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1, INTROBUCTTON

This report, prepared for the DBritish Columbia lydro and Powes
Authority (B. €. Hydro), describes the climatolopy of the Jlat Creek
Region, the intermontance region of southern British Colunbia which
surrounds the Hat Creck Valley. This analysis has been corried out as
part of the study of potential environmental effects of L. C. Hydro's
nroposcd Hat Creek Project. 7The project consists of a 2000 MY power
plant and an open pit coal mine in the vicinity of Asheroft, B. C. ‘The
mine is cxpeeted to be lecated in the Hat Crock Valley; while the proposcd
power plant location is at Harry Lake in the ncarby Trachyte l1ills at an
clevation of 4600 ft., (MSL). Figure 1-1 provides a map of the Hat Creck
Valley Region and indicates the proposed sites of the mine and the pomcf
plant. .

The Hat Creek Region is part of the larger Thowmpson Platcau »epgion
which separates the western Coast Range from the Monashee Range ol the
Rocky Mountains. Despite its characterization as a platesu region,
the Thompson PMlateau has significant terrain rcelief due to its erosion
by large rivers such as the Fraser and the Thompson, and smaller ones,
such as the Hat Creek. The topography of the Hat Creck Valley vicinity
is shown in Figure 1-2. The Hat Creck Valley floor varies in clevation
from 3500 ft. at Upper llat Creck to about 1600 ft ncar the towns of
Carquile and Cache Creek. The surrounding ridges and peaks to the south
and east of the ilat Crecek Valloy reach the 5100 to 6600- £t maximum
heights of the Trachyte Hills and Cornwall Hills, respectively. The
peaks of the Marble Range, to the north, also rcach about 6800 ft.,
while the maximum elevations of the Clear Range, to the west, reach 7200
to 7600 ft. Thesc 1npographic features have a significant influcnce
upon the climatolegy of the Hat Creek Valley Region, as will be scen in
the annlysis which follows.

True climatic averages for metcorological parameters require that
consistent records be maintained for long periods. A period of [ive to
ten years Ls penerally considered the mindmum period required to cstab-
lish climatological averages, althouph 30 to 40 ycars if preforred for
ohtuining averages for highly varvinble or relutively rare events soch as

snowlall depth, thunderstorm Lrequency, or temperature ranpe oxtrenes.,
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Figurc 1-1  Topographic Map of HNat Creck Valley Region Showing
Proposed Project Site
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For wind flow data, hovever, wheon chavacteristic patteyns are frecocntiy
repeated in oan arvea where the topography is o strong influence, o mnch
shorter period can suffice 1o identify some of the wost bwportant
elimatological featurces.

The following scction identifics the souvces of all wcleorological
data utilized in this anndysis of the cliwmatolopy of the Dat Creck Roepion.
The third scction of the report discusses the repgional wind (ow and
patterns of precipitation, toemperaturcs, humidity, sunlight, as well s
the occurence of visibillity restrictions or conditions associated
with high ai» pollution petential., The last scction concentrates upen
the more detailed measurenents of wind flow, temperature and husidity made
over a two-year period by B. C. lydro in the Hat Creck Valley and its

immediate vicinity,
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2. DATA SOURCES

Long-term climatological data were obtained principally from fhe

records and periodic reports produced by the Atmospheric Enviromment

Sexvice of Canada {(ALS), Climatological Scrvice Division, and the U. §.

Navul Weather Scrvice World-Wide Alrficld Swmarics (Vol 1V}, The two

e e et e e arm b o am

periodic AES publications utilized ave the Canadian Weother Review and

the Monthly Record: Metcorological Observations in Canada,  ‘These data

were supplemented considerably by the recent metcoreological obscrvations
made by B. C. Hydro in the vicinity of its plamned generating station in
the Hat Creek Valley Region. Table 2-1 lists all the meteorological
observation stations providing data for the present analysces. Also
given in the table are the directional orientation and distances of all
these stations from the proposed gencrating station site at Harry Lake.
The locations of the eight mechanical B. C. Hydro stations referred to
in the table are shown in Figure 2-1. Each of thesc wechanical stations
records temperature and hunidity, in addition to wind speed and dircct-
ion. 'The present analysis covers the first year of the two ycar period
that the.c eight systems have been operating, TFigure 2-1 also shows the
sites used for the short-term minisonde studies of the Hat Creck Valley
sponsored by B, C. Hydro and reported previously, (Weissman, 1074,
1975). As indicated in Table 2-1 the metcorological measurcments
received from the Atmospheric Environment Service were initially acquirved
by B. C. Hydro on computer tapes. These include the hourly surfacc
observations at Ashcroft (1966-71), Kamloops (1974-75), and Lytton
(1974-75) as well as the radiosonde upper air ebservations (RAQB) for
Vernon and Prince George, B. C. utilized in this study of the Clima-
tology of the llat Creck Region.

Other climatic information sources used in this analysis include:
the reforoncc tcﬁts The Climate of Canada (1960), The Earth's Problen

Ciimpte (1961), and the Climatological Atlas of Canada (1953); and an

unpublished report "Mixing Heights, Wind Spéeds and Air Pollution Poteatial
for Cunada' by R. V. Portelld (1976) of the Atmospheric Dispersion

Division of the Atmospheric Epvironment Scrvice.
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WS = Mechanical Weather Station

M3 = Minisonde Site

Figure 2-1
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FABLE 2]

LOCATTONS GF METEOROLOGICAL OBSERVATION STATTONS
RELATIVE 'TO PROVOSED GENERATING STATION SITER AT HARRY LAKE

Station Elevation (ft. MSL)

B. C. Hydro
Mechanical Woeather
Stalions

WS
WS
WS
WS
WS
WS
s
WS

O3 NN

B. C. Hydro/MEP Co.
Minisonde Station

MS 1
MS 2
MS 3
MS 4

Atmospheric Environ-

mental Service
hservation Stations

-

Surface:

Alta lake
Asheroft®*

hog Creck
Kamloops**
Kelowna
Lytton**
Penticton
Squamish*
Williams Lake

Upper Alr (RAOB)

Prince George

Vernon

2500
2700
2800
3100
3300
6600

46G0

6700

2400
2750
2900
3800

2190

1200
2150
1240
1370
850
1120
20
3090

2220
1820

*Wind data obtained throuph B, C. llydro

**Complete surface observations obtained threugh B, C.
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3. REGIONAL CLIMATOLOGY

%.1 Climatic Scale Wind IFlow

The climate of the lat Creck Region is greatly influenced by the
interaction of the lurpe-scale pressure and wind flow patterns with the
Coast Range to the west and the Rocky Mountains to the cast, as well as
the topography within this intermontane region. Seasonal changes in the
relative pusitidns of the semi-permonent high pressure repion over tho
northern Pacific Ocean, and the combination of the low pressure region
near the Aleutians and the continental high pressure ridge which forms
over Alaska 1n winter, act to contfo] the lower-level wind ficlds. The
latitude at which cyclonic storms track across the Coast Range and the
Rocky Mountains is also affected by these seasonal changes.

The Coast Range rises to 10,000-foot elevations and limits the
humid and mild maritime air to a narrow band alonpg the coast. As the
moist air rises up the mountain slopes, it cools Conéidcrah]y, resulting
in widespread condensation and precipitation. The presence of the Coast
Range, thercfore, causes a dramatic difference between the damp coastal
climate and the relatively dry interior of southicrn British Columbia.

Upper-level winds (above 500 nb oy above about 18,000 feet above
sea level), which are controlled by global circulations, gencrally flou
from west to east, but are modulated by currents which transport heat
between the equator and poles. The north-south waves which appeasr in
the flow streamlines at these levels can alter the prevailing dircction
sector. These upper wind perturbations are parvticularly strong at
certain times of the year and this is reflected in the ncarby passages
of surface cyclonic systems. At the latitude of the Hat Creck Region the
passage of upper-level waves in spring and fall maximizes the frequencics
of occorrence of cyclones (Jows) and anticyclones (highs) ip the lower
levels of the atmosphere.  In the winter, the storm track moves to an
average which is south of the lat Creek area (about 45°N); in the summer,
these storms take a more northerly path.

| At lower levels in the atmosphere (e.g., 850 mb, or about 5,000
6,000 feoet above sca level) the wind flow over the Thompson Plateau, is

slowed down by the frictional drag of the earth's surface, and its mean



direction is somewhat altered. When the surface topography has feotures
which penetrate the flow {leld at these Jevels, the flow can be severely
distorted,  This is the case in the intermontane region of Britich
Columbia, The Coast Range to the west and the Columbia Mountoins of the
Rockics to the east scerve to block the lower-level flows of larpe scale
atmosphevic circulations.,

Figure 1-1 shows the spatial location of mountains and river valleys
in relation to the proposed project site.  Solid contours are drawn for
terrain of elevation greater than 5,000 feet, and the lower terrain
below 1,000 feet is shown Ly broken contours. The figure shows the
Coast Range and the Monashee Mountains which are major factors in
determining regional climate by partially blocking both the wmaritime end
continental air flows. The strong westerly winds of the upper levels,
averaging 25-35 mph, are slowed and channcled by the mountains into more
northerly or southerlyldirections at the lower levels (depending upon
the season). These changes in the winds at the 850 mb level, comparcd
to thoese at the 500 wb level (about 18,000 feet), arc illustrated by the
1975 upper air sounding data for Vernon, British Columbia, summavizced in
Table 3-1.

As previously noted, by winter the semi-permancent high presswc
region over the northern Pacific Ocean has receded to its most southerly
position, and most major storm centers pass to the south of the lat
Creek area. During the months from December thiyough ebruary, in con-
junction with an upper-level trough of low-pressure channcling these
storms to the soutl, the most predominant 850 mb winds arce from the
southwest. The Fraser River Valley acts to chunnel surface-level components
of strong winds onto the interior platcoun in a south to southwesterly
direction over the platcau region, Table 3-1 shows that wind speeds at
the 500 mb atmospheric pressure level above the plateau average about
25 mph, At the 850 wb level the dominant scutherly winds average about
half that speed.

Although svrface observations of winds over the arca show the
vinter predominance of southerly winds, they also indicate the strong
influences of local mountain valley circulations., At Yernon, these
Yocal effects reinforce the southerly flow duriug the day Dut counteract

¥t with a northerly drainage wind at night.
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TABLE 3-1

WIND DIRECTION AND MEAN SPEEDS FOR SEVERAL LEVELS AT VERNON, B.C.*

Frequency of Occurrence of Wind Directicn by Level

win Winter Spring Sumaer _ F
Direction 500mb 830mb Surface 500mb. 850mb Surface 500mb 850rb Surface 500mp  850mb  Surface

N 5 & 23 16 17 21 4 il Z8 7 17 21
NNZ i 5 16 6 7 14 2 7 i1 & < 2
5E 0 3 14 3 7 10 1 4 8 2 3 7
NE 2 Z 2 1 2 4 2 5 5 i i 6
E 1 3 6 5 2 3 4 7 4 0 i S
ESE 0 1 3 1 2 Z 2 1 3 0] 2 4
SE e g 13 2 7 14 O P 1z 1 7 21
S35E 1 13 14 5 8 15 5 3 1z N 7 N
5 3 13 22 9 i3 12 9 2 18 S 35 =G
SSi 5 z 14 15 20 6 17 16 i2 5 25 17
Sw 11 28 10 17 16 23 25 27 25 8 23 i@
weh 10 17 S 22 i7 1G 34 24 11 18 i2 g
) 1 10 13 1 9 i7 23 12 i3 26 7 >
PTIOV 156 7 1 18 i 13 19 iz G 20 3 &
N ‘ ] i & 13 17 4 18 is & 19 i2 4
NNW 2 11 5 10 22 8 7 13 3 11 12 10
Calnm 1 Z 3 1 1 3 1 2 2 ¢ 4 5
Monthly Mean Wind Speesds (mph)
February May ' August . November
n wind

ced 24.9 11.3 5.1 28.1 10.1 8.7 28.8 8.8 T.T 3.8 i7.i PRI



During the transition period in spring, the styeam of Pacific
cyclones weakens ond shifts slightly to the north.  The Alaskan ridpe
moves castward, causing more frequent northerly components in the lower:
level winds,  Winds at 560 mb vary die to the offects of storm centors
crossing the arca, but they are gencrally from the southwest to norilwest,
averaging about 30 mph., At 850 mb, winds are cither more southerly ow
more northerly, channeled accovding fo the orientation of the plateau
between the Coast Ranpge and the Rockies (Fipure 2-1). Occasional ocut-
breaks of the strong springtime Arctic high pressure centers causce cold
winds from the north to north-northwest over the platean. On the
average, the winds at 850 mwb (5,000 {cet) arc sliphtly weaker than
those in winter, as shown in Table 3-1.

buring the summertime, considerable weakening and retrest of the
Arctic hiph takes place while a scmi-permanent Pacific high pressurc
center builds up at about 43° N, 1,000 miles west of the Oregon coast.
Westerly winds dominate the upper flow pattern at 45°-50° N The track
of Pacific storms continuecs to move north to a maximum average latitaxle
of 54° N by lute July. At this time, the amplitude of the waves in the
upper air windfields is reduced to its minimum, penerating only weak
cyclonic circulations over the surface. As a result, occasional bricf,
heavy showers and thunderstorms take place on the interior plateau
&uring the summer., Summer is the time of year when the weakest synoptic
air flow exists at the 850 mb level and below. Winds at the 500 mb
level are generally from the west, driven now by the persistent Pacific
high pressure system, Resultant wind speeds average almost 30 mph at
500 wb but less than 10 mph at 850 mb. Occasionally the Pacific high
will move farther west or south, causing light southwesterly winds to be
channeled through the Fraser River gap in the Coast Range.

Summey synoptic cireulations do not produce a strong 1esponsc in
surface wind fields, due to the dominance of summer heating and mouniain
valley circulations, At Vernon, tyc north to north-northeast and sounth
to south-southeast surface flow is a stronp veflection of the valley
orientation. As will be seen in the next sectlun,-rhc frequency distributions
of wind directions at all of the stations in the Jat Creck Valley and
Its vicinity demonstrate {requent maxima aleang terrain orientations in
the summer.  In fact, most observations at the surface are dominated by

terrain-induced {low patterns throughout the year.

3=1



The fall, like the spring, is & period of transition hetween thie
weak woesterly winds of sumier and the s1ightly stronper westorly [ow of
winter,  As the Pacific hiph wealens and retreals south, in the Fall,
the storm track passes southwasd over the Hat Creck arca, producing
perturbations in the wind flow, rcsnltinx’in mean K00 and 850 mb winds
that vary between the northwest and southwest. Wind speeds increasce ot
both Jevels, averaging more then 30 wph at 500 mb and mwore than 15 mph
at 850 mb, These stronger winds and the incrensing dominance of soulheriy
flows near the surface lead to maximan surface wind specds for the year
in £all at locations like Vernow, where the orientation of its valley

enhances the coupling between surface and upper-level flows,
3.2 Surfacc Wind Observations

The location of the proposed power pencrating station at lorry
Lake, above the Hat Creek Valley, has been indicatoed in Figure 1-1,
The towns of Ashcroft, Kamloops, Lyttow, Kelowna, Penticton, and Willianms
Lake, from which surface wind data are routinely cbtained hy the Atmos-
pheric Enviromment Service, are also leocated in the {igure, Figure 2-1
shows the location of the ecight mechanical weather stations which mncasurc
surface winds for B. C. llydro in the vicinity of Hat Creck valley. An
ananal wind rose for Mechanical Station No. 7, the onc represcntative of
the Harry Lake Site, is compared with those representing Ashevoft,
Lytton, and Kamloops in Fipurce 3-1. The wind speed and dirvection fre-
gucencices for the same four stotions presented in Fipure 3-1 are also
tabulated in Tables 3-2 through 3-5 to aid quantitative comparisons.
(A comparison of the Harry Loke Site wind rose with those derived for
the other scven B, . Hydro mechanical weather stations is given in
Section 4). The wind roses for Lytton and Kamloops arce based upon two
years of data [1974-75), and the wind rose for Ashcroft is based upon
five years of obscervations, At Asheroft, however, wind dirvection observa-
tions are classificd in 8 scctoers; instead of the 16 used st all the
othey stations discussed in this report. It is clear that the pre-
dominant wind dircctions are principally determined by the orientation
of the valley, tn or near which cach site is located,

These wind yoses reveal that the wind divections associated with

orogryaphically-induced wind (iow are characterized by low wind speeds,
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The highest wind speeds occur when the lecal flow becowes coupled wiih
the higher-level winds,  Bxcept for this speed enhancemont effect, the
dominmee of local circulations mahes it difficult to infoer the major
climatic flow patterns from these surface data, even wvhen the wind joses
arc broken down into scparate scasons, as in Figares 5.2 through 3-5.
Comparisons of these wind roscs do show the increascd impoirtance of
southerly winds (which amplify the frequency of LBSE winds at Kamloops)
in the winter, and svmewhat weslier westerly winds in the swwmner.  Diwnolly
varying mountain/valley flows are strongest in summer and winter whoen
heating and cooling cffects upon wind directions are the most evident,
Bowever, the comparison of wind roses of the sites illustrates that the
specific geometry of the topography surrounding any of the stations is
more important than their distence from a location of interest. For
that reason, the surface wind data collected by B.C. Hydro, supplamented
by the upper-ailr sounding data routinely taken at Vernon, is seen as
essential to the docwmentation of the climatic windiflow patterns in the
Hat Creek Valley (sec Scection 4.1). 1In this case, a rclatively short
data record inside Hat Creck Yalley is more representative of lonpg-tein
circulation patterns than a much longer record at any station outside
the valley-~-even at Ashcroft which is only about 15 miles from Harvy
Lake, An important aspect of the comparative wind analysis is the
frequency of calm conditions in all of these valley locations. For the
present analysis, calm is defined as any wind speed less than 1.5 uph,
rather than just a rcport of zero. For many standard obscrvation stations
the wind instyruments are not scnsitive cnough to give accurate wind
speed or direction dota below this threshold. Table 3-6 presents a
summary of the seasonal and annwal frequencies of calms to indicate
typical variations for these valley stations. In valleys which are
sheltered {from southerly synoptic wiwmds, the winter scason is chuvacter-
ized Ly calwm conditions - about 35 percent of the time in the lat Crock
Valley,

3.3 Precipitation

Table 3-7 presents seasonal and annual averapes of total precipita-

tion and thwmderstorm {requency for sceven stations in the Hat Creck
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TALLL 3-0

FREQUENCY (%) OF CALMS IN HAT CRLEEK REGION*

Frequency of Calms

Station Annuol Winter Spring Summer Fall
Asheroft 20,46 35,38 12.57 9.76 23.80
(April 1966-March 71)

Kamloops ©18.10 21.40 17.50 17.39  17.63
(Jan 1974-Dec 75)

lLytton 20.72 30.99 14.11 .18  32.76
(Jan 74-Dec 75)

Mechanical - 22.53 34.79 21.10 15.07  22.47
Sites 1-5

(Jan 75-Dec 75)

Mechanical 0.81 0.66 1.29 0.30 1.35
Sites 6 and 8
(Jan 75-Nee 75)

Harry lake Site 5.66 17.78 12.45 4.065 3.49

Mechanical Site 7
(Jan 75-Dec 75)

aSource: Analysis of AES date for Ashcroft, Kamloops, and Lytton;

analysis of B. C. llydro data for all wmechanical station sites.
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TABLE 3-7
TOTAL PRECIPITATION IN THE HAT CREEX REGICN*

Mean Tetal Precipitation (in} per Station

Penticton

Li-%

Season Ashcroft Dog Creck Kamleoops Xelcwna Lytton Williams Laze**
Winter 2.81 3.5¢0 .72 3.72 3.61 2.84 3.76
Spring 1.38 2.09 1.70 2,18 2.46 2.40 2.4
Summer 2.54 5.21 3.40 2.90 2.15 2.86 5.93
Fall 2.29 2.89 2.40 3.30 4.24 2.75 3.50
Anngal g.4 13.7 10.2 12.2 14.5 10.5 5.8
Frequency {days) of Pregipitatien » C.1 in
Winter 9.1 11.7 8.6 11.8 Z1.9 e. 28.¢
Spring 4.3 6.0 5.3 6.9 7.7 16.8
Summer $.3 15.5 16.2 g.1 7.0 16.5
Fall S.1 7.8 8.4 10.3 11.6 2.1 0.2
Anrazal 33.7 41.0 32.5 8.1 48.2 34.8 1.3
Thunderstorm Freguency (days) per Station

Winter 0 c 0 0 0 9 wk
Saring 2 2 1 2 0 Z e
Summer S 8 & 12 2 12 FEE
Fell 0 0 1 1 0 1 el
Annual 7 190 8 15 A 15 bl
Pcricd of

Record {vTs) S & 73 40 22 32 4

*Source:  World-Wide Airfield Sumraries, USNWS (19867)

**Source:

Monthly Record, AE3 {1972-75)

*+*yiliiams Lake datez not available



region, The 9~ to 16-inch range of total wnpual precipitation shows the
ef ficacy of the Coast Range in blocking the iuflux of woist waritine wiv
from the Pacific Qccan. Thourh Dog Creck and Williams Lake arc both
farther from the Jlat Creck Valley thun Asheroft, they probably arce more
representative of the seasonal distribution of precipitation to be {found
at the Harry Lake site, since they are closer to the same elevation and
arce Jocated in similar terrain, Ashcroft and Kamleops are expected to
be the most similar of all the stations to sites in the Lower Jlat Creek
Valley. In spite of the hipgher frequency of summer thunderstorms at
Kelowna and Penticton, the summer climate is not markedly wetter at
these staticns. The thunderstorms form in relatively dry air masses
when they are in the lee of the coast range. The increased exposurc ol
Kelowna and Lytton to southerly synoptic scale storms in the late fall
and winfer explains the maximum precipitation that occurs during these
seasons,

Mean seasonal and annual figurcs for snowfall arc listed in Table 3-8.
The stations at higher elevations (Dog Creek and Williams Lake) are the
only ones which have significant spring snowfall. However, a similar
seasonal distribution of snowfall and an annual total of 50 to 60 inclcs
shiould also be anticipated for the elevated Haryy Lake site. The aiddle
and lower MHat Creck Valley can expect 30 to 40 inches of smowfall each
year. The Williams Lake station is only about 100 miles north of Ashcroft,

but it has a noticeably colder and wetter climate.
3.4 Normal and Extreme Temperatures

The normal temperatures for the Ilat Creek Region are presented in
“Table 3-9. The absolute extremes and mean daily temperature ranpes are
given in Tables 3-10 and 3-11, respectively. These tables illustrate
that all of the valley sites 'in the repion have quite similar temperarure
ranges, oxcept for Lytton, which is about 4°F warmer at all times.

Long- term tewmperature statistics at Dop Creek are expected to be repre-
sentative of those at the llarry Lake site. B, C. Hydro measurcments of

tomperatures in the Hat Creek Valley Vicinity are discussed in Scction 4.2,

3.5 Dow Toint and Relative Humidity

LY

The dew-point and relative humidity data summarised in Toble 35-12
show the relatively duvy spring ond summer conditions in this repion,
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TA3LE 3-8

SKOWFALL IN THE HAT CREEX REGION*

Mean Snowfall (in) per Station

Month/

Sezson Ashcroft Deg Creek Kamloops Kelowna Lytton Penticton Williams Lake**
Dec. 7.4 12.4 8.0 11.0 17.7 7.1 16.7
Jan. 11.0 5.8 9.0 10.7 14.2 7.2 25.8
Fet. 6.4 11.4 6.0 6.4 6.7 4.5 15.1
Winzer 24.8 32.6 23.0 ) 28.1 35.6 18.8 37.5
Mar. 1.8 9.2 1.0 3.2 2.2 2.5 9.7
Apr. 0.5 5.6 0.5 0.1 0. Q 2.1
May Q . Q.9 0.5 0 0 0 1.0
Spring 2.3 15.7 2.0 3.3 2.5 2.5 12.8
June 0 0 o] [ 0 0 0
July 0 g 0 0 0 o] ¢
Aug. c 0 0 0 0 0 0
Summer [t ¢ 0 0 O 0 G
Sept 0 0 0.5 & 0 0 o]
Oct. 0.9 0.3 0.5 .3 0.1 0 1.7
Nov, ‘4,2 3.1 5.0 4.Q 2.8 2 20.6
Fail 5.1 3.4 6.0 4.3 2.9 2 22.3
Annual 32.3 51.7 31.0 35.7 44.0 24.0 92.6
Pays with

Snowfall ,

> 1.5 in. 6.1 12.4 5.5 o 7.0 a.¢ 4.4 kel
Feriod of

Record (yrs) 9 6 73 20 22 32 4

*Source: world-wide Airfield Summaries, USNWS (19567)
**Zource: Monthly Record, ARS (1072-1973) . .
***7illiams Lake data not avaiizble



TABLLE 3-9

NORMAL TEMPERATURLS IN TIE AT CREDK RECTON*

Seasonal Mean Temperature (°F) per Station

© Season Kamloops Kelowna Lytton Penticton Williams lake
Winter 26.0 25.7 30.3 30.3 19.0
Spring 47.3 45.3 50.3 45.7 39.3
Summer 67.3 63.7 69.3 66.0 58.3
Fadl_ 47.0 4.7 500 48.0 10.0
Annuat 46.9 44,8 50.0 47.5 39.2

*Source: Canadian Weather Review, AES (1974)
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TABLE 3-10

SEASONAL EXTREME TEMPERATURES IN THE HAT CREEK REGION*

Absolute Maximum Temperature (°F) per Staticn

Ashcroft Dog Creek
59 56
95 86
102 94
95 8
102 94

~33 -41
-21 -32
34 29
215 24
~35 -41
20 10

World-wide Airfield Summaries, USNWS

Kamloops

64
100

107

95
107

Temperature (°F)} per Station

-37

65

Kelowna

63
93
102
93

—

102

~-24
-8
30
-9

=24

60

(1967)

Lytton

65
164
112

o7
112

40

Penticton

64
94
105




Zi-t

Month

December
January

February

March
april

May

June
July
August
September
Cctober

Novemoer

Annual

P

f

o

TO

o
L (yr

(=3
4
O
cC

p

ource:

{r

Mean Meximum/Minimum Temperatures (°F) per Station

Asheroft

30/18
24/9
34717

45727
58/35
71/44

74/50
82/54
80/53

73/45
56/36
40/26

58/35

World-wide Airfieid Summaries,

Dog Creek

28/16
21/10
27/14

38/23
50/52
62/40

65/46
74/50
70/47

63/43
49/24
32/19

48/31

TABLE 3-11

RAALES 1\ THc HAT CREEXK REG

Kamloops

35/23
28/16
34720

48/29
62/38
71/46

77/52
84/56
82/54

71/47
55/38
41/30

57/37

61

USNES (1967)

Kelowna

34/24
31/19
35/20

47/28
58/34
68/42

74/49
81/53
78/51

68/44
56/36
.43/30

56/36

40

Lvtton

34/23
31/21
40/24

52/34
64/40
73/47

77/54
84/58
83/57

73/50
60/42
45/32

60/40

13

35/26
52/21
38/23
50/30
€1/35
70/42

77/49
84/53
81/52
71/45
59/38
44/31




TABLE 5-12

. DEW POINT AND RELATIVE HUMIDITY IN THE HAT CREEK REGION*

Mean Dew Point (°F) per Station

Season Ashcroft Dog Creek Kamloops
Winter 12.3 14.0 20.7
Spring 33.0 28.7 35.0
Summer 46.0 45,3 50.0
Fall 34.5 32.0 38.0
Annual 32.7 30.0 35.9
Mean Relative Humidity (
Winter 33.7 82.7 79.3
Spring 57.7 61.7 57.7
Summer 49.0 62.3 53.7
Fzli £5.53 73.0 71.7
Annual 64.2 69.9 65.6
Pericd of
Record (yrs) 5 6 10

*Source:

World-wide Airfield Summaries, USNWS {1967)

%) per
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These dato indicate that the maximum probability of cooling tower
impacts upon visibility or precipitation should occur in the fall and
winter scasons, Ashcroft and Dog Creck have the lowest dew points
during thesc seasons, but about the same mean relative humidity.as the
other stations listed. These two locations appear to be somewhat colder

and drier than the other stations in the region.
3.6 Visibility

Table 3-13 presents three years of statistics related to restricted
visibility for the five stations discussed in most of the other regional
comparisons in this report. More detailed annual and seasonal distributions
of visval ranpges versus frequencies of their reported occcurrcnce are
given for Lytton and Kamloops in Table 3-14a, b, and c. These latter
distributions were derived from hourly observations at each site,
rather than the four observations per day summarized in Table 3-13.

The earlier table is useful, however, for cxamining the variaztion of
visibility restriction cases with location and time, It can be secn

that fogs causing visual ranges less than 1/2 miles are relatively rare
in these semi-arid areas. Some increase from 1973 to 1975 in the frequency
of restricted visibility in winter, particularly in the mildly restricted
ranges (5/8 to 5 miles), is suggested by the Table 3-13 data. However,

a comparable pattern of decreases in the fall frequencies in Table 3-13
sugpests that the particular climatic pattern associated with periods of
frequent fogs may have been delayed in its time of arrival over this
region. That is why it is important that visibility data be recorded and
analyzed for as long a period as possible before the installation of a
new industrial facility, so that the bascline climate can be clearly
estabhlished.

Tables 3-34b and ¢ show that for 1975, about 5 percent of the
reported winter hours at Lytton had visibilities of less than 2 miles,
while more than 5 pevcent of the hours at Kamloops had visibilities less

than 1 mile. The Monthily Record: Metcorelogical Observations in Canada,

shows that the majority of the observations of scverely limited visual

range occurred at the 4 AM observation tine.
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TABLE 3-13 _
OBSERVATIONS OF LIMITED VISIBILITY IN THE HAT CREEX REGION

Number** of Observations of Limited Visual Range (miles)*

Location 1973 1974
0-1/2 mi 5/8-5 mi 0-1/2 mi 5/8-5 mi
i. KXanloops
Winter 2 22 6 37
Spring 1 1 1 2
Summer 0 0] 0 )]
Fall 2 19 0 4
2. Kelowna
Winter 3 25 2 32
Spring 0 3 1 7
Summner Q 0 0 0
Fail 4 22 0 3
3. Lytton
winter 3 13 1 39
Spring 1 2 0 3
Summer 0 0 0 2
Fail 1 24 16 17
4, Penticton
Winter 0 12 1 15
Spring 4] 1 0 I
Summer 0 ¢ 0 0
Fall 1 16 0 4
5. Wiliizms Lake
Winter & 28 3 44
Spring 3 14 1 16
Sumner 3 7 0 5
Fall 12 46 11 29
Scurce: Tlonthly Record, AES (1973-3)
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TARLE 4-14(a}

ARNUAL FREQUERCY DISTRIBUTION OF VISIBLE RANGE LIMITS 1OR
RAMLOOPS AND LYTTON 1IN 1974 - 1875

) BTATION  gaMpnnkg
HOURLY AVERAGE  VISUAL RANGE (MI)
JANUARY  §9Y4  w DECEMBER  §975 -

UPPER LIMYT PERCENT  CUMULATIVE:

OF INTERVAL OCCURRENCE PCREENY
0.0 02769 0,789
1,000 © 0,878 RN TS
2,000 - p.448 T 2,099
30000 - oJsea 2,647,
4,600 04488 _ 3,105

> 5,000 96,895 100,000

NUMBER OF VALUES = 17423

. STATION LYTTON
HOURLY AVERAGE VISUAL RANGE (MI)
J’-NUARY 197"1 ™ DECEM'BER 19?5

UPPER LIMIT PERCENT CUMULATIVE:

OF INTERVAL DCCURRENEE PERCENT
0.0 1,128 1,128
1,000 BN 77 © 1,899
2,000, o pJ3es 2,254
3,000 {205 i;uév
4,000 0,673 4,162
5,000 95,636 {cd.ooo

NUKBER OF VALUES = ja272

*  Source: Analysis of AES data
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TARLE 35-14(b)
SZASCNAL FREQUENCY DISTRIBUTICN Cr VISIBLE RANGE LIMITS FOR
KAMLOOPS IN 1974 - 19757 —
: : STATION
DUSLY AVE#sp STATION KAWL NCPS HOURLY AVERASE VISUAL RANGE (MI)
beezsach " iegs - VISUAL RANGE {Mi) HaReH 1970 = Mpy 1973
- ? - r::RL!::Y .1975% -
’ UPPER LIMIT FERCENT CUMULATIVE
UPPER LIMIT PERCENT CUHE‘LATIVE OF INTERVAL DCCURRENCE - PERCENT -
OF INTERVAL QCCURAENCE PERCENT .
: : 0.0 8.159 2,159
2.0 2.663 P.663 5
. ) 1.000 c.i13 0.272
1,800 3.01¢ 5,673 - o0 ‘ e
‘ X i 0.068 .33
2,000 1,505 7.178 <000 o
- . . « 0 0.136 s L7168
3,009 1,852 19,030 s oot '
. 00 0.136 9.64%
L2050 10657 10,697 - s o0c oo 3en .
- - +=0 . I+
> 5,600 394303 100,000
- NUMBER OF VALUES = 461é
. NUMSER OF VALEES = 4319 7 "—' o
N ) _
-2
STATION KAMLOPS . STATION K3y
: HOURLY AVERMGE - VISUAL RANGE (MI)
KOURLY AVERAGE VISUAL RANGE (MI) SERIELRER VISUS T I
JUNE 1974 = AUGUST 1975 EFTEMBER 1974 w NOVEMBFR 1975
. pp e Eme ey . -
UPPER LIMIT FERCENT CUMULETIVE 3. szr é;AZ ,-Ci’EZ:;It:= CL';E:AlLi"‘
OF INTERVAL CCCURRENCE PERCENT CLOURREINCE ERCENT
. . : 0,0 2=
0,0 0,8 0.0 0,281 £,.28¢
. . LA00 ‘n g
1,000 0.0 0.0 +.00 0,42 6,702
. . . -3 Tsop -
2,000 0.0 0.0 000 0.238 0,934
- . ‘,‘ - - ' -—
3,080 0,¢ 0.0 3,000 0e117 1,033
8,000 0.0 0,0 4,000 0,164 1,217
. - > ! ‘r5 ~
z 5,909 100.000 100,000 = 5,000 $5,783 108,002
NUMEIR DF VALUTS = d4ls NUMBER COF YALUZS = £272
*  Ssurce Analysis of AES data
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TABLE 3-14 (¢)

SZASCNAL FREQUENCY DISTRIBUTION OF VISIBLE RANGE LIMITS FOR
LYTTON IN 1874 ~ 1975 *

STAVION
ECURLY AVERAGF VISUAL RANGE (MI)
SCEMRER 1974 e FERRUARY 197

LYTTON

UPPER LIMIT PERCENT  CUMULATIVE
CF INTERVAL OCCURRENCE PERCENT
t.0 1,911 1.911
. 1.¢80 1.965 3,875
2,000 1,050 4.926
3,000 2,826 7,752
a’ced $.373 9,125
5,060 93,875 . 100,000
NUMBER OF YALUZS = 3715
ol _
{ * - -
o .
& STATION LYTTON
HCUSLY AVERAGE  VISUAL RANGE (vI)°
JUNE 1874 = pUnUST 19735
UFPER LIMIT PERCENT CUMULATIVE:
OF INTERVAL OCCURRENCE PERCENT
0,0 ‘ 0,085 " p.086
1,060 6.0 0. 058
2,000 0.9 0,086
3,000 0.0 0,085
4600 3,118 0.200
5,000 $9,500 160,000

alvsis of AES data

5TATION

HOURLY AVERAGE  VISUAL RANGE (MI) ‘

MARCH 1976 & Mpy 1675
UPPER LIMIT PERCENT

OF INTERVAL OCCURATNGE
0,0 0.32%
1,000 5,299
2,000 9,109
3.000 0,008
£.000 £.353
5,009 98,505
NUMBER OF VALUES = 3679
STATION
HOUBLY AVERANET VISUAL RANGE (MI3 -
SEZATEMBER 1974 o NIVEMAER ieve
UPPER LIMIT PERCENT c

OF INTERVAL OCCURRENRE |

.

000 2,218
. 1,000 6,765
2,000 0.353
3,000 1,538
4,000 £.a28
5,000 54,293

NUMBER QF VALVES = 3382

LYTTON

CUMULATIVE

_PERCENT
*0,.3258

0.623

1.895

100,900

UMULATIVE

PERZENT
2.21%

2.935



TABLE 3-i5

ANNUAL CLCUD COVER STATISTICS
FOR KAMLOOPS AND LYTTON FOR 1974 - 1975%

7

STATION . KA¥_LOOPS

o STATION LYTTCON
FOURLY AVERAGE CLOUD COYER (0,0 70 1,0) HOURLY AVERAGE CLOUD COVER (0,0 To 1,0)
JANUARY 1978 = DECIKSER 1973 ‘ JANUARY 1974 w DECEM3ER {975
MOUR  ALL STABILITY ALL . HOUR  ALL STASILITY all
UPPER LIMIT FERCENT CUMULATIVE: UFPER LIMIT PERCENT CUMULATIVE:
GF INTERVAL OCCURRENCE PERCENT OF INTERVAL DCCURRENCE PERZENT
0,9 12,834 12,838 0,0 16,783 14,783
r,109 5,859 19,692 ' 0,100 . 6,341 21,128
0,200 5,683 25,380 ' 9,200 . = 059 25,153
0,300 5,443 ’ 30,821 4 0,300 4,659 30,823
0,500 4,832 - 35,264 ‘ ‘ C,u00 3,503 3¢, 725
o 10,599 , 3,800 39,063 : ' 0,300 . 3,619 38,523
2 £.600 4,669 3,752 0600 ba4b3 83,507 .
0,700 | B,485 50,198 : 0700 5,633 85,641
0,800 2,634 59,82% ' 0,600 7,378 55,085
G900 13,893 73,828 _ Ba%00 16,165 TS L83
z 14000 24,875 104,000 > 1,000 274817 . 100,080
L] -
AVERAGE = 9,60998 STANDARD DEVIATION e 837270 AVERAGEZ = 0,61396 STANDARD DEVIATICN = 0,35162
GLCMETRIC AYG, = 0¢58654 GEOMETRIC 37D, DEY, ®  2,00967 SEJMETRIL AVG, a De 60942 SEOMITRIT $TD, DEY, =  1.98577
NUSEER OF YALVZS = §T623 _ . NUKBER OF VALUES = 44272

* Source:  Anzlysis cf AZS data



3,7 Cloud Cover, Cloud Ceiling, and Insolation

Frequency distributions of hourldy observations of cloud cover are
given for Lytton and Kamloops in Table %-15. Comparable distributions
for hourly reports of cloud ceiling arc sﬂown in Table 3-16. Both
distributions at the two stotions are quite similor for the two-year
period analyzed. The totals of bright sunlight hours at stations in the
lHat Crecck Region arc given in Table 3-17, Thesc average values represont

dircct ohscervation reports.
3.8 Regional Mixing Depths and Air Pollution Potential

Following the cxamples sct by Holzworth (1972) and Munn {1970),
Portelli (1876} has recently calculated climatological averapes of
annual and seasonal mixing depths for all of Canada. The average mixing
depths for llat Creck Valley, presented in Table 3-18, have been inter-

- polated from Portelli's graphs of mixing depth isopleths. These iso-
pleths were based upon four ycars (July 1965 through June 1969) of upper
air soundings taken at Canadian and northern U. 5. rawinsondc stations,
including Prince George and Port Hardy, B. C., and Spokane, Washington.
The corresponding mean mixing depths for these latter threec stations are
also presented in Table 3-18. Rawinsonde data from Vernon, B. C., were
not used by Portelli. Data from Vernon are uscd as the basis for the
more precise miﬁing depth analyses for Hat Creek Vslley given in Section 4.5.
The analysis which led to Table 3-18 docs not consider the effects of
valley-~trapping of pools of culd air, or mountain/valiey circulations,
either of which can significantly affect the effective maximum afternoon
mjging depths in comp]ek terrain.

The air pollution potential for a region is a qualitative measure
of the average dispersal capacity of the afmosﬁhcre over larpc arcas in
which detailed analysis has wot been carried out. To determine the
relative degree of this dispersal capacity, or alternatively, the air
pollution risk, ventilation ceefficients ure the product of the mean
mixing depths and the mean wind speed for cach region surrounding a
radjosonde obscrvation station. Thesce coefficients are given in Table 3-19
for the same statiens presented in Table 3.18. Values of <6,000 mz/soc
are considered to be indicative of high air pollution potential in the

U. S, air pollution forecast program (CGross, 1970).
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TABLE 3-16 "

ANNUAL CLOUD CEILING STATISTICS FOR KAMLCGPS AND
LYTTON FOR 1974 - 19757

- -

)2

: STATION | KaM_QOPS _ STATICN . LYTTON
HOURLY AVEZASE CLCUD CEILING (100FT) : HOURLY AVERASE CLOUD CEILING (100FT3
SeNUBRY 1574« DECENBER 1973 _ JANUARY 1978 = DECEMBE 1375
UPPER LIMIT PERCENT . CUMULATIVE , UPPER L IMIT PERCENT CUMULATIVE
CF INTERVAL DCCURRENCE PERCENT . OF INTERVYAL OCCURRENCE PERLENT
00 0,829 0,029 : ) 0.0 £.ee2 | pa112
26,000 5,612 5,940 20,000 5.788 5,300
50,000 4,023 9,568 ac, 000 8,772 18,672
£0.020 9.261 19,208 60,000 alese 23.52%
80,000 ) 3,816 28,020 £6.002 7.265 30,7953
100,200 8.569 35,590 ' . 106,500 5,872 360665
120,000 © 5.508 62,094 120,600 2 acs 39.511
T teceen 2,101 42,194 140,060 12154 30.695
186,900 §.527 43,721 160,000 1,477 41,872
$30.,000 0.316 46,057 180,000 0,694 52565
206,000 - 1119 - 47,156 200,000 1,520 a3, cs6
226,039 1314 48,470 226,000 10338 45520
269,09 0,346 " 85,785 LN LT 0,764 46,558
260,000 2.z221 51,007 260,000 1,335 67,933
235,000 0,089 51,068 230,000 0.08a 48,017
300600 0,264, 51,352 100000 osc2t 48,533
_ - 85,648 100,000 $1.962 100,000
GEZ¥ITIIL &Y, =z 237,481632 REQMETRIC 2Th. DEv, = a,23028 GUIOMETRIC ave, 236,.30%33 SEDMEITRIC 370, T
I¥LIR IT VALUES = 17423 NUMEES OF VALUES = 15272

ew



TABLE 3-17

TOTAL HOURS OF BRIGHT SUNSIITNLE IN THE HAT CRELEK REGTON*

Number of Hours of Sunshine

Statian Annual Winter Spring Summer Fall
Kamloops 2,080 217 574 895 394
Kelowna 2,088 160 574 903 451
Lytton 1,990 185 607 829 369
Penticton 2,076 174 599 &80 423
Williams Lake 2,168 251 621 912 384

*3-1/2 year average, {1972-1975)

Source: Canadian Weather Review



TABLE %-18

MEAN AFTERNOON MINING DEPTIS FOR
SOUTHERN BRITISH COLUMBIA (1965-69)*

Mean Mixing Depth (m)

Port Hardy Hat Creck
Scason (coastal station) Prince George Spokane, Wash Valley Vicinity®”
Winter 400 350 400 350
Spring <1000 1600 1300 1400
Summer 800 1800 2250 1800
¥all 400 750 950 - 750
Annual 650 1100 1350 ' 1100

*Source: Portelli (1976).
**Interpolated {rom Portelli (1976) graphs, .
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Season

Winter
Spring
Summer
IFall

*Source:

TABLE 3-19

VENTTLATION COEFFICIENTS FOR
SOUTHERN BRITI1SH COLUMBIA (1965-19060)*

. . . 2
Mean Ventilation Cocofficients (m™/sec)

Port Hardy Hat Creek Valley
(coastal station) Prince George Spokanc, Wash Vicinity**
<3,000 2,000 N3, 000 <%, 000
<3,000 4,560 6,000 4,500
4,000 8,500 12,500 8,500
<3,000 4,500 G, 000 4,500

Portelli (1976)

**Intcrpolated from Portelli (1976) graphs.



The annual average ventilation between 6,000 and 7,000 mx/svc WU s
found by Portelli to represent the entire seetion of the Fruaser River
Valley, extending south {rowm Prince Geovge, pust Lillooet and Lytton, to
Hope, B, €. Portelli's results show that almost all of Conada has o
winter average ventilation coefficient which is less than 6,000 m2/svu.
In addition to low winter mixing depths, the prevalence of Yipht winds
in mountains and intermontanc regions leads to winter cocfficients that
are less than 3,000 mﬁ/svc over the region extending from this section
of the Fraser River Valley to the Pacific Coast at Port llaxdy. The
other major ingredients in U. 5. poliution potential forccasts, quasi-
stationary anticyclones and mean wind speeds less than 4 w/sec, are
also prevalent conditions in the Hat Crecek Valley in both winter and
sumner . _

The Atmospheric Envirvonment Scervice has not verified that the fore-
cast criter is used in the U. 8. arc valid for predicting poliution
potential in Canada, but the numeric values have boen temporarily
adopted for Portelli's comparative analysis. A pollution potential fore-
casting method appropriate for Canada is presently uader development
{(Portelli, 1977).
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4, AT CREBK VALLEY VICINITY CLIMATOLOGY

4.1 Nind Flow

Annual wind roses for all eight mechanical stations operated by
B. C. llydrvo in the Hat Creck Valley and its vicinity arc presented in
Figure 4-1 for comparison of prevalent wind dirvections and speeds.  ‘the
relation of cach of the site locations to topographic features provides
strong documentation of the importance of basic mountain/valley flow
patterns. 1In fact, it is possiblc to accurately guess the topographic
setting for each valley station (Nos. 1-5) by cxumining both the oricn-
tation of the dominant winds and their speeds. The thrce ridge sites
{Nos. 6-8) are the only ones which show evidence of the frequent southerly
and westerly wind divections which result from synoptic and larger scalc
wind patterns (Section 3-1)}. The Harry Lake site (Station No. 7) is
somewhat more sheltercd than either the Cornwall Hills site (No. 6) ov
the Marble Range site (No. 8), but the highest wind speeds (>7.5 mph)
have the saowe general dirzectional distribution at all three of these
sites.

Figure 4-2 presents a diurnal breakdown (6 AM to 6 PM = daytime) of
the annual wind roses for valley wind stations Nos. 1, 2, 3, and 5, as
well as the Harry Lake station. For the lower valley stations (Nos. 1,

2, and 3} the daytime wind pattern is dominant because 33 percent to

50 percent of the night hours arc calm or near calm (winds <1.5 mph).
The prevalence of the south-southwest flow for Station No. 5 and west to
south-southwest winds at Station No. 7, with a significant occurrcnce of
northerly winds at both of these sites, is seen to result from the
combined influence of noucturnal valley drainage flows and channcling of
synoptic higher-level winds. _

Cumulative frequency plots of wind direction persistence arc presented
in Vigures 4-3, 4-4, and 4-5 for llarry Lake station, station No. 1, and
station No 4, respectively. TFrom these graphs it is apparent that calms
and the winds which follow the valleys arce the most persistont, but poer-
sistence of any of these flow conditions is rarcly more than 16 hours,

Variation in wind direction and speed distributions with atmos-
pheric stability closs is demonstrated by the wind rosces given in Fipures

A-6 und 4-7.  Annual wind roses stratificd by stability in Fipure 4-6 way bo

A-1
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compured with Pigure 4-7, which presents scasonil wind roscs Dy stobil-
ity, to examine the seasonal variations in the speed and prevalence of
local circulations at the llarry Lake Site. Table 4-1 prescents the
scasonal wind rosc data for the proposed plant site, without stability
stratification., The rclative frequency and intensities of o long-valley
and cross-valley wind flow patterns measured in the MEP/B. €. Hydro
ficld studies (Weisman, 1975, 1976) appear to be generally consistent
with the scasonal wind roscs derived for the B. C. llydro Mechanical
Station Network, llowever, it is only through their agreement with long-
term measurement results that such short-term ficld studics can be said

to represent climatological patterns of mountain/valley flows.
4.2 ‘Temperatures

llourly temperature measurcments have been recorded at cach of the
eight mechanical weather stations for a one-year period (Dec. 1974-

Nov. 1975). The diurnal patterns of the seasonal mcén temperatures for
each hour of the day at each station are given in Table 4-2. liourly
mean temperature data for Kamloops and Lytton arc also given in Table 4-2,
to allow comparisons to be made between the measurements taken in the
Hat Creek Vallcy and on its surrounding ridges, with thosc taken at
stations which are outside the valley. Tn winter the Harry Lake site
averages about 5°F warmer, over the entire day, than Kamloops and about
3°F warmer than Lytton. Hat Creek Valley stations (Nos. 1-5), on the
other hand, are 2° to 10° cooler during the middle of the day and 10°
(at Nos. 4 and 5) to 20° (at Nos. 1-3) colder in the night and the early
morning than Kamloops and Lytton. The winter diurnal temperaturc range
is minimal at Lytton (6°) and Kamloops (6°), and at Stations No. 7 and
No. 8 above Hat Creck Valley. In the valley this diurnal range is much
larger, 10° to 20°,

In summer, the nighttime temperatures at Kamloops and Lytten arc
about 10° warmer than at all of the liat Creeck Valley mechanical stations.
However, in the afternoon Kamloops and Lyttom are only about 5% tvo 10°
higher than the lower valley sites (Nos. 1-4), but about 15° warmer than
the uppermost lat Creek Valley site (No. 5) and the three elevated loca-
tions (Nos. 6-8). Seasonal analysis of these diurnal average ranges

indicates thrt an observation.station which is more exposcd to the
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dircction of predominant synoptic wind flow in o particular scason, has
a smaller mwean diurnal range for that season. The pattern noted for

cach of the B, C, Uydvo network stations is consistent with the synoptic
wind dircection variation with scason which was discussed in Section 3.1,
43 long as clevation, channcling, and sheltering effects of terrain are

accounted for,
4.3% llomidity

Scasonal means of rcelative humidity {for cach hour of the day arc
presented in Table 4-3 for Kamloops, Lytton, and the eight B. C. Hydro
mechanical stations, in the same format that was used for the mean
dry-bmlb temperatures (Sectiﬂn 4.2). As may be cxpected {ron the
diurnal variations in tomperaturc already discussed, the diurnal range
of relative humidity is extremely large at the lower Hat Creck Valley
stations (Nes. 1-4)}. This range is approximately 40% during the spring
and summer seasuns. It decreases to ~30% in the fall*and ~20% in the
winter. During all seasons the highest nocturnal mean relative humidity
at these lower-valley stations is about 78 & 4%, Kamloops is noticeably
(v&-12%) drier than the wvalley at night, but has approxiwately the same
rclative humidity in the daytime. The Harry Lske site has about the
same nocturnal relative humidity as Kamloops for all the seasons but
winter; in winter the humidity of this site rescmbles that at all the
valley stations ekccpt Station No. 5, which is dricr at night.

For all scasons, daytime mean rclative humidities at the Harry Lake
site are 5 to 10% higher than Kamloops or the Hat Creeck Valley stations
Nos. 1-5. The fact that the mechanical stations at the hiphest eleva-
tions experience the highest daytime relative humiditics is at ledst
partly ckplainod by their lower mean daytime tewperatures. The plamed
usce of cooling towers at the proposcd power gencrating station has made
it essential to have the detailed measuvements of Valley humidity
prafiles and frequencies that can be compiled from the huamidity obser-

vatlons acquired by the Mechanical Station Network.*

calibrations of the B, €. Hydro Mechanical Weather Stotion humidity
sensors,  Discussions with the instroment manufacturer indicate that
soe future revisions ol these values way be necessary,
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