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ABSTRACT

The followinyg report Jscusses mueteorolojical conditians to ne exuected

2t the WAA Santa Susana Field Laboxatory site, incleding the followin,:

All existing observed data at the rite.

General arca data {winds -surface and aleft-direction and ducation,
precipitation, fog, -tcrnpcraturcs, hursicity, and Jdiscuss relianility
of transpesing to site.

With regarite items | and X, discusszion of:

a, Fawvoralble conditions expented at the nite; pronabiiity of vceur-

rence; statistics.

b, Unfavorable conditions expected at the sile; pronalility of occur-

2

rence; statistics, and the porssible effects on the general puulic

if untaverahle conditicns exisat,

¢. Inversion conditions in the avrea and relntion to the proposed

site; probasilily of occuranase: statictizs,

%

Chavts, iivares, and pholoz tooaa Lstanziate texk

A conclusion Based on ol gerva ! date and anowiedize of the jenecen)

area coroeening meteorcloricar sulrabllity of shie for proposed

instaliation.
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L INTRODUCTION

The proposed Santa Susana reaclor site is abeut 30 miles northwest of
downtown Los Angeles, in the Simi hillsy which separate the San Fernando
valley from the Sirmi vailey te the north and west (see map, Fig. i Itis
14 miles north of Santa Meniza bay, bein; separated from the coast by the
Santa Monica mountains, which are rencrally above 2000 fret, with 2600 foot
peaks in this section, Thus, although the site is itseil at an clevation of
1350 feet, it is effectively shieldad [rorr direct oceanic influence by the Santa

Monica mountains, and it receives air from the ocean principally by way of the

San Fernando valley or the 5imi valiey,

The weather in the Los Angeles arew, in general, is deminated Ly the
semi-permanent subtropical anticyclone (high pressure arca) of tue Nurth
Pacific ocean. In summer this anticyclane occupies a posilion nortiwest of
Los Angeles and blocks the approach of any fronts or storms whnich mijht pro~
duce rain. The air circulating around the eastern end of it subsides, forming
an inversion {temperature inereasing with height) which prevents convective
showers from taking place either. Thus the summer seuason is characterized
by practically complete absence of rain. In winter, the high is cccasionally
displaced far enough scouth or west to allow fronts or low pressure areas to
pass, bringing precipitation which may we heavy at times. In summer, sliratus
clouds are frequent below the inversion during the night and early mormng.
During the winter, similar conditions occur much less frequently, Suriace fogs
may oveur accasionally throughout the year, bul are most fregquent near the

shore in winter, and {asther inlanid in the {all,

The termmperature is mild, being kept from risin; unduly in summear by
the morning stratus anld the sea breese, and irorm falling in winter by the low
latitade and the ocean influence, At higher elevations, of course, the temper-

ature is lower in winter, and away {rom the shore it i3 somewhat nizher in

sumrInerT,

Wirnds tend to blow frow ogran to land i the summer and during daylisue

£r]

hours, anid out to sea foarn tho continent (o winter,

These general charactevistics apply 101 reacter sire with ovdy slignt

modifications. So [+ - 13 details ars concerne i, and capecially with respece
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to specific wind conviitions, vari.fions agou T dte Tw il
p +

Thaere are thres Woeathor Burent staliony ot aich dtoeiied olseratiog: oo

4

made in the Los Apgelen arsa,  They are 120 Uiy Olice, in downsiows

Los Angeles, the International Alrperr, i orviles soathwest, and the Lodkneey

Alr Terminal, in Burban', Aeryae.t oo il bR Tho s sank
station, at an elevation of TuL feet i the San Favovands wadley, Iz {ne nonrest o
the proposed reacior site but has guite o dolevert Lepo oaphio axpeure. Te-

cause of the diiferances in elovetivn and oxpoudrs, 0 aneteorsie bnal Jdatd at

the Weather Bureau stations cuannor o appilsz te tae - ite without making aliow -

anceds for these differences.

The only observalicns which have been marle at the prezoind slie ave
(a} wind observations during a special 2-week swedy in the suminer of 1952,
and (b} diffusion observations made during 2 few days in Recember, 1932, In
addition, (c}temperature and wind observations were made on occasionnl days
from April, 1951 to June, 1952 when jer enzine tesis were carried oul at the
NAA motar test area adjacent to the propesed site. Even the last-nar ed set of
data, however, cannot be regarded as reprosentative of the site, Secauss the

motor test area is on the other side of a ridye from i

Thus we are {aced with the problem of deducinz the vliimate and weather
at the Santa Susana reactor site from a very small armount of data taken at the

1

site and a large amount of data taken by stations at cther slevations znd in othe

'

relationships to the ocsan and the topographic features, By use of metecrologl-

cal principles, however, a fairly reliable estimate can Se arrived at.

In the naxt section we shall summarizs the observations whica wore muads
at the site, whica are particularly significant with revpect to tue guestion of
Aispersal of exhaust nroducts, In Seation Il a suminary of the westner charac-

terictics to be expucted at the site will be prosented. A discuszien of ine cone

sequences of these data with resneat Lo reactor locetion will be jiven io Sectior I

The subsktantiation of the clircetic swrmary of Section [T will be iven in

Sectior ¥, The final section will e Zdevetad to & suwrrmary and conclssiens,



. OBSERVATIONS MADE AT THE SITE

A. Trajectory Study

To find the probdaple trajectaries of poilanants introduced into the atmos.
phere, a program of observations of constant -level catlons was carried om
during 2 weeks in July and Auvgust. 1932 Such a short series of observations
obviously cannot result in reliable averages or frequency discribuetions, but
rrust be regarded as a sample which ray or may act be representative vither
of ti:m norrmal condition or the degree of varviabilirty about thar nornzal. From
the :s,equem:e of general weather patterns during this pericd, however, it was
cancluded that the sample gives a fair cross section of the trajectories te be

gxpecied in summer at the site. : g

The results of this study was reperted in detail in NAA-SR-Memo-420,
dated August 20, 1952, and NAA-SR-Memo-414, rev., dated October }!, 1952,
The trajectories (in a few typical cases) are shown in Plates 1-4. The principal
conclusions were {1} the winds in all cases were light; (2] the directions of total
displacement wera variable, but there was a2 marked Tack of movement te the
south ar southeast; {3) the night and early morning winds were lighter than the
afternoon and early evening ones; {4} the initial movement showed a definite
diurnal pattern, with northwest and west-northwest winds between 10 A. M. and
midnight, and mostly southeast winds between midnight and 10 A, M. Plate 5
illustrates points {3) and (4) by bringing together on the same chart all the tra-
jectories at approximately 3 A, M, {continuous linez)and 3 P, M. {dashed line).
In spite of their diverse ultimate courses, all twe contiauous lines o in tas same
ditection the first 3 or 10 minutes, and all of the daszhee lines in more or less

the opposite direction,

The meteorological interpretation is gquite ctear. The point of release
was to the northwest of the main ridze, The winds observed af the release -
point are slope winis, northwest ugsiope in the afterncon and evening, and
southeast downzlope at nizht and in the forencon, The upslope winds carry the
balloon, even wita zero lift, up into toe upper currest, where it then moves
indepentently of, and frequently in the opposite :irecrion fo, the siope wind.
The upper current was predeminantly southeri, but was Irom the éast on some
days, and from the west on cthers, reflecting changes in the general weathey

situation.

ey
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B. Diffusion Stuiies

By generating

[
=
intervals the ¢nsuing pattern, the nature and Zegree of diffusion was stalied on

. 3 days in December 1952, The resuits are shown in six series of photographs.

The tal:le below gzives the date and :ime of eaca series,

Serivs Mg Datr Time
. l T, Dec, 1L B30 AL AL (pre-sunrise)
B il Dez., 11 U3 AL M,
- . LI Dee, 11 £:30 A, M.
V. Dec, 10 10:CG0 4, M.
- V. Dec, Y 2:00 P. M.,
Vi, Dee, 1O 2:00 P, M.

The general weather situation during the period was characterized by a
large hiéh pressure system over the Great Basin, resulting in dry easterly
winds over Southern California, Qnly occasional nigh thin cirrus clouds were
presenkt, Wind speeda at the test site averaged 15 mikes per hour during toe

day, and 5 to 10 miles per hour during the night.

In series I it is seen that the flow was quite steady, with little vertical
l turbulence {no "loops' or ather indications of larje vertical eddies). The dif-
fusion, shown in the second and third pictures, wzs rrainly in the horizontal,
with the smoke tending to fill the zullics, ravines and depressions. The smoke

persisied in the low spots for about 10 ninates,

Series I and Series W are close-ups of the same siluation, showing
minor eddy activity, bdut generally the tendency in {or the sroke to diffuse

slowly and settle,

Series IV shows that by 10 A, M, che inzolaiion was sufficient to cauve.
strong vertical currents. The sniolc wus zarvied practically sveaight ap andd

rapidly diffused to iavisible concentcations.

The afternoen sequences in Series W and Y1 iikewise show the rapig ver-

N tical sscent and Jiffusion of the g ove

The sequence shows the Behavior which may te assumed to ce typical in
wintertime, when there iz no general inversien imnmediately above the elevation

of the site. Durins the night and early mornin;, when radindonal cooling
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produces a ground inversion, diffusien is predorninantly tateral, with no
upward diffusion and general downward draina te {at2 acllows and ravines,
=¥
After sunrise the heating quickly wipes out the yround inversion, and vertical
5 t & g
convective currents carry the smoxe upward rapidly and disperse it through

a deep layer,

m, ESsTIMATED METEQROLOGCICAL COMDITIONS
AT THE PROPOSED SANTA SUSANA REACTOR SITE

" The followinz summary of the probatle meteorological conditions at the
gite is Sased on the availabie data at the site and the 4ata at other places. par-
ticularly the Weather Bureau stdtions. In Section V, the basis for these asti-
mates will be discussed. Here they are sef down in sumirary form Lo oe readily

usable,

A. Temperaturse

Py adjusting the values observed at Burbank for the eifect of elevation

and difference in wind reaching the site, the following values were arrived au

; . Ié.nuary July Annuat
Mean Daily Maximum Temp, 0% F 90° ¥ 759 F
Mean Daily Minimum Temp, 36 60 50
Average 48 ' 75 62

Number of days per vear ahove 90° . . . . . ... ., . . 30

Number of days per year below 32° . 0 . .. 0. .. .. 10O

Highest temp, which may ocour every Yoar . .« v v - 1 s 95° F

Highest tersp, whaich rray occur once in 0 yre. , . . . L L04° F
=0

Lowest terse, which ray oCzur every 76047 . .« » 22 F
Loweslt terrp, which nav ocoudr ones in 30 ves, . ., . o 127 F

Both the daily range and the anrnial rasse of temmperature shaould oe

slizhtly greater than at Burbank, and thus rmulh yreater than at the Los An elos
International dirport. Neverstheless, the tenperatures ase swoderiie tarsu a-
out the year, with the slizhriy hirher maximurr temperatares in surrmar Tomw -
pensated so far as corrfort is coacerned by vtwasideracie tower tamidity than

at Burbank.



B, Precipitation

Being in the lee of the Sant: Moenica v ountains, the cite probably has 2

precipitation rezlme very ncoer

ot ot Turian®, in spite of the greater cleva-

tion. Pecause of the groater aelight, and correspeondinily lower temperatures,
during the periods of uustabile air which bring the heavier pracipitotion in this
area. anaw arrountd should be srester. The following estimates are considerad

highly probable:

Precipin Mean Heaviest (78 yr pror.
" Annual 14. 0 inches 40 inches
Summer half yr (May - Oct. ) I. € inch T inches
Winter half yr {Nov. - Apr.} 13, ¢ inches 38 inches
Rainiest month {Feb; } 3. 5 inches 15 inches
Rainiest 24 nrs 8. 3 inches
Annual snow 1 inch ' 7 inches
. Max, 24 hr snow 6 inches
Number of days with 0, 1 in.
0T more _ ' - 40

The precipitation is extremely variable, with many years having less

than half the. mean amount. Similarly, many years have no snowiall at all,

the occasional year with a rroderately heavy fall accounting for the measur -

" able average.

C. Winds

The winids in the Los Angeles area are light, with the annual average at
the Weather Bureau stutions onlv 5 or & miles per four it angmmoermeter level,
With such a small rmean flow, the directions: are controlied almost entirely oy
local topographic features, Ir the case oy the site, the surface wind during
the cooler hours of the day will he snutheasteariy, corresponding to tae down.
ward slope of the tervain toward Sirsi valley. The afternoon winds xzhould tend
te reflact the main ecean-continent =ffect, resulting in westerly winds in
surnrrer and noriherly wiaas in winter. The few ooservations available at the
site tend to corrvohorate the foliowing estirrates which are based principally

on the abeve reasoning.

E
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Surface Wind Summer Winter
Prevailing afterason iirection - WNW N{2;
Prevailing eariy morning

direction - . SE E
Average daytirme speed 2 mph & mph
Average nighrtime .speai 2 roh 4 T oh
Max. wind { min average)} 30 mph at least once per y¥

253 mph once in 50 yrs

The winds at upper levels are less affected by the terrain. Thus the

following data, for Burbany, are probably correct without chanye for the site.

{See Figs. 4 and 5 for greater detail regarding the upper winds at Burbank. )

Upper Winds

Sursmmer Winter

1000 M| 2600 M| 5000 M (1000 M l 3400 M| 5080 M

Prevailing direction | SSE SW sw | E N NNW

Average speed in pre-

vailing direction (mph) 12 14 23 10 25 30

D. Upper Air Temperatures

Fig. 2 shows the average. upper air tempcratures at Santa Maria for the
monthe of January and July, 1950, A line has been drawn at the elevation af
the proposed site, and the portions of the curves above that elevation should
approxirnate closely the average conditiens atove the site 1n those months,
except that the January mean curve would show a siight surface inversion at

the site, as it dogs at Santu Maria.

The subsidence inversion shown in the July curve is present almost
every day during the summer montis {June throu. h Septembier}and fraguently
in other months of the vear., In addition, a ground inversion is preduced by
radiarional cooling during clear nights in fail, winter and spring. As will de
discussed in the next section, the presence of the subsidence inversion is
actually vevy favorable frorm the standipoint of protection of populated areas
from waste emissions, but the radiational 7round inversions are aet. As long

as the base of the subsidence inversion is selow the nelzht of the site, effiuents



ernitted at the site will tend to rerrain steoatified near or avove the level af whaich
they are injected, with practically no tendency tor vertical turulence to carry
thern downward to the lower ground. Table [ sives igversion statistics for

the summer rmonths for 4 yéars at Long Beach with the same data for 19%9 at

Santa Maria for comparison. Except fer the morning soumiings in June, the

>

inversion hase averages consistently helow the gievation of the site. When it
is hipher than the site, the layer through whica the offluents would be stirred

to reach the ground at lower levels iz cnouygh to produce consiaerable ditution,

The nocturnal inversions produced on ciear withts, varticulariy i wintor,
an tﬂe other hand, are associated with a tendency for the cooled aiz to drain
downward from the slopes on which the site is located. Reasons to expect that
even in these cases the lowlands may be protected from effluents emitted from

the site will be presented.subsequently;

During the day, even when the subsidence inversion over lower terrain
is lower than the site, the diurnal heating tends to establish a stirred layer
with adiabatic lapse rate immediately above the hills. This stirred layer is

responsible for the upward convection and dispersal of the smoke in the late

- morning and afte rnooncdses inthe diffusion study lescribed inthe preceding section,

E. Clondiness

The cloud puttern in summer will be considcerably different at the propoese?
site than at the lower stations, due to the fact that tne inversion base, which is '
usually coincident with the top of the stratus cloud, is at e lower elevation. Thus
the site experiences clear nights, as well as davs, through most of the summer.
In other seasons, particularly in spriny, the stratus tends to reach jreater -
heights when it occurs, and rhus will be present over the site 35 well is over
lower terrain. Spring and fal! should likewise be the neviods of greatest fre-

quency of fog, with cold air drainaze reducing itz likciihood in winter. On the

3
other hand, higher clouds, associated with fronts and storrs, will be rrost.

{requent in wintar,

The following zives a rough estimate of the average nurrber of days per
month which are clear, partly clouidy and cloudy during the daily hours at the

Santa Susana proposed reactor site.




Nurher of Days per Monin

Clear Partly Cloudy Cloudyv
January 15 8 8
March ) 14 3
May . 13 1i 7
July ’ 25 % i
September 22 7 1
November 19 7 4

IV. DISPERSAL OF ATMOSPHERIC POLLYUTANTS
AT PROPOSED SANTA SUSANA REACTOR EITE

‘Since a main concern in location of the reactor is the question of safety
to sufro‘undirig populakted areas both in normal operations and is case of a dis~
*aster, the question of dispersal of atmoespheric contaminants in the pararmount
mateorological consideration. Some discussion of this question has already

been presented in Section II and III. The present sect;on will be devoted to a

careful anal‘,r'sis of it.

The two factors which enter arelll ) direction and strenzth of wind, which
Idetermine the horizontal transport, and {2) ternperature structure in the verti-
cal, which is the primary control of the upward and déwnward dispersal., ¥ The
question of downward dispersal enters because of the elevation of the site above

nearly all populated areas,

Strong winds and rapid decrease of temperature with heizht are the most
favorable conditions for rapid dispersal of contaminants by transport and tay -
bulent diffusion. The low wind speeds ani great frcauency of inversions :n the
Los Angeles area might seem, at first sl ht, to make it 2 highly undesirable

loecation. The fact is that the subsidence invers.ons are very faveravle as a

* The discussion applies only to particler small encugh to he affectively car-
ried by the air, and not to particles naving o considerable {all velocity rel-
ative to the air. In the latter case the iownward dispersal iz, of course,
greatly lnfluenced by the particle size.
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pratection against downward iilfusizn, ¥ and the topozriphic contral of the winas

due to their lightaess leads to moverment yene aily av

in the casc of the #ite, N

The unusual casecs of storpy winus and rainy w
sion, for in these cases it is obvicus thar Lthe aispers
in stormy weathor are usuxlly soulheast To souwesl
poliutants rapidly away from the populited arear. W
the wind often goes around to west anld northwest, an
port is toward tho San Fernando vallev and Los Ange

unstable and turiuieal, :ud rapid dilution should be |

The normal weather, on the other hznd, with ¥
of ternperature, needs to be examined in detail, iy
mally favor maintenance of high concentrations of pe
sider separately daytime and night conditiens, znd s

tions,

In suminer the subsidence inversion is present both day and night over the
coastal plain and valleys, at elevations near or Lower than that of the site. The
heating of the hills raises the inversion over them during the day, while at
night the ground inversion produced by radiational cooling merges witi the
subsidence inversion. The daytime upslope winds would carry tne heated air
upward fram the site, and at sorre higher level it would Se traasported, usualiv
toward the nortn, but in any case into the madidle or apper part of the inverszion
layer, If the air contained contarrinavts, these would be pravented 5y {ie in-
varsion [rom diffusing up or down, out goull onl. <pread laterally, Thas the

subsidence inversion acts in the savtivne to preteast the valleys and consztat

plain from pollurants injec:ed above fhe taversion oeds, even i the wins cur-
ries them in that lirection., As s buen stiti:, roost of the timm e tng Trans -

port would e from the south towarsd the descrt.

At night, un t“e ether hand, ihe yround invuescisn would tend 1o confine
c

contarmninants to the alr near the suria

=

LR H

Fu

downslope northwestward tow.ard the reiatively sparsely poprlated Sini vai

* But net downward {all-out of larzer particle.



'If the air on the stope were cooled sufficiently more than that in the valley, it
would drain right down iato the valley and might veach the populated areas there.
However, since air is heated by compression as it descends, the slope air
would have to cool considerably more than the surface air over the valley in
order to be cold enough to displace it. The more likely thing is that the sur-
face air in the valley is the colder potentially, and acts as a shield over which
the air moving downslope must slide, This iz indicated by the early morning
observations in the diffusion study, in which it was observed that while the
smoke tended to collect in the gulleys and ravines, it did naot follow the ravines

down into the valley, but tended to level oif.

I winter the tendency for nighttime flow toward the Simi valley is aug-
mented by the longer periods of dackness and the tendency for general north-
easterly winds from continent to ocear. The above reasoning fegarding‘ the
shielding layer of cold air at the bottom of the valley would apply more strongly,
2nd it should be expected that contaminants would be kept at higher levels until
after diurnal heating wiped out the inversion. At that time the contaminants
would be diffused through a thick layer of air, altbough it might not be thick
‘enough to-prﬁ'oduce the dilution of 10'8 which has been cited as the necessary'

. dilution for safety in case of a disaster,

In the daytime in wintet the subsidence inversion is absent much of the
time and not very strc-ang mast of the remaining time. Thus it might be ex-
pected that it will not be present at all oaver the hills most days. In this situ-
ation, CO!jltﬂ.H‘liIlaﬂtS would he dispersed verti;:ally, as in the daytime cases in

the diffusion study,

Reviewing the possibilities, it {s seen that the only likely dangerous sit.
vation is the nighttime drainage into the Simi valley, which is sparsely popu-
lated, and in this case as well as the others the probability is that the contam-
inated alr will be prevented from reaching the surface until it has undergone

consider é.ble dilution.

There ks also a passibility of nighttime drainage through Bell canyon
toward the San Fernando valley. The length of this route is sach that the pol-
lutants leaving the site could not reach the wvalley before daytime heating re-

verses the [low and mixes the pollution by convection,
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Y, SUBSTANTIATION QF CLIMATOLQGICAL STATISTICS
FOR THE SITE

A. Data Available

The U, 5. Weather Bureau takes complete seriface observations at three
locations in the Los Angeles area, rthe City Office in dewntown Los Angeles,
the International Airport, 1l miles southwest, and the Lockheed Air Terminal
in Burbank, 12 miles northwest, The Burbark station at an zlevation of 700 feet
in the San Farnande vallay, (s the nearest ta the proposed reactor site. In ad-
dition, partial observations are made at a number of cooperative stations, in-
cluding, in summer, fire lookouts having exposures similar to the reactor site,
The data from the cooperative stations are less complete and, being made
mostly by untrained personnel, less reliable than the Weather Bureau obsar-
vations., Besidea, they bave not been sumumarized inte readily available and
useful form, Precipitation data ares also available irom a number of stations
cooperating with the Los Angeles Flood Control District, These data have been

summarizned and are available in the form of maps..

Winds aloft ohservations have been made at Burbank and at the Interna-
tional Airport. Upper air temperatures and humidities {radiosonde ohserva-
tions ) were obtained in this area only far short scattered periods previcus to

1950, Since then, observations have been made regularly at Long Beach.

B. Surface Data

Tables IT, III and IV give the weather summaries for tie period of record

at Los Aﬁgeles City Office, International Ajrport and Burbank, respectively.

l. Temperature - The readings at the International Airport and at

Burbank give an idea of the moderating inflaence of proximity to the ocean.

The Internationai Atrport is, on the avecave, £,5 dezrees cooler t‘nan-
Burbank in summer and 0.6 degree warmer in winter, The averags maxirrum
terﬁperature in the summer rmonths is more than 10 degrees cocler at the
International Airpore, and the minimum terr perature is about 3 degrees warmer

in winter. At the Intornational Alrport the remperature goes acove 90% only
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three tirmes a vear, on the average, and pelow freening only once a year,
Y ? < L [

Burbank has an average of 47 days above 90° and & days below 32° F,

The City Office readings are affected by the presence of large buildinygs.
They are intermediate between those of Burbank and the International Airport,

correspending to intermediate distance from the oczan.

The effact of elevation on temperature in this region, as szenin Fig. 2,
is more complicated in this ragion than in most areas, due to the suhsidence
inversion in summer, In winter the temperature at 1850 feet would be 4°F
colder than at 700 feet, In summer, however, the inversion over the lowland
has its base on the average somewhat lower than the site, and thus the site
should be expected to have an average temperature which is higher than the
stations at lower elevations, Allowing for the fact that radiational cooling
should be greater due to the low hwmnidities above the inversion base, the aver-
' - age mini_rnum. temperature was estimated to be the same as at Burbank., The
-.éverage maxiﬁum temperature was estimated to be 4°or higher, a.d this may

be a slight un:derestimate.

2. Precipitation - The average annual precipitalion at the three Weather

‘Bureau stations is less than 16 inches, with most of it from November to April.
1' The increase as one approaches the rnountains is shown in the difference between
the International Airport and the other two stations. On the average it rains a

measurable amount {0. 01 inch or more) about 40 days a year.

It has snowed during the period of record at all three stations, but only
Burbank has a measurakle annual average armount (0.6 inch), although down-
" town Los Angeles has had a 2 inch snowfall, The International Alrport has

never had a measurable amount of snow duriny the period of record.

On the average, February is the rainiest month, with over 3 inches at
all three stations, and July is the driest, being practically rainless. The rain
is extremely vartable, with as much falling in a sinzle storm in somre years as
falls in the entire year in others. The greatest monthly total on record at the

City QOffice is 15,80 inches, which exceeds the annual avevage. The other

»

stations, with shorter pericds of record, have not had as great amounts as
- that in any | month. At Burbank 7.76 inches nas fallen in a single 24 hour

peried.
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Fig. 3 shows the Los Angeles Flood Control Diastrict map of the average
annual precipitation over Los Angeles Count. The influence of the mountaing
in increasing the amounts due to forced ascent is evident. For instance, the
Santa Monica mountains, to the south of the proposed reactor site, have amounts
up to 25 inches near the crest, while the coastal plain has an ounts down Lo less
than 12 inches near the shore. In addition, o the higher elevations, more of
the precipitation may occur a3 snow, although helow 3000 feet snow is quite
rare. The greatest 24 hour prccipi}:ation likely to oceur (with probatility of
once in 50 years}is showa in Fig. 4. Here, too, the effect of topography is
congpicuous, with 14 inch amounts at the crest of the Santa Monica m;?m!:ains,

compared with 6 inches or less at the shore, and less than 8 inches in their lee.

Application of the above data to estimate the: precipitation at the reactor
-site involved offsetting the effect of elevation by the influence of the lee eflect
of the:Santa Monica mountains. Fig. 2 suggests that the two just about balance
each other at the reactor site. Amounts there should be slightly greater than
at Burbank. The heaviest 24 hour amount to be expected in £0 years is proa-
ably sofnewhat bigher than that suggested in Fig. 4, since'here too the elevation
should offset the lee effect.

The average annual snowfall and heaviest probable snow have been esti-
mated by ceonsidering the probable eccurrence of subfreezing temperatures at

that elevation during storms.

3. Winds - The surface winds in the Los Angeles vicinity have a diarnal
and a seasonal variation due to the influence of the ocean, [n addition they are
greatly influenced by topezraphy. Thus the seasonal variatien at the City '
Office shows in the wind prevailing from the northeast in winter, and the west
in summer {Table [1}, while the channeling of the winds by the San Fernando
valley gives, for the corresponding effect at Burbank, nerthwest in winter and
south or scutheast in surnimer. Table 1V skows the duirnal as well as the
seasonal variation at the International Airport and Jurbank. In the summer at
the Intermational airport the wind is west-southwest all day and well into the
night, shifting to east-soutiheast only for a short period before daybreak. In
winter the easterly wizds last through the morning, and westerly winds occcur
only brieflyin the afterncon, Acorrespondin, variationoccurs at Zurbank, but
with the sea breeze coningupthe valley from the south and southeast, and the land

breeze having mostly a northwest component.
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For some indication of the surface winds ar higher elevations, data for
the fire lookout stations neares: the zite for a ftew selected days are shown in
Tables VI through IX., The year 1942 was used because that was the latest
during which winter as well as summer observations were rmade at these sta-
tiong. Oat mountain, in the Santi Sesana mountains, is nearest the site, but
i3 quite a bit higher. It shows the seasonal variation, with northerly winds in
winter and southerly in summer, The others also suggest this pattern, but

with lighter sveeds, and more variability of direction.

The wind speeds in summer, and in winter in the absence of storms, are
lightk. l.os Angel'es City Office has an annual average of only 6 miles per hour,
and Burbank and the International Airport have even lower values, While storm
v&inds are not frequent, they occasionally may attain sufficient strength to de
minor damage to trees, billboards, power lines, etc. Thus the fastest mile
wind recorded at the City Ctfice was 49 miles per hour, and at the International

Airport, ‘62 miles per hour.

-The winds at the site should also be expected to be light, the increase in
g_lev‘aticm'not being sufficient to make rﬁaterial difference in winter, while in
summex the winds at moderate eleva‘ticﬁs may actually be higher than those
near sea level, where the ses breeze is influential. Because of the locakion on
a clope just below a divide, the wind is mpre likely to be variable than those
at Ilf.he International Airport or Burbank, However, much of the time it should
be upslope (NW) during the day and downslope (SE) at night., The effect of the
absence of low pressure over the continent in winter is likely te be to make the

wind more northerly during the day and less southerly during the night.

Table X presents data ebtained at the motor test area. Because it is
over the divide from the reactor site, it is not represencative of the site, nut
nevertheless it gives some idea of the lightness and variability of the wind, as

well as the predominance of west and northwest winds in the afternoon.

4. Fog and Visibility - The occurrence of fog at the ground and other

limitations to visibhility is so strongly a fanction of elevation and location in
this vicinity that there is little point of discussing the data shown in Takles II,
I and IV, The foggiest station is the International Airport, due to its prox-

Imity ta the ocean. However Burbank has more days with neavy fog than ihe
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City Office, in spite of being farther from the ocearn. This is due in part to
the effect of the larze buldings, but also due to the better radiative cooling

conditions which are also reflected in the lower mean mininum temperaturc,

The proposed reactor site, being near the ridge of the Simi hills, will
not be subject to local radiative fog at all, and in generial will enjoy excellent
visibility both summer and winter, Only When the inversion tase is higher
than site will there be a chance of foz or stratus cloud. Because of the celd
air drainage, there will never be radiational fog in winter. Cloudiness will
gccur principally during the rainvy season and in the spring, when inversions

are high or absent.

C. Winds Aleft Data

Af levels some distance above the ground the influence of the ground on
the wind becomes unimportant, so that the wind at elevations of 5000 feet and
higher are controlled almost entirely by the large-scale pressure systerns and
do not vary rapidly over a short distance, Thus the winds at Burbank, shown
graphically in Figs. 5 and é, may be applied, from 2000 meters up, to the
reactor site with no correction, Balow 2000 meters the effect of topography
must be considered. The most freguent and strongest winds at 2006 meter.s
are in the sector from the north-northwest to east; there is a backing with
height until, at 5000 meters, the prependerance is in the sector from north to
wegt, In summez the wind at all levels from 2000 meters is most frequently
between west and south, with speeds and frequency from the southwest increas-

ing with height,

Y1, SUMMARY AND CONCLUSION

The proposed reactor site is characterized by clear dry weather with
moederate to warr termperatures. From the standpoint of consiriciion and
operation it weuld sesm an optimum location, with rrinimur delay of building
due to weather, minimum requirements for heating ol offices, ete. The lizht
winds, practical absence of thunderstorms, sad infrequency of heavy rains ov
any snows, minimize the danger of damage or requirements for upkeep due to

weather,
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With respect to safetv, the trasport of neavier particles before sertling
P h P P g

will ordinarily Be smail, due to tae li ht winds, On the other hamnd the presence
r . P

of tight winds and inversions serve to concentrate any conktanuinants capahle of
remaining suspended for long peviods, bul in these circwmstances, as discussed
in Section IV, the contaminanis are iikely to be confined to layers above the

ground by the inversion. Only in case of driinage toward the sparsely inhab-

ited Simi valley is it reasonable to expect that pollured air might reach the

surface at all, and even in this case the expectation is that dilution would be

considerable.

-
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TABLE V

A - WIND DIRECTION AND SPEED
LOS ANGELES INTERNATIONZAL AIRPORT

Mo/Hr 04 10 14 22
June 1951 ESE 3 WSW 3 WsW 1l WSW 3
July ESE 2 WSW 6 WSW 10 SW 3
Aug. w3 WSW b WSW 10 w3
' Sept. E3 WSW 5 w 9 w2
Oct.” ENE 2 WSW 4 WSW 8 ~ ESE 3
Nov.. ENE 2 E3 w 5 N2
‘Dae. NE 6 ESE 6 w 6 E 6
Jan, 1952 NE 6 , ESE6 . - W 9 ENE 5
‘Feb.. E4 . ESE 7 W 1L ENE 6
C o Mar. ENE5 - SE 9 WSW 14 ESE 7
Apn E 4 ) WEW 7 CWSW 1o . ESE 5
May ESE 2 WSW 8 WSW 11 w 3

B - WIND DI'RE CTION AND SPEED, BURBANK

Mo/Hr 04 ' 10 16 22
L June £951 T BSE 3 SE 7 811 SE &
July NNW 2~ s 6 S 10 ' SE 6
Aug. 52 &9 S 10 ' SE 5
Sept. WNW 2 SE 5 s 9 ESE 4
Get: WSW 2 55 s 8 SE 4
B Nov. NNW 2 SE 5 s & ESE 2
Dec. NNW 6 55 s 7 NNW 5
Jan., 1952 - MNNW 3 SE 3 s 6 NW 4
Feb. NW 2 S 4 S 8 NNW 3
Mar. ENE 4 SSE 8 s 11 SE 4
Apr, NW 2 St 5 9 ESE 4
May SE 2 SE 5 s 9 ESE 4
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Page 42

TABLE X
REFERENCE:
XAZI TEST STAND DATA
SANTA SUSANA FACILITY ALTITUDE 1910 FEET

July 24, 1952

Carpentier
Temperature of:
Run Date Dry Bulb Wet Bulb] Amrh. Press Time Wind Wind
No.}- ' : Hg. Abs, Hr/Mint Vel, mph| Direct.
1 4/27/51 b4 = 2 16;21 0-3 300°
o . 4/28/51 55 . s = L1127 0-3 200°
te .2 | 5/1/51 61 52 27.7 16:09 0.3 315°
1 LS B | _ 16:53 | '0-3 270°
. 16:57 Q-3 319°
il 3 o 17:02 | 0-3 300°
Vosserst | 71 | 54 | 286 | 16:15 0-3 285
B R 1 ©16:30 | T0-3 315
YBel B23/51 | w1 i - 54 28.2 15:23 g 240
Tomiin ' : 15:36 | . 9 230
falnialine L _ . _ 15:46 9 300
oBBlLwja/st | 65 | 7ss 28.1 '
‘1o | &fe/s1 | 61 - - sms 28.2 _
11 | /20751 59 54 28.15 9:12 0-3 120
o : 9:1% 0.3 160
9:19 0-3 28
9422 0-3 45
‘12 | 6/20/51 66 - 57 28.2 S - -
14 | 6/25/51 .
LP. M| 70 60 28.2 15:10 0-3 250
430 B.M 72 b1 15:45 0-3 285
16:25 | 10 340
15 6/27/51 78 63 28.1 14:49 6 330
15:10 0.3 315
% 15:36 | 10,5 315
- 15:41 9,0 330
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TABLE X {Continued}

Page 29

Run

Temperature of:

Date Dry Bulb | Wet Bulbf Amb. Press Time Wind Wind
Na. Hg. Abs. Hr/Min {Vel. mphl| Direct.
16 | 6/29/5 9:42 0-3 62
190:32 0.3 60
11:42 0-3 95
12:00 6-3 75°
18 | 8/1/51 g3 61 28.11
T 8/e/51 86 68 28.10 ,
8/3/51 79 65 28.10 15:36
15:48
16:05
16:07
e 16:08
19 | 8/8/51 86 74 28.2 - -
‘21 | 8/18/51 90 b6 28.25 14:16 | 0.3 55 .
SR | 14:41 | O- 65
S 14:51 0-3 607
2z | 8/23/51 28. 07 ;01 | 0-3 | 290 7
| (alM.) 67 60 10:17 -3 . 100
: 10:27 0-3 65
13:59 -3 310
{P. M. ) 79 62 14:18" -3 305 -
' 15:16 0-3 350
23 | 8/24/51 72 60 28. 04 9:51 0-3 355
76 60.5 11:18 0-3 55
24 | 8/31/51) 82 - 28,10 - . -
25 1 9/7/51 88 65 28.20 13:06 0-3 59
13:58 0-3 5
14:27 6.5 50
26 | 9/12/51 84 74 28. 1 14:07 | 10,4 309
14:15 | t1,0 335
14:24 310
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TABLE X{Continued}

Page 30

Temperature of:

Run Date Dry Bulb|] Wet Bulb] Amb. Press Time Wind Wind
Ne. - Hg. Abs. Hr/Min {Vel. mph| Direct.
27 | 9/14/51 95 64 28.1) 11:38 8.8 315
' ' 12:00 0-3 335
96 67 16:40 5.8 330
28 | 9/18/51 92 66 28.10 11:42 0-3 80
| 12:01 | 0.3 320
13:56 6.9 | 350
N 15:39 0-3° 315
28.15 -0 | 1420 {0 0-3 | 285
Lo L iade0 |64 | 3007
toozBtg | a3s2 | -3 | 50
T TS TV Y . 597
" 28.20 150 b 0.3 - 52
LU drdea U -3 ] 22000
28, L5 i -_::“'_--ig{-.i-;' 0.3 | .270% °
28 16 13?53 _ 0_3 R ENT A
R I B T L
Cvzg.40 T lzsde [ 1a U s
S s [ | aos
B AR | s 0.3 109
6| 11/15/51 28,20 15:51 0-3 85
: 16:15 | 15.5 15
o 16:41 0-3 43
37 | 12/4/51 54 53 28. 35 13;44 0-3 0
- _ 14:47 0-3 0
38 .1 12/10/51] 55 38 28.45 12:00 | 20 170
' _ -12:10 | 13,9 15
40 .| 1/5/52 36 - 28,30 9:24 0.3 305
' _ 10:15 0:3 5
41 1/8/52 43 - 28, 4 11:38 0.3 120
14;01 0-3 300
15:16 0:3 330



Page 31
TABLE X {Continued)
Temperature of:
Run| Date | Dry Bulb| Wet Bulb|Amb. Press | Time | Wind Wind
No. . Hg. Abs. Hr/Min [ Vel. mph | Direct.
42 1/10/52 56 - 28,13 13:45 0-3 305
14:00 0-3 320
16:15 | 0-3 326
44 | 2/1/52 70 - 28.45 16:38 0.3 300
a6 | 3/12/82 45 - - 28.20 . 0-3 225
L ’ : ' - 0-3 300
_ - 10 270
28.3 - 0-3 40
] 0.3 o5
. 0.3 .| 145
- 28,3 - 9-3 . { 325
_ )9 320 .
28,12 1352 | 0.3 .| 215 o
o 1403 |12 328
28,15 13:47 ) 0.3 ] 310
28,20 138 | 03 - 6o

Range 0-200 inch Hg

) {a) Ambient pressure taken on a Kolsman manifeld pressure gage.

(b} Engine test runs were conducted under the calmest wind conditions

possible, .



