .0 .1 .0 .0 .0 .0 0 0 .0 0 1 .O 0 1.4 1,1 .0 0 2.8
25-31 .0 .0 .0 .0 .0 .0 0 0 .0 0 i .0 0 .5 .3 .0 O .9
32-38 .0 .0 .0 .0 .0 .0 .0 0 .0 0 0 .0 0 .1 .0 .0 0 .2
39-46 .0 .0 .0 ,0 .0 .0 .0 O .O 0 0 .O O .0 .0 .0 O .O
> 46 .0 .0 .0 .0 .0 .O .0 0 .0 0 0 .0 0 .0 .0 .0 O .O
TOTAL 19.9 9.2 2.7 1.8 2.7 6.1 4.3 3 4 3.4 2 9 2 8 2.7 3 7 10.4 12.3 10.6 1 1 100.0

A.28





TABLE A.I. (contd)

Station:(13) lOON
Begin: 1/93 End: 12/93 TotalHours: 8573

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM 0 0 .0 .0 .0 .0 .0 .0 .0 .0 ,0 .0 .0 ,0 .0 .0 1.3 1 3
I-3 2 0 1 9 2.2 2.4 3.2 4.0 3.4 2.3 2.2 1.9 2.0 2.5 3.8 3.4 3.4 2.6 .0 43 2
4-7 1 3 1 7 1.4 1.5 2.7 2.4 2.9 1.6 1.3 1.1 1.9 4.1 4.6 2.8 1.8 1.4 .0 34 7

8-12 6 I 0 .8 .2 3 .2 .9 .3 2 .2 1,0 1.8 2.4 1.7 .6 .4 .0 12 8
13-18 3 5 .4 .I 0 .0 .I I O .1 .8 .5 .7 1.5 .8 .1 .0 6 0
19-24 0 0 .I ._ 0 0 .0 0 0 .i .1 .0 .2 .5 .4 .0 .0 i 6
25-31 0 0 .0 .0 0 0 .0 0 0 40 .0 .0 .I .2 .I .0 .0 5
32-38 0 O .0 .0 0 0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 0
39-46 0 0 .0 .0 0 0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 0
• 46 .0 .0 .0 .0 0 0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .O O

TOTAL 4.2 5.1 4.8 4.4 6.2 6 6 7.2 4.3 3.8 3.5 5.8 9.0 11.7 10.2 7.2 4.6 1.3 100.0

Station: (14) WPPS
Begin: 1/93 End: 12/93 Total Hours: 8536

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 1.2 !.2
I-3 2.8 2.0 1.9 1 2 1.1 .7 1.2 1.5 1.9 1.7 1.5 1 4 1.5 2 0 3.2 3.4 .0 28.8
4-7 3.6 2.4 2.7 1 2 .5 .7 1.9 4.2 5.4 2.8 1.6 1 1 1.2 1 5 4.5 5.7 .0 40.8

8-12 1.5 .7 .5 2 .1 .2 .7 2.0 3.3 2.3 .9 7 .9 1 5 3.0 1.6 .0 20.1
13-18 2 .3 .2 0 .0 .0 .1 .2 .8 1.4 .7 5 3 8 1 2 .5 .0 7.1
19-24 0 .I .0 0 .0 .0 .0 .0 .0 .3 .4 i I I 4 .0 .0 1.7
25-31 0 .0 .0 0 .0 .0 .0 .0 .0 .1 .I 0 0 0 I .0 .0 .3
32-38 O .O .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 .O .0 .0
39-46 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 .0 .0 .0
• 46 0 ,0 .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 .0 .0 .0

TOTAL 8.1 5.6 5.3 2.5 1.7 1.5 3.9 7.9 11.3 8.6 5.2 3.7 4 0 5 9 12 3 11.3 1.2 100.0

Station:(15) FRNK
Begin: 1/93 End: 12/93 Total Hours: 8573

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 0 0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 ,0 .0 .0 1.6 1 6
I-3 1.3 1 4 1 0 .9 1 0 1.2 1 9 I 6 1.3 1.0 1.2 1.1 1.3 1.5 1.6 1.6 .0 20 6
4-7 4.0 3 1 1 6 1.3 1 4 2.5 5 8 4 6 3.3 3.0 2.5 1.2 1.1 2.3 4.4 5.9 .0 47 9
8-12 1.8 1 2 7 .5 3 .4 2 0 1 7 2.2 4.2 2.9 1.0 .4 .4 1.6 2.6 .0 23 8
13-18 .1 1 2 .I 0 .I I i .2 1.3 1.2 .4 .2 .I .4 .2 .0 5 1
19-24 .0 1 0 .0 0 .0 0 0 .O .2 .2 .0 .0 .0 .I .O .0 9
25-31 .0 1 .0 .0 0 .0 0 0 .0 .I .1 .0 .0 .0 .0 .0 .0 2
32-38 .0 0 .0 .0 0 .O 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0
39-4,5 .0 0 .0 .0 .O .O 0 0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0
• 46 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TOTAL 7.2 5.9 3.6 2.8 2.6 4.3 9 8 7.9 7.0 9.8 8.1 3.7 3,0 4,3 8.0 10.4 1.6 100.0

Station:(16) GABL
Begin: 1/93 End: 12/93 Total Hours: 8575

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .O .0 0 .0 .0 .0 .0 .0 6 .6
I-3 1.1 1.1 .9 .7 .7 .7 .9 1.1 1.4 1.3 1 1 9 .8 1,0 .9 .9 0 15.3
4-7 2.5 2.5 1.8 .9 .9 .8 1.3 2.7 4,3 2.8 1 6 1 7 1.5 1.7 2.6 2.6 0 32.2
8-12 2.4 2.0 1.0 .3 .3 .5 .7 1.8 2.5 1.3 1 2 1 1 1.4 1 8 2.8 2.0 0 23.1
13-18 1.6 1.6 .6 .I 0 .I .2 1.0 1.4 .8 8 8 1.5 2 4 2 4 .8 0 16.1
19-24 .7 .6 .5 .0 O .0 .I .2 .4 .3 7 8 .7 2 I 1 5 .I 0 8.7
25-31 .I .1 .2 .0 0 .0 .0 .0 .1 .2 3 4 .2 1 1 4 .0 0 3.1
32-38 .0 .1 .1 .0 0 .0 .0 .0 .0 .0 .0 0 .0 2 0 .0 0 .7
39-46 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 O .0 0 0 .0 0 .2
• 46 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 0 .0 0 0 .0 0 .0

TOTAL 8.5 7.9 5.0 2.0 1.9 2.1 3.1 6.7 10.2 6.7 6.0 5.7 6.2 10 4 10 5 6.5 6 100.0

A.30



TABLE A.I. (contd)

Station:(17) RING
Begin: 1/93 End: 12/93 Total Hours: 8439

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM 0 .0 .0 .0 .O .0 O .0 .0 .0 .0 .0 .0 0 0 0 .9 .9
I-3 2 1 3.7 7.1 2.9 1.9 1.6 15 1.3 1.6 1.4 1.6 2.0 _.i 18 17 19 0 36.i
4-7 18 1.9 14.7 4.1 1.4 .9 1 1 1.4 2.0 2.7 1.9 2.3 2.7 14 12 14 0 43.0
8-12 9 .7 _.I .B .1 .I 2 .4 1.1 2.7 1.5 .9 1.0 17 9 2 0 13 9
13-18 2 .I .3 I .0 .0 0 .0 .1 .8 .8 .3 .5 1 1 3 0 0 4 6
19-24 0 .1 .1 0 .0 .0 0 .0 .0 .i .2 .1 .i 5 1 0 0 1 3
25-31 0 .0 .0 0 .0 .0 0 .0 .O .0 .0 .0 .0 .0 0 0 0 2
32-38 0 .0 .0 0 .0 .0 0 .0 .0 .0 .0 ,0 .0 .0 0 0 0 0
39-46 O .0 .0 O .0 .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0
> 46 0 .0 .0 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0

TOTAL 5 1 6.623.4 7 7 3.4 2.6 2 9 3.2 4.7 7.6 6.0 5.6 6.3 6.4 4 2 3.6 .9 100 0

Station:(18) RICH
Begin: 1/93 End: I 'q3 Total Hours: 8573

DIRECTION
N NNE NE ENE E ESE SE SSE S SS WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 0 .0 .0 . .0 .0 .0 .0 .0 1.0 1.0
I-3 1.7 1.2 1.1 1.3 1.8 2.9 3.2 3 0 2 1 1.9 2.Z 2.2 2.2 2.8 3.2 2.4 .0 35.2
4-7 2.7 .8 .7 .9 1.7 3.3 3.4 1 7 1 4 2.8 3.9 3.0 2.1 3.0 3.2 3.2 .0 37.8
8-12 1.6 t.O .4 .2 .2 .3 .3 2 5 2.0 3.5 2.2 1.5 .8 1.0 !.4 .0 17.0
13-18 .4 .3 .2 .0 .0 .0 .0 1 I 7 1.5 1 2 .9 .4 .6 .9 .0 7.2
19-24 .1 .1 .0 .0 .0 .0 .O 0 0 2 .3 2 .2 .2 .2 .2 .0 1.6
25-31 .0 .0 .0 ,0 .0 .0 .0 0 0 0 .1 1 ,0 .0 .0 .0 .0 .2
32-38 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 0 .0 .0 .0 .0 .0 .0
39-46 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 0 .0 .0 .0 .0 .0 .0
> 46 .0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 0 .0 .0 .0 .0 .0 .0

TOTAL 6.4 3.4 2.4 2.5 3.8 6.5 7.0 4.9 4 1 I 6 11.4 8.8 6.9 7.1 8.2 8.0 1.0 100.0

Station:(20) RMTN
Begin: 1/93 End: 12/93 Total Hours: 8186

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM 0 0 0 0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 0 .0 .2 .2
1-3 6 5 5 5 .4 .3 .4 .3 .5 .7 .5 5 6 .4 5 .4 0 7.6
4-7 1 6 1 5 1 2 7 .6 .4 .3 .4 .7 1.6 2.0 1 6 1 4 .9 8 .9 0 16.7

8-12 2 4 2 5 1 8 6 .3 2 .2 .3 .4 1.7 3.6 2 5 I 6 1.4 7 1.2 0 21.2
13-18 2 1 3 2 1 1 2 .0 0 .0 .0 .2 1.4 4.5 3 0 1 8 1 5 9 .9 0 20.8
19-24 9 2 4 8 1 .0 0 .0 .0 .0 .6 3.5 2 6 1 4 1 1 3 .2 0 13.9
25-31 2 1 8 7 0 .0 0 .0 .0 .0 .2 2.6 2 5 9 6 1 .0 0 9.6
32-38 0 7 4 0 .0 0 .0 .0 .0 .I 1.9 1 8 3 I 0 .O 0 5.3
39-46 0 4 1 0 .0 0 .0 .0 .0 .0 1.1 .9 I 2 0 .0 0 2.9
> 48 0 2 4 0 .0 0 .0 .0 .0 .I ,6 .B 0 i 0 .0 0 1.9
TOTAL 7 8 13 2 B 9 2 1 1.3 8 1.0 1.1 1.8 B.3 20.3 16.0 8 1 B 3 3 4 3.5 2 I00.0

Station:(21) HMS
Begin: 1/93 End: 12/93 Total Hours: 8552

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .9 .9
1-3 2.7 2.4 2.4 1.9 1 9 I 8 2.0 1.7 1.2 1.4 1.6 1.7 1.9 2.1 2.7 2.7 .0 32.3
4-7 2.7 1.4 1.1 .9 I 0 1 1 1.2 1.4 1.2 1.3 2.0 2.8 4.1 5.4 8.3 5.1 .0 40.8
8-12 .5 .5 .3 .2 2 0 0 .2 .2 .3 .7 1.4 1.9 2.2 7.2 2.3 .0 18.2
13-18 .1 .2 .2 .0 0 0 0 .0 .I .2 6 .9 .8 .5 2.3 .B .0 8.4
19-24 .0 .0 .1 .0 0 0 0 .0 .0 .0 2 .2 .1 .0 .B .I .0 1.3
25-31 .0 .0 .0 .0 0 0 0 .0 .0 .0 0 .0 .0 .0 .1 ,0 .0 .1
32-38 .0 .0 ,0 .0 .0 0 0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0
39-46 .0 .0 .0 .0 .0 0 0 .0 .0 .O 0 .0 .0 .0 .0 .0 .0 .0

• 46 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 0 .0 .0 .0 ,0 .0 .0 .0
TOTAL 5.9 4.6 4.1 3.0 3.1 3.0 3 2 3.4 2.7 3.3 5.0 6.9 8.8 10.2 21.2 10.7 .9 100.0

A.31



TABLE A.I. (contd)

Station:(22) PASC
Begin: 1/93 End: 12/93 Total Hours: 8536

DIRECTION i
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 O 0 0 0 .0 .0 .0 .0 .0 .0 .0 5 .5
i-3 2.9 2.4 2.5 2.5 2.4 2 1 1 7 1 1 1 2 9 .9 1.0 1.2 1.9 2.7 2.8 0 30.1
4-7 3.2 2.0 1.0 1.4 2.4 3 1 2 1 I 6 I 7 2 2 2.0 1.4 1.8 2.6 4.2 4.7 0 37.5

8-12 1.4 .5 .2 .2 .2 4 6 4 7 2 1 3.6 1.9 1.0 .8 1.7 2.1 O 17.8
13-18 .3 .3 .i .i .0 I O I i 7 2.7 2.0 .7 .4 .8 .7 0 8.9
19-24 .I .i .0 .0 .0 0 0 0 0 2 1.2 1.3 .4 .I .2 .1 0 3.7
25-31 .O .0 .0 .0 .0 0 0 0 0 0 .3 .6 .1 .1 .0 .0 0 1.2
32-38 .0 .0 .0 .0 .0 0 0 0 0 O ,2 ,2 .0 .0 .0 .0 0 .4
39-46 .O .0 .0 .0 .0 .0 O 0 0 0 .0 .0 .0 .0 .0 .0 0 .0
> 46 .0 .0 .0 .0 .0 .0 .0 0 0 O .0 .0 .0 .0 .0 .0 0 .0

TOTAL 7.9 5.2 3.9 4,2 5,0 5.6 4.4 3.2 3 6 6 1 10.9 8.4 5.2 5.9 9.6 10.2 5 100.0

Station: (23) GABW
Begin: 1/93 End: 12/93 Total Hours: 8573"

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .O .0 .0 .0 .0 ,0 .0 .0 0 O 0 0 .0 0 .9 9
i-3 1.9 1.4 1.4 1.3 1.7 2.0 2.9 3.3 2.2 2.0 1 6 1 7 2 7 3 6 3.8 2 2 .0 35 7
4-7 1.6 1.0 .8 .7 1.0 1.2 4.4 5.5 1.4 .8 i 0 1 5 2 5 7 4 4.7 2 1 .0 37 6
8-12 .8 6 .3 .2 .2 .I 1.1 1.1 .3 .3 8 1 3 1 9 5 4 2 0 7 .0 17 0
13-18 .I 2 .2 .0 .O .0 .I .1 .O .2 6 7 5 2 6 1 2 1 .O 6 6
19-24 .O O .I .O .0 .0 .0 .0 .0 .1 2 2 I 6 4 0 .0 I 8
25-31 .O 0 .0 .0 .O .0 .0 .0 .0 .0 0 0 O 1 1 0 .0 3
32-38 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 0 .0 0
39-46 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 o0 .0 0 .0 0 0 .0 0
• 46 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 0 .0 0

TOTAL 4.4 3.2 2.8 2.2 2.9 3.4 8.4 9.9 3.9 3.4 4.1 5.4 7.7 19.8 12 3 5 1 .9 100 O

Station: (24) 100F
Begin: 1/93 End: 12/93 Total Hours: 8506

DIRECTION
N NNE NE ENC E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM O 0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0 1.2 1.2
1-3 2 0 1 3 1.1 1 4 1.5 2.0 3.1 3.4 2.7 2.0 1.9 2.4 4.0 4.7 4.1 2.4 .0 40.0
4-7 1 9 1 2 1 1 9 1.0 1.4 4.8 6.6 1.8 .8 .9 1.5 3.3 3.8 2.9 1.9 .0 35.7

8-12 1 5 8 5 3 1 .4 2.0 2.6 5 5 .5 1.1 1.9 2.3 .6 .7 .0 16.2
13-18 2 2 2 1 0 O .2 .2 I 2 .4 .8 .5 1.3 .5 .I .0 5.1
19-24 0 0 I O 0 0 .0 .1 O 1 .i .2 .2 .6 .1 .0 .0 1.5
25-31 O 0 O 0 O 0 .0 .0 O O .0 .0 .0 .i .1 .0 .O .3
32-38 0 0 O O O O .0 .0 O 0 .0 .O .0 .0 .0 .0 .0 .0
39-46 .O .0 0 0 0 0 .0 .0 O 0 .0 .0 .0 .0 .0 .0 .0 ,0
• 46 .0 .0 0 0 O O .0 .0 0 0 .0 .O .O .0 .0 .0 .0 .0

TOTAL 5.7 3.6 2 9 2 7 2 6 3 8 10.1 12.8 5.2 3.6 3.9 6.0 9.9 12.8 8.3 5.0 1.2 100.0

Station:(25) VERN
Begin: 1/93 End: 12/93 Total Hours: 8532

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 0 0 .0 0 .0 .O .0 .0 .0 1.7 1.7
1-3 .9 1.3 1.6 2.0 3.1 2.9 2.3 1 6 9 I 0 1 2 2.8 3.0 1.6 1.3 .9 .0 28.4
4-7 1.0 1.2 1.6 2.5 3.5 2.3 1.0 4 4 3 6 4.3 8.1 4.4 2.2 1.2 .0 35.0
8-12 .6 .4 .3 .4 .3 .I .I I I 4 6 1.5 6.9 7 O 2.8 .9 .O 22.6
13-18 2 .3 .2 .0 .0 .0 .0 . 0 0 I 7 .4 1.7 4 3 1.8 .2 .0 9.9
19-24 I .O .I .O .0 .0 .0 0 0 0 2 .I 2 I O .5 .0 .O 2.2
25-31 0 .0 .0 .0 .0 .0 .0 0 0 O 0 .0 0 I .1 .O .0 .3
32-38 O .0 .O .0 .O .0 .0 .0 .O .0 0 .0 0 0 .0 .0 .O .O
39-46 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 0 .0 .0 .0 .0
• 46 O .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 O 0 .0 .0 .0 .0
TOTAL 2.8 3.3 3.8 5.0 6.8 5.3 3.4 2.2 1.4 1.9 3.3 9.1 19 8 18.4 8.6 3.2 1.7 100.0

A.32
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APPENDIXB

WINDCLIMATOLOGY



Station# 1 - PROS

(a) WindRose JanuaryData
60- Period:1982-1993
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WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREB.1.WindRoseandWindSpeedHistogram
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Station# 2- EOC

(a) WindRose JanuaryData
60- Period:1982-1993
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WindSpeedClass(mph)

(b) WindSpeedHistogram

FIGUREB.I. (contd)
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Station# 3 - ARMY

(a) WindRose JanuaryData
60, Period:1982-1993
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(b) WindSpeedHistogram

FIGUREB.I. (contd)

B.3



Station# 4 - RSPG
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(a) WindRose JanuaryData
Period:1982-199360
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(b) WindSpeedHistogram

FIGUREB.I. (contd)
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Station# 5 - EDNA

(a) WindRose JanuaryData
Period:1982-199360
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(b) WindSpeedHistogram

FIGUREB.I. (contd)
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Station# 6- 200E

(a) WindRose JanuaryData
60- Period:1982-1993
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(b) WindSpeedHistogram

FIGUREB.I. (contd)
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Station# 7 - 200W

(a) WindRose JanuaryData
Period:1982-1993
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(b) Wind Speed Histogram

FIGUREB.1,(contd)
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Station#8W-WAHL

(a) WindRose JanuaryData
Period:1982-1991
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(a) WindRose JanuaryData
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Station#15-FRNK

(a) WindRose JanuaryData
60- Period:1982-1993
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(a) WindRose JanuaryData
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Station#18-RICH

(a) WindRose JanuaryData
60- Period: 1982- 1993
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Station#22- PASC

(a) WindRose JanuaryData
60. Period:1988-1993
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(a) WindRose JanuaryData
60_ Period:1989-1993
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(a) WindRose FebruaryData
60- Period:1982-1993
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(a) WindRose FebruaryData
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Station#10-YAKB

(a) WindRose FebruaryData
60- Period:1982-1993
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(a) WindRose MarchData
60. Period:1982-1993
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Station# 8W- WAHL

(a)WindRose MarchData
60- Period:1982-1991
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Station#11- 300A

(a) WindRose MarchData
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(a) WindRose MarchData
60- Period:1982-1993

50.

40

Percent

30.

20

I ! I I I I /_

WindSpeedGlass(mph)

{b)WindSpeedHistogram

FIGUREB.1.(contd)

B.68



Station#14-WPPS

(a) WindRose MarchData
60- Period:1982-1993

50.

40.

Percent
30

10

i I A
,,,,-- _ , , , ,

cO co o_ i._ c,,J o'J_ C_l co co

WindSpeedClass(mph)

(b)WindSpeedHistogram

FIGUREB.___.].(contd)

B.69



"0
cI)
c3
(3)

.JII

I I I I I ,,!

CALM I
1-3

32- 38

39- 46 _ _S;D..-_.
o _
._.. =r _

> 46

u =

..-=. -Irll
:30
Z



Station#16-GABL

(a) WindRose MarchData
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Station#22- PASC

(a)WindRose MarchData
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(a) WindRose AprilData
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Station#10-YAKB

(a)WindRose AprilData
60- Period:1982-1993
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Station#16- GABL

(a)WindRose AprilData
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Station#10-YAKB

(a) WindRose MayData
60. Period:1982-1993
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Station#16-GABL

(a) WindRose MayData
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Station# 1- PROS

(a) WindRose JuneData
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Station#10-YAKB

(a) WindRose JuneData
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Station#16-GABL

(a) WindRose JuneData
60. Period:1982- 1993
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Station#19-SAGE
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(a) WindRose OctoberData
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(a) WindRose NovemberData
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Station#2- EOC

(a) WindRose DecemberData
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TABLE B.I. 1982-1993Joint FrequencyDistributionsfor Meteorological
MonitoringNetworkWind Stations

Station: (I) PROS
Begin: 1/82 End: 12/93 Total Hours: 100901

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM 0 0 .0 .0 .0 ,0 .0 .0 .0 .0 .0 .0 0 .0 .0 0 1.4 1.4
1-3 2 3 1 6 1.4 1.0 1.1 1.3 1.8 2.3 2.6 2.3 1.8 1.2 1 1 1.3 2.1 2 7 .0 27.9
4-7 3 4 2 0 1.0 .7 .8 1.0 2.0 3.8 4.6 3.7 2.1 .8 7 .9 2.9 5 0 .0 35.4
8-12 1 9 9 .3 .I .i 2 .4 .9 2.2 4.4 2.5 .8 5 .5 2.5 3 9 .0 22.2

13-18 6 2 1 .0 .0 0 .0 0 .3 2.2 2.0 .9 4 .2 1.5 1 2 .0 9.7
19-24 1 I 0 .0 .0 0 .0 0 .0 .4 .7 .4 1 .0 .4 2 .0 2.4
25-31 0 0 O .0 ,0 0 .0 0 .0 .I .3 .1 .0 .0 .1 0 .0 .7
32-38 .0 0 0 .0 .0 0 .0 0 .0 .0 .1 .O .0 .0 .0 0 .0 .I
39-46 .0 0 0 .0 .0 0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
• 4B .0 0 0 .0 .0 .0 .0 0 .0 .0 .O .0 .0 .0 .0 .0 .0 .0
TOTAL 8.3 4.8 2 8 1.8 2.0 2.6 4.2 7.0 9.8 13,1 9.5 4.2 2.8 3.0 9.4 13.1 1.5 100.0

Station: (2) EOC
, Begin: 1/82 End: 12/93 Total Hours: 101797

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .O 0 .0 .0 .0 .0 .0 .0 .0 1.0 1.0
I-3 1.5 1.3 1.4 1.1 1.0 .9 .8 .9 1 2 1.2 1.2 1.2 1.6 1.9 1.9 1.6 .0 20.7
4-7 3.0 1.9 1.2 .8 1.0 1.0 1.1 1.3 1 9 2.0 1.4 1.2 1.9 3.5 4.2 3.5 .0 30.8

8-12 1.8 .5 .2 .1 .0 .I .2 .4 9 2.1 2.5 1.8 1.3 3.1 6.0 4.1 .0 25.2
13-18 .6 .2 .I .0 .0 .0 .0 .0 I .B 2.1 2.2 1.3 .7 3.1 2.4 .0 13.3
19-24 .I ,1 .0 .0 .0 .0 .0 .0 0 .1 1.5 1.9 .8 .2 .6 ,4 .0 5.8
25-31 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 1.0 1.0 .3 .1 .i .0 .0 2.5
32-38 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .3 .2 .1 .0 .0 .0 .0 .6
39-46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .1 .0 .0 .0 .0 .0 .0 .1
• 46 .0 .0 .0 .0 ,0 .0 .0 o0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TOTAL 7.1 4.0 2.8 2.0 2.0 2.0 2.2 2.5 4.1 6.1 10.0 9.5 7.3 9.4 15.8 12.1 1.0 100.0

Station:(3) ARMY
Begin: 1/82 End: 12/93 Total Hours: 101661

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 0 .0, .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.1 1 1
1-3 1.9 17 2.1 2.4 2.7 2.5 1.9 1.2 .9 .8 .9 1.2 2.1 3.2 3.1 2.4 0 31 1
4-7 2.1 15 1.6 1.9 2.6 2.8 2.2 1.0 .6 .5 .6 .9 2.4 7.1 7.6 3.5 0 38 7

8-12 .8 5 .3 .2 .4 .7 .9 .5 .4 ,4 .6 1.1 1.8 4.5 4.0 1.4 O 18 5
13-18 .2 1 .i 0 .O .1 .2 .I 2 .2 .6 1.1 1.0 1.1 1.6 .4 0 7 0
19-24 .0 0 .0 0 .0 .0 .O .0 O .1 .5 .B .3 .2 .6 .1 0 2 5
25-31 .0 0 .0 0 .0 .0 .0 .0 0 .I .3 .2 .1 .0 .1 .0 0 9
32-38 .0 0 .0 0 .0 .0 .0 .0 0 .0 .1 .0 .0 .0 .0 .0 0 2
39-46 .0 .0 .0 0 .0 .0 .0 .0 0 .0 .0 .0 ,0 .0 .0 .0 0 0
• 46 .0 .0 .0 0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TOTAL 5.1 3.9 4.1 4 5 5.7 6.1 5.2 2.9 2.1 2.2 3.6 5.0 7.6 16.0 17.0 7.9 1.1 100.0

Station:(4) RSPG
Begin: 1/82 End: 12/93 Total Hours: 101623

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.2 1.2
1-3 1.8 2.0 2.2 1.8 1.9 1.9 1.2 .8 .8 1 1 2.0 3.0 1.9 1.1 1.2 1.3 .0 26.2
4-7 2.5 2.1 1.5 .9 1.6 2.0 .8 .4 .5 8 2.6 10.3 4.3 1.8 1.8 2.2 .0 36.1

8-12 5 .4 .2 .1 .1 .3 .1 .1 .2 6 1.8 13 3 4,6 2.2 1 5 1.1 .0 27.0
13-18 0 1 .1 .0 .0 .0 .0 .0 .1 5 1.0 1 8 1.7 .8 8 .4 .0 7.4
19-24 0 0 .0 .0 .0 .0 .0 .0 .0 3 5 4 .2 .1 1 .1 .0 1.7
25-31 0 0 .0 .0 .0 .0 .0 .0 .0 1 1 1 .0 .0 0 .0 .0 .4
32-38 0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 .0 0 .0 .0 .I
39-46 0 0 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 .0 0 .0 .0 .0
• 46 0 0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 .0 0 .0 .0 .0

TOTAL 4.8 4.6 4.0 2.8 3.6 4.2 2.2 1.3 1.7 3.5 8 0 29 0 12.8 6.1 5 3 5.1 1.2 100.0

B.373



TABLEB.1. (contd)

Station: (5) EDNA
Begin: 1/82 End: 12/93 Total Hours: 101997

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .O .O .0 .O .0 O O 0 .O 0 O .0 .0 .0 .0 1.5 1.5
1-3 1.5 .9 .8 .9 1.3 2.3 3 8 4 0 3 1 1 9 1 4 1 2 1.6 2.8 3.5 2.6 ,O 33.7
4-7 2,6 1,2 .9 1.0 1.9 4.3 6 9 3 7 1 6 8 7 8 1.0 2.2 5.5 5.0 .0 40.2

8-12 1.2 .6 .4 .2 .5 1.5 1 4 1 1 9 6 6 8 1 1 1.6 2.1 1.7 ,0 16.3
13-18 .2 2 .2 .1 .0 .1 1 2 4 4 4 6 6 1.3 1.1 .3 .0 6.2
19-24 .0 I .i .0 .O .O 0 0 I I 2 2 I .4 .3 .O ,0 1.8
25-31 .0 0 .0 ,0 .0 .0 O O O O 0 O O .I .0 .0 .0 .3
32-38 .0 0 .0 .O .0 .0 .0 0 .O O 0 O 0 .0 .0 .0 .0 .0
39-46 .0 0 .0 .0 .0 .O .0 .0 .0 0 0 0 0 .0 .0 .0 .0 .0
> 48 .0 0 ,0 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 .0 .0 .0 ,O

TOTAL 5.6 3.0 2.5 2.2 3.8 8.2 12.2 9.0 6.1 3.8 3 4 3 7 _.5 8.4 12.4 9.6 1.5 100.0

Station: (B) 200E
Begin: 1/82 End: 12/93 Total Hours: 101495

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM 0 .0 .0 .0 .O .O .0 .0 .0 .0 ,0 .0 O 0 0 0 .7 .7
1-3 1 6 1.5 1.6 1.7 1.8 1.8 1.7 1.3 1.1 1.0 1,0 1.1 1 5 1 9 2 1 1 8 O 24.5
4-7 1 7 1 5 1.1 1.1 1.5 2.1 3.0 2.4 1.5 1.0 1.4 2.1 4 1 B 2 4 7 2 3 0 37.6

8-12 7 7 .3 .1 .2 .3 .8 1.1 .7 .4 .9 1.9 4 O 7 6 3 0 7 O 23.3
13-18 2 2 .1 0 O .0 .1 .2 .2 .3 .7 1.2 1 2 3 4 1 6 1 0 9.6
19-24 0 1 .O O 0 .0 .0 .0 .0 .1 ,4 .6 2 9 8 0 0 3 3
25-31 O O .O O O ,O ,O .O .0 .0 .2 .2 I .I 2 O 0 8
32-38 0 O .0 0 0 .0 .0 .0 .0 .O ,0 .0 0 .0 0 0 O I
39-46 0 0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 O .0 0 O O 0
• 46 .0 .0 .0 0 O .0 .0 .0 .0 .0 .0 .0 0 .0 0 0 O 0
TOTAL 4.3 3.9 3.2 2 9 3.6 4.3 5.5 5.0 3.4 2.9 4.8 7.2 11 0 20.2 12 3 4 9 7 100 0

Station: (7) 2OOW
Begin: 1/82 End: 12/93 Total Hours: 87866

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .O .0 .0 0 .0 .O .0 .0 .0 .0 .0 .0 1.5 1.5
1-3 2,2 1,7 1.5 1.3 1.5 1 7 2.2 2 O 1.8 1.8 2.2 2.8 3.8 4.5 3.6 2.6 .O 37.3
4-7 2.9 1.5 .9 .6 .8 1 3 1.7 1 O .7 .8 1.3 2.0 4.2 7.1 5.2 3.5 .0 35.4

8-12 .7 .5 .2 .i .I 2 .4 2 .2 .5 1,0 1,7 2.5 2,8 3.3 1.8 .0 16.1
13-18 .1 .2 .1 .0 .0 O .0 0 .1 .3 .9 1.3 .7 .7 2.1 .4 .0 7.0
19-24 .0 .0 .0 .0 .0 0 .O O .0 .I .4 .4 .2 .I .8 .I .0 2,2
25-31 .0 .0 .O .0 .0 0 .0 O .0 .0 .I .i .0 .0 .I .0 .0 .4
32-38 .0 .0 .0 .0 .0 0 .0 0 .O .0 .0 .0 .0 .0 .0 .0 .0 .0
39-46 .0 .0 .O .0 .0 O .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
• 46 .0 .O .0 .0 .0 0 .O 0 .0 .0 .0 .0 .O .0 .0 .0 .0 .0

TOTAL 5.9 3.9 2.6 2.0 2.4 3 2 4.2 3 2 2.8 3.5 5.9 8.4 11.4 15,2 15.1 8.4 1.6 I00.0

Station: (8B) BVLY
Begin: 8/91 End: 12/93 Total Hours: 20720

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .O .0 .0 .0 .0 .O .0 O .0 .0 .0 ,0 .0 1.6 1.6
i--3 2.8 2.2 1.6 1.2 1.5 1.9 2.2 2.0 1.9 1.5 1 3 1.3 1,3 1.5 1.9 2.3 0 28.4
4-7 8.7 3.4 .5 .3 .8 3.2 1.9 1.3 1.2 1.0 7 .B 1.2 1.9 4.0 6.2 0 37.1
8-12 7.3 2,4 .2 .O .2 1.1 .3 .2 .2 .2 4 .3 ,8 2.3 2.8 2.3 0 20.9
13-18 .5 ,4 .0 .0 .0 .0 .0 .0 .I .I 3 .2 .3 2 9 2.7 .I 0 7.8
19-24 .0 .0 .0 .0 .0 .0 ,0 ,0 .0 .0 1 .1 .0 1 4 1 4 .I 0 3.2
25-31 .0 ,0 .O .0 .0 .0 .O .0 .0 .0 1 .0 .0 5 3 .0 0 .9
32-38 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 O .0 .0 1 O .0 0 .1
39-46 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 0 .0 .0 0 0 .0 0 .0
• 46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .O 0 0 .O 0 .0
TOTAL 19,3 8.4 2.3 1.5 2.5 6.3 4.4. 3.5 3.3 2.7 2.9 2.6 3.6 10 8 13 1 11.0 1 6 100.0

B.374



TABLE B.I. (contd)

Station: (8W) WAHL
Begin: 1/82 End: 7/91 Total Hours: 79579

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 u 1.3 1.3
I-3 1.9 2.0 2.9 3.4 4.6 3.1 2.2 1.6 1.7 1.7 1.8 2.1 2.8 2.7 2.4 2 1 .0 39.2
4-7 1.3 1.7 1.8 2.8 5.2 1.9 .8 .5 .6 .8 .9 1.8 4.7 5.3 2.7 1 2 .0 33.8
8-12 .6 .9 .5 .5 .8 .i .i .1 .2 .3 .5 .7 2.9 4.4 1.5 5 .0 14.5
13-18 .3 .3 .2 .i .i .0 .0 .0 .1 .2 .5 .4 1.2 3.3 1.2 2 .0 7.8
19-24 .I .I .0 .0 .0 .0 .0 .0 .0 .1 .2 .1 .2 1.2 .5 1 .0 2.6
25-31 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .I .0 .0 .3 .1 0 ,0 .6
32-38 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0 .0 .0 .0 .I
39-46 .0 .0 .0 .0 .0 .0 .0 .O .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
> 46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
TOTAL 4.0 5.0 5.3 6.7 10.7 5.2 3.1 2.2 2.5 3.0 4.0 5.2 11.9 17.2 8.4 4.1 1.3 100.0

Station: (9) FFTF
Begin: 1/82 End: 12/93 Total Hours: 101168

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .O .0 .0 .0 .0 0 .0 .0 .0 .0 ,4 .4
1-3 1.2 1.1 1.0 .9 .9 1.0 1.1 1.1 1.3 1 3 1.2 I 0 1.0 1.1 1.3 1.3 .0 17.6
4-7 2.7 2.5 2.0 1.1 1.1 1.4 2.6 3.8 4.1 3 6 2.0 1 2 1.5 2.2 3.4 3.1 0 38.4
8-12 1.4 1.3 .7 .2 .2 .2 1.0 3.1 3 8 4 5 1.8 8 1.0 2.1 4.0 2,4 0 28,6
13-18 .2 .3 .2 .O .0 .0 .I .3 8 3 0 1 8 7 .5 .9 1.5 .5 0 11.0
19-24 .0 .1 .0 .0 .0 .0 .0 .0 I 5 8 4 .2 .2 .5 .1 0 2.9
25-31 .0 .0 .0 .0 .0 .0 .0 .0 I_ i 4 1 .0 .0 .1 .0 0 .8
32-38 .0 .0 .0 .0 .0 .0 .0 .0 0 0 1 0 .0 .0 .0 .0 0 .2
_D-46 .0 .0 .0 .0 .0 ,0 .0 .0 0 .0 0 0 .0 .0 .0 .0 0 .0
> 46 ,0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 O .0 .0 .0 .0 0 .0
TOTAL 5.6 5.4 3.9 2.3 2.1 2.7 4.8 8.3 i0.1 13.0 8.1 4 2 4.2 6.6 10.8 7.3 5 100.0

Station:(10) YAKB
Begin: 1/82 End: 12/93 Total Hours: 101819

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .6 .6
1-3 1.9 1.7 1.6 1.2 1.0 1.1 1.2 1.3 1.3 1.3 1.5 2.1 2.8 2.2 1.8 1.8 .0 25.8
4-7 3.6 2.7 1.5 .9 ,8 .9 1.4 1.2 1.0 1.1 1.7 3.3 6.7 4.5 4.0 3.6 .0 38.8
8-12 1.2 .5 2 .i .I 2 .3 .2 .3 .B 1.5 2.4 2.8 2.3 5.4 3.3 .0 21.2
13-18 .I .2 i .0 .0 0 .0 .O .I .3 1 1 1.4 .6 .8 3.6 1.1 .0 9.4
19-24 0 .0 0 .0 .0 0 .0 .0 .0 .1 5 .4 .I .2 1.7 .2 .0 3.3
25-31 0 .0 0 .0 .0 0 .0 .0 ,0 .0 2 .1 .0 .0 .3 .0 .0 .7
32-38 0 .0 0 .0 .0 0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .I
39-46 0 .0 0 .0 .0 0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0
> 46 0 .0 0 .0 .0 0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0
TOTAL 6 8 5.1 3 4 2.1 1.9 2 2 2.9 2.8 2.8 3.4 6.5 9.7 13.0 10.0 16,8 10.0 .7 100.0

Station:(11) 300A
Begin: 1/82 End: 12/93 Total Hours: 88577

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .5 .5
1-3 1.2 .7 .6 .6 .8 1.3 1.8 1.9 1.8 1.5 1.5 1.3 1.3 1 4 1.8 1.8 0 21.1
4-7 3.5 1.7 1.1 1.1 1.8 4.2 6.6 3.7 3.0 2.5 2.0 1 3 9 1 1 2.2 4.0 0 40.7

8-12 3.4 1.9 .8 .3 .4 1.2 1.6 .8 1.5 3.0 3.3 1 7 6 4 1.2 2.6 0 24.8
13-18 .6 .4 .I .I .0 .0 .I .1 .3 1.4 2.4 1 3 4 2 .8 .8 0 9.1
19-24 .I .1 .0 .0 .0 .0 .0 .0 .1 .4 .8 4 2 0 3 2 0 2.6
25-31 .O .0 .0 .0 .0 .0 .0 .0 .0 .1 .4 1 I .0 i 0 0 .9
32-38 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .1 0 0 .0 0 O 0 .2
39-46 .0 .0 .0 .0 ,0 .0 .0 .0 .0 ,0 .0 0 0 .0 0 0 0 .0
> 46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 .0 0 0 0 .0

TOTAL 8.7 4.8 2.7 2.0 3.0 6.7 10.0 6 5 6.7 9.0 10.6 6.1 3 5 3.1 6 4 9 5 6 100.0

B.375



TABLE B.I. (contd)

Station:(12) WYEB
Begin: 1/82 End: 12/93 Total Hours: 101150

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW _/ WNW NW NNW CALM TOTAL

CALM .0 .0 0 0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .4 .4
1-3 1.2 1.1 1 1 1 1 1.3 1.5 1.4 1.4 1 5 1.3 1.4 1.3 1.2 1.2 1.3 1.3 .0 20.5
4-7 2.3 1.5 1 2 1 1 1.9 1.8 2.4 3.1 3 9 3.1 2.7 2.5 2.9 3.3 3.7 2.B 0 40.3
8-12 1.1 .6 3 2 .3 .3 .7 1.6 2 8 2.8 1 9 1.5 2.3 4.3 3.2 1.5 0 25.2
13-18 .3 .2 I 0 .0 .0 1 .2 8 1.5 1 1 .8 .9 1.7 1 4 .4 0 9.6
19-24 .0 .I 0 0 .0 .0 0 0 I .4 6 .4 .2 .4 6 .i 0 3.0
25-31 .0 .0 0 0 .0 .0 0 0 0 .i 3 .I .i .1 2 .0 0 .9
32-38 .O .0 .0 .0 .0 .0 0 0 0 .0 I .0 .0 .0 0 .0 0 .i
39-46 .0 .0 .0 .0 .0 .0 0 0 0 .0 0 .0 .0 .0 0 .0 0 .0
> 46 .0 .0 .0 .0 .0 .0 0 0 0 .0 0 .0 .0 .0 0 .0 0 .0

TOTAL 4.9 3.5 2.7 2.5 3.4 3.6 4 5 6 4 9 1 9.3 8 1 6.5 7.6 10.9 10.3 6.1 4 100.0

Station: (13) lOON
Begin: 1/82 End: 12/93 Total Hours: 101552

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .B .8
I-3 2.1 1.7 1.9 2.2 3.0 3.1 2.6 1.9 1.8 1.8 2.4 2.9 3.2 3.2 3.1 2.5 .0 39.5
4-7 1.4 1.6 1.6 1.8 2.6 2.6 2.3 1.3 1,0 1.1 2.4 4.6 4.7 3.1 2.0 1.6 .0 35.7
8-12 .5 .8 .6 .2 .3 .4 .8 .4 .3 .5 1.2 2.2 3.0 2.3 .8 .4 .0 14.6
13-18 ,2 .4 .2 .1 .0 .0 1 .1 ,i .2 .7 .6 1.2 1.8 .7 .i .0 6.7
19-24 .1 .I .1 .0 .0 .0 0 .0 ,0 .i .3 .2 .2 .6 .4 .0 .0 2.2
25-31 .0 .0 .0 ,0 .0 .0 0 .0 .0 .I .i .0 .0 .I .1 .0 ,0 .6
32-38 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 ,0 .0
39-46 .0 .0 .0 .0 .0 .0 0 .0 ,0 .0 .0 .0 .0 .0 .0 .0 .0 .0
> 46 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
TOTAL 4.2 4.5 4.4 4.4 5.9 6.2 5.8 3.8 3.2 3.8 7.2 10.4 12.4 11.2 7.0 4.7 .8 100.0

Station: (14) WPPS
Begin: 1/82 End: 12/93 TotalHours: 101932

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 0 0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .8 .8
i-3 2.6 2 2 2 0 1.4 1 2 1.2 1.6 2.1 2.5 2.2 1.9 1.6 1.7 2.0 2,9 3.0 .0 32.1
4-7 3.3 2 2 2 0 1.1 7 .9 1.8 4 1 5 2 3.1 1.7 1.2 1.3 2.0 3.8 4.2 .0 38.7

8-12 1.2 7 4 .2 I .2 .6 I 6 3 0 2.8 1.5 .8 .9 1.7 2.2 1.3 .0 1B.7
13-18 .3 2 1 .0 0 .0 .0 2 6 1 5 1.1 5 .4 .8 1.3 .3 .0 7.1
19-24 .0 1 0 .0 0 .0 .0 0 0 4 5 2 .I .i .5 .I ,0 2.0
25-31 .0 .0 .0 .0 .0 .0 .0 0 0 I 2 I .0 .0 .1 .0 .0 .5
32-38 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 0 .0 .0 .0 .0 .0 .I
39-46 .0 .0 .0 .0 .0 .0 .0 0 0 0 0 0 .0 .0 .0 .0 .0 .0
> 46 .0 .0 .0 .0 .0 .0 ,0 0 0 0 0 0 .0 .0 .0 .0 .0 .0

TOTAL 7.4 5.3 4.5 2.7 2.0 2.3 4.0 8 0 11 3 9 9 6 9 4 3 4.5 8.6 10.6 B.B .8 100.0

Station:(15) FRNK
Begin: 1/82 End: 12/93 Total Hours: 101408.

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 ,0 .0 .0 .0 .0 .0 .B .8
I-3 1.2 1.0 1.0 .8 .9 1.1 1.5 1.6 1.3 1.1 1,2 1.2 1.4 1.4 1.6 1.4 .0 19.9
4-7 4.1 2.7 1.7 1.1 1.4 2.2 4.6 4.1 3.5 2.9 2.5 1.4 1.4 2.0 4.4 5.1 .0 45.1
8-12 1.8 1.0 .6 .3 .3 .6 1.5 1.4 2.3 4.5 3.6 1.0 .5 .B 2.2 2 7 .0 24.9
13-18 2 2 .2 .1 0 .0 .I .1 .4 1.9 2.1 .7 .3 .2 .5 .2 .0 7.2
19-24 0 1 .0 ,0 0 .0 .0 .0 .0 .3 .6 .2 .I .0 .I .0 .0 1.5
25-31 0 0 .0 .0 0 .0 .0 .0 .0 .I .3 .I .0 .0 .0 .0 .0 .5
32-38 0 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .I
39-46 0 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
> 46 0 0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0

TOTAL 7.3 5.0 3.5 2.4 2.7 3.9 7.7 7.1 7.5 10.9 10.3 4.6 3.6 4.3 8.9 9.5 .9 100.0

B.376



TABLE B.I. (contd)

Station: (16) GABL
Begin: 1/82 End: 12/93 Total Hours: 100922

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM ,0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 .0 .0 ,0 .6 .6
1-3 1.0 1.0 .9 .7 .7 .6 .7 .8 1.1 1.1 1.0 .9 8 .8 .9 1.0 .0 14.0
4-7 2.3 2.4 1.6 .9 .9 .9 1.3 2.1 3.2 2.5 18 1.6 1 6 1.7 2.2 2.2 0 29.3
8-12 2.1 2.2 1.0 .3 .3 .5 .8 1.5 2.4 1.5 14 1.5 1 7 2.2 2.8 1.9 0 24.2
13-18 1.3 1.4 .5 .1 .0 .i .3 .9 1.4 .9 13 1.5 17 2.8 2.5 7 0 17.3
19-24 .4 .5 .3 .0 .0 .0 .0 .3 .6 .4 8 .8 9 2.7 1.6 2 0 9.6
25-31 .I .2 .2 .0 .0 .0 .0 .0 .2 .3 B .4 2 1.2 .5 0 0 3.9
32-38 ,0 .0 .1 .0 .0 .0 .0 .0 .0 .1 _ .I 0 .2 .0 0 0 .9
39-46 .0 .0 .0 .0 ,0 .0 .0 .0 .0 .I I .0 0 .0 .0 0 0 .3
• 46 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 .0
TOTAL 7.3 7.6 4.6 2.0 1.9 2.1 3.0 5.7 8.9 6.8 7.3 6.9 7.0 11.6 10.6 6.0 7 100.0

Station:(17) RING
Begin: 1/82 End: 12/93 Total Hours: 101063

DI_ N
N NNE NE ENE E ESE SE _;'. S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 0 0 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 1.3 1.3
i-3 2.4 4 0 8 2 4 2 2 5 1 9 1.6 1.5 1.7 1.9 2.4 2.7 2.4 1.6 1.7 1.9 .0 42.8
4-7 1.5 2 0 8 9 2 9 I 0 8 1.0 1.4 1.9 3.0 2.6 2.6 2.3 1.5 1.3 1.0 .0 35.7
8-12 .4 5 7 3 0 i .2 .4 .9 3.1 2.1 1.1 1.4 I.0 .9 .1 .0 14.0
13-18 .I 1 2 0 0 0 .0 .0 .I .8 .9 .4 5 1.3 .4 .0 .0 4.9
19-24 .0 0 1 0 0 0 .0 .0 .0 .I .3 .i I .3 .i .0 .0 1.1
25-31 .0 0 0 0 0 0 .0 .0 .0 .0 .1 .0 0 .0 .0 .0 .0 .2
32-38 .0 .0 .0 0 0 0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0
39-46 .0 .0 .0 0 0 0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0
• 46 .0 .0 .0 0 0 0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0

TOTAL 4.3 6.6 18.1 7 4 3.6 2.8 2.8 3.4 4.6 8.9 8.3 7.1 6.7 6.7 4.3 3.1 1.3 I00.0

Station:(18) RICH
Begin: 1/82 End: 12/93 Total Hours: 102070

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 .0 .0 1.3 1.3
I-3 1.3 .8 .9 1.0 1.6 2.6 3.0 2.4 2.1 2.1 2.5 2 8 2 7 2 6 2.5 1.9 .O 32.8
4-7 1.8 1.0 .9" .9 1.7 2.6 2.9 1.7 1.6 2.8 4.2 3 4 2 6 2 9 3.0 2.5 .0 36.2
8-12 1.3 7 .4 .3 .2 .I .3 .2 .5 2.5 4.0 3 0 1 6 9 1.4 1.5 0 18,8

13-18 .3 2 1 .0 .0 .0 .0 .0 .1 1.1 2.3 1 3 9 4 .8 .7 0 8.3
19-24 .i 0 0 .0 .0 .0 .0 .0 .0 .2 .7 3 2 I .3 .2 0 2.1
25-31 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .2 i 0 0 .I .0 0 .5
32-38 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 0 0 0 .0 .0 0 .0
39-46 .0 0 0 .0 .0 .0 .0 .0 .0 .0 .0 0 .0 0 .0 .0 0 .0
• 46 .0 0 0 .0 .0 ,0 .0 .0 .0 .0 .0 0 .0 0 .0 ,0 0 .0
TOTAL 4.8 2.7 2.3 2.2 3.4 5.3 6.2 4.3 4.3 8.8 13.9 10 9 8.0 6 9 8.0 6.8 1.3 100.0

Station:(19) SAGE
Begin: 3/82 End: 12/92 Total Hours: 91756

DIRECTION
N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW CALM TOTAL

CALM .0 0 0 .0 .0 0 .0 .0 .0 .( .0 .0 .0 .0 .0 .0 .7 7
I-3 I 3 1 1 1 2 1.0 1.1 1 4 1.7 1.9 1.8 1.( 1.7 1.5 1.5 1.3 1.6 1.6 .0 23 3
4-7 3 6 2 9 3 3 2.5 2.1 3 2 4.2 4.9 4.3 2.4 2 2 3.4 4.4 2.5 1.9 3.4 .0 51 2
8-12 1 4 1 3 9 .4 4 5 1.3 2.3 2,7 1.3 1 1 1.3 1.5 1.8 ,4 .6 .0 19 1
13-18 2 3 I .O 0 0 .I .3 .7 .6 5 .5 .2 .8 .2 .1 .0 4 5
19-24 0 0 1 .0 0 0 .0 .0 .I .2 2 .I .0 .1 .0 .0 .0 9
25-31 0 0 0 .0 0 0 .0 .0 .0 .I I .0 .0 .0 .0 .0 .0 2
32-38 0 0 0 ,0 0 .0 ,0 ,0 .0 .0 0 .0 .0 .0 .0 .0 .0 0
39-46 0 0 0 .0 0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 0
• 46 0 .0 .0 .0 0 .0 .0 .0 .0 .0 0 .0 .0 .0 .0 .0 .0 .0
TOTAL 6 6 5,7 5.6 3,9 3 6 5.2 7.2 9.3 9.6 6.1 5,9 6.8 7.5 6,5 4.1 5.7 .7 100.0

B.377
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