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A series of four rnocturnal oil fog releases were made in the RULISON

-

Basin (upper Battlement Creek, ) Colorado, to gain some insight into the
characteristics of drainage flow in an area of exaggerated terrain features

S ‘ : : _
{the s ozpei in the vicinity of Ground Zero is approximately 1000 feet per mile. )
Althouigh*""dnly\a few case studies were possible, drainage flow patterns, when

they exiét, }-\e‘ hore or less independent of prevailing synoptic situations as
’ L :

decoupliﬁg from tﬁ;‘g‘fadientﬂow takes place. The Afog releases were,
howeverl supplem Ated by observations of surface winds and temperatures

at several locations _alpréé the axis of the valley. Upper air observations of
e} . :

temperature and winds were ;/J/Q\ available as-fog releases were in proximity
to the time of the normally s¢ hed‘;}led radiosonde release made in the valley.

A supplementary vertical temperat{lre sounding was available for three of
¢ &\ ,)

the releases.‘ Instrument and soundifig lgcat\lxons are depicted in Figure l.

. :

3 'ht hand corner of this figure on

N

" Wmd tower 4 (T- 4} is located in the lowe\}
Battlement Mesa which extends above 10, 000 tbst MSL. Following down

Battlement Creck toward the opposite corner have ground zero {GZ) and
J—

wind tower 3 (T-3) near 8300 feet MSL tower 2 ﬁ[‘ 2) 7000 feet, command

post (CP) 6840 ft, Clem's Farm, a hygrothermograph{location and tower 1
ions are CR-1l in

(T-1) both between 6400 and 6000 feet. Two other loc

the Colorado River Basin, hygrothermograph location, crld' -GR~2, a radio-

|

"sonde location near the community of Grand Velley,'

The terrain above 7000 feet MSL is heavily wooded w1thli£p9 fir, and

cottonwood trees extending upward to 30-40 feet, Areas devoid of trees are

usually covered with & dense shrubbery extending up to 7 feet in height, The

e



Morrisania Mesa area below 6400 feet MSL is generally pasture-type land

-

with isolated trees, shrubs and buildings,

The fog was produced by a Clayton Pulse-Jet generator which vaporizes
the liq&id} Tnd ejects it into the atmosphere where the discharged vapor recon-

i

(A : .
denses to’form a fog or mist of minute droplets. The fog is much in appearance

to natural r Eﬁ\‘i\agsion -type fogs. White in color, the fog has a high threshold of
4

visibility under ilt .ggiﬂation of moonlight or twilight conditions.

Figures and‘tiblés for each fog release will follow the text for that day. .

|
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Fog Release #1, June 14, 1970
Release Location: Ground Zero

Release Time: 0450 MDT Terminated: 0530

“The sYnothc s1tuatlon

On the 14th tNiOOZ (0500 MDT) a closed low pressure cell at 500 millibars

£

was centerec over.t}orjgiiern Idaho with a deep trough extending as far south
"y ' .

as Baja, California((.___w}ijth a high pres sure cell centered over eastern Texas
relatively strong SSW {1l W was established over eastern Golorado with speeds
upwards to 50 knots reported at Grand Junction. The surface pattern depicted ;»

a-complex low and associated/é¥a1 system through eastern Colorado and
FARN ‘
Wyoming with the front extending or{ ea\_itward Skies over eastern Colorado

S

were partly cloudy with thick Curnuhg.s ?:louds The 700 millibar chart reflected

much the same pattern as that existing at 50b mbs. (See figures 2-3-4)

Local Conditions: The 0500 MDT vertical tem[L erature and wind sounding

taken from the command post location (CP} (Fig.

V.,Z).wg]éﬂected the strong-SSW'ly
flow with a direction of 200 degrees and 61 knots 'f;;pf:c;rted at 20, 000 ft, There

was very little shear in direc'tior; and wind speedshfdllinrhed an almost perfect _

1ogarithmic frc)file from the .surface up to 20, 000 ft (seuL Table 1 and Fig. -5).

]
The RULISON temperature sounding indicated a Very wea i“(ﬁflmost isothermal)

surface inversion at a height of 7570 feet MSL or some 730 fe —dbove surface
I ;jOOO ft,

level at the CP a second frontal—type inversion was present nealr.
Hygrothermographs placed along the. slc:-pe at GZ T-2, Clem's Farm (CL) and

in the Colorado River Basin (CR-1) indicated the probable existence of an

’
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- by flow from feeder gullies on the east, " The duration of

inversion between the river basin and tower 2. It is not known whether this
inversion followed the terrain or assumed a more or less horizontal configura-
tion. Local tower winds {the vector average for the period of the fog release )

Foi | : ' |
reflec %d @:l’}e gradient wind direction of SSW'ly (ex cept towers). See Figure 6
L :

values for 'the\toTer. winds are given in Table Ii;

L

N

The Fog Releas\ej _
SN ‘
The duration of th;\s(release was restricted to approximately thirty minutes
as we were not certain aﬁ to the extent which the fog would cause a pollutlon
problem. Dur1ng the periodiof release winds at the generator were easterly
reflecting the flow from a sid /é\g ly and rather gusty varying from 4 to 10 -
AN

knots at rapid intervals. The resultmg}mechamcal mixing resulted in portions

of the plume bemg transported upW&l'»d jf.\?’herem it was rap1d1y dissipated. The
bulk of the material, however, proceedec(idou\fn slope where it qulckly engulfed

a large dense stand of aspen., . Wind flow {ii this.wooded area must have been

on the order of one mph or less for after a duration of thirty minutes the fog

| p—

had progressed only about a mile, Flow over heal\ﬁrw_ﬁrush was equally slow

and not well organized. Tower winds were south Lout}i}v,esterly, however, the

fog tended to hug the western slope o the valley which nhay have been caused

'EF“énil}elease was too
3
short for the fog to traverse the distance to the lower meisra—apd the fog qulckly

dissipated with the arrival of sunlight into the valley. Efforts |t L%‘/efect the fog

below the CP area were not successful, It might be noted that a pa,tch of heavy

cumulus clouds moved over the area during the period of release, It also’
appeared that periodically upper winds would break into the drainage flow and

traﬁsport quantities- of the plume upward where it would q'tlickiyodissipate. A
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~ photo taken from the CP looking toward GZ is included in Fig. 9.
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Fig, 9 Plume as seen from CP looking t%}vard

- GZ 0520 MDT 6/14/70

(di‘sregard black smudges in sky) {r
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Fog Release #2 June 15, 1970
Release Liocation: Ground Zero

Release Time: 0445 MDT - Termination: 0630
_ B { |
The sy op’ ¢ situation:

The closled ;il%a\ sfule cell at 500 millibars in the northwestern U, S. has deepened

!l

and rnoved no \l!ald over Alberta near the U.S. Canadian border resultmg in

TN
"lcontinueti strong v{i{lds but shifting the d11 ection of flow to the SSW. The 700

" millibar ¢ hart again is alfnost a direct counterpart of the 500 mb chart, however,

the gradient is conmderably ;reduced At the surface the complex low pressure E

cell remains in Fastern Coloraﬂoxand Western Nebraska with higher pressure

/

S E AN
7 pushmg in over the western tier of (stateis Thls resulted in relatively clear

N

skies enhancmg the radiative coolmxg (b\ée Figs. 1-15, 2-15, and 3-15).

(”'\ 3

tLoca‘l conditions: Tower 1 winds on the Isééiiﬁr;'}sania Mesa were light and ex-

i

h slope flow. Winds at other

tremely variablé ranging in direction from 330{ -I%jegrees to 149 de‘grees, however,
thga average vector wind indicates a normal doJr

towers were much less variable with towers 2 andig?»i*recording the normal

dow.n slope-drainage-type flow. Tower 4 on the ridge {dp was more in line wit}}‘
the: gradient flow, The vector average wind direction @Ld speed for the period

: _”T.Zi
of the release is shown in Figure 4-15, Wind direction E]l i~speed for each

H—
g Lg.x);ion in the

tower is shown in Table I-15 by three minute intervals.

0500 MDT slope temperatures indicate aiwell developed i
lower basin with the top pbs sibly in the V'icinity of Clem's Farm (CL). This
~would present.a depth in th:a lower valley of approximately 1500 feet. The
0500 radiosonde release however, indicated an inversion of 2.8 degrees Celsius

1-15



extending 1, 790 feet above the CP cofnpound. A supplementary radiosonde
release was made at ground zero indicating a rather intense shallow inver sion .

(200 ft) just off the surface becoming 150 thermal for another 200 feet above

- _
that 1 %’fl} Signal was lost at 718 millibars, but the lapse rale was approaching,

'adiabaf"i‘lc;'"by this time. (See Fig. 6-15). From this date it would appear that a
e%.\l\\:\\!/as present in the valléy underlaid perhaps by even cooler air

moving down the CAYorado River Basin. It might be noted that the wind direction

deep pool of

x

on the sounding (Fi*g’ZifS"'.«IB and Table 1-15) indicates a zone of transition near the
level of the inver sion inaicated from the sounding taken from the CP. A pibal

. et . -
was also taken at GZ at 0645 a 'EI although displaced in time from the 0500

LAN : - .
sounding it would serve to inc}jgca’gé;}i increased wind speeds as the air flows over

Battlement Mesa, ({W\\

The Fog Release 7 ' {gx‘a
-—The _plume._o‘riginat_ing,f.rom.'_the_gEILGIat.Or“:é'iz"§g1'101111d_“z_er.o_ appeared to divide
i
into two segments. The major portion of the pll}lrne was transported to the

north with winds from about 180 degrees.  This s?e;g_m*ent moved out almost

horizohtally and was actually forced up and over éa}, small ridge on the east

|

slope but staying well below the top of the major ridge Frojecting northward

about 1000 feet above the-plume. (See Fig,- 4-15). A smalles amount of the

: o S
fog was captured in the skin drainage and was confined t Lthe%center of the

valley axis., The slow air movement émong the trees and densgd‘f}z iage re-

tarded the'movement of this portion of the plume causing it to ﬁé:dvery diffuse
by the time it reached the CP. Fog passing the CP appeared to turn to the
west along Battlement Creek, but it could not be seen beyond this point.

'Driving cast along the Morrasiana Mesa road and also on the highway on 6-24,

2-15



the fog could be seen at about the 7000-foot level concentrated along the almost
vertical sides of the steep cliffs to the north of the Colorado River and spreading
eastward. The plaﬁf across the river was not in operation leaving no other

sour‘ceiwgof %;ollution.
: .
It{t‘ilujs a}ppears that the bulk of the plume broke through the shallow surface
1nver510rlx prie\\ J t at GZ either due to mechamcal turbulence or some initial
[ -
buoyancy} and Waﬂs jc-gﬁéﬁx‘ﬁs_ported over the top of the inversion, as this iaortion of

H

the plume did not ﬂi‘qf;"'downxvard once above the Morrisana Mesa. The air

Was stable enough that opce along the ridge it attempted to flow around the

obstructlon rather than over 7

(=
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Fig, 7- 15 Looking from CP toward i and to east,

Taken at 05:48 and 05:556. Not

dw1s ion

of plume into central valley an long ridge
to east, Segments of plume ar | isible

behind mound in foreground},
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' Table 1-15

Time e
R

0444 |{ !/
. 0500

0501 .i
!
b
;

et s

03
06
09
12
15
18
C 21
24
27
30
33
© 36
39
42,
45
48
51
54

0600
.03
06
09
"2
15
18
21
24
27
30

Vector Average

57

June 15, 1970

T-1

092/01
o
I \sitke

190/

244/0
294/01
226701
331/00
201/01
298/01
202/01
268701
200/02
226702
187/04
192/02
193/02

T T201/02

186/01
178/02
m
161/02
149/02

1d/ozu

200 di B
321 01"

 RULISON.Tower Winds

089/01 -

165/03
182/01
180/03
169/01
144/00
172/1.5

T-2

' 150/09

148/07
156/08
151/08
146 /05
135/08
117/04
130/04
144/04
147/0%
137/04
144/04
50/05

152/08\
16106
154/03))
133/06
182/04
142 /06
151/07

7149/04

166/02
148 /10
m

- 163/06

153/06

150/05

108/01

147/07
158/07
153/11
- 148/06

151/5.8

12-15

T-3

167 /06
162/06
168/05
162/03
152/07
159/04
157/05
163/05

* 143/05

146 /04
133/07
143/07

-129/04

138/04
142/05
149/07
139/07
133/05
130/07
12?2 /06
127/05

'1"136/05

152/06
134/07

’7Ii}n

fg@/os
121/08
128/0ﬁ
140/0F
153/06

157/09~=

163/08| &

193707 L
14776

T-4

192/11
199/11
203/08
206/09
207/11
209/10
202 /11
190/11
197/12
197/12
205/11
196/10
201/09
215/09
200/08
187/11
205/12
190/12
197 /14
200/13
188/14
202/12
178/13
178/09
m
191/13
196 /15
182/13
178/16
185/18
171/16
161/15
167/18
180/13



Table I-14 RULISON CP 0500 MDT Radiosénde Temperature Values

Pressure Height Temperature '~ Dew Point
{mbs) . (Thsd. Ft) R o - c°
793 . §; | 6840 13.8 -1, 0
773 | 7570 14,0 -0.1
66s 11, 640 - 1.8 ~7.5
616 N f 13,620 -3.2 -9.1
564 ifiﬁ? 15,890 C-9.0 -11. 8
547 ¢ 4 .1 16,660 , -10. 5 -11.8
536 ~ 17,780 -9.5 -17.4
504 ] K518 770 £12.4 -21.7
464 20/800 : -16. 4 -28.0
428 \ 22,800 -20.5 -31.3
400 29,%%9 . _25.4 -35.1
R
Height //\\\ Winds direction/speed
{(Thsd, ¥t) {degrees)/{knots)
8 sfc (¢ 205/04
b 7 210/05
8 210/12
9 220/19
10 - 220/23
11 . ~I04 220/30
12 - 11 220/34
13 }] 220/39
14 1 210747
15 1200752
16 190759

i

|

13-15



Table II-14 Tower Winds 6/14/70 RULISON

~ Time | ~ T-l T-2 T-3 T-4 -
0445 f 1 205/16 139/03 . 133/07 ' 213/15
L ' : ' :
0500 L\, - 218/09 228/06 142/04 204/12
R
(515 l U\i%?/ﬂé 311/02 126706 218/13
- - .
0530 : 75:7/_0..9“ 162/03 107/07 231/14
|% (Q-Hu\b
A small 30-foot mast b)!nﬁhel generator averaged 090/06, but fluctuated
‘between 4 and 10 mph. A
P //\\

14-15

oy
easd
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Table 2-15  June 15, 1970

0500 MDT RULISON Radiosonde

Presszne; | "Height » Temperature
(mbs%% ;i i (feet) _ . coe
89 " 6840 8.4

778 R 7250 - . 9.8
741 | i\ % . 6830 ‘ 10. 7
590 ' M 14,610 -6. 6
529 17, 360 ~14.3 .
516 ( 18,000 . -14,1
474 20, 060 -16.1
400 24§fzz -26.0
H
I B :
Ground Ze/ﬁ S\c\)undmg 0500-
Pressure Ternp@ﬁamle
(mbs) : <( -
753.5. . | 3.2 W)
 743.0 , 13.3 . el
733. 0 ‘ 13.0 -« ?3
- 718.0 ’ , 1.5 )
0500 MDT RULISON (CP) WL DS
 Height Wind direction/speed gf" o
(Thsd. Ft) (degrees)/({knots) }Wi
Sfc ' calm -
7 : ' calm ' U
8 120/01
9 190/06 o '
10 : 200/13 ¥ ’
1 | 210/17
12 210/20
13 210/21
14 210/23
15 220/21

16 : . 220/17

15-15

ffj

\; |

Dew Point

U)j

CO

-2,
-3,
-3,
-15,
-24.
-27.
. -28.
S -37.

OO0 00U DN W



Table III-15 June 15, 1970

Supplementary Winds GZ 0640 MDT - RULISON

—, Height
Jj (Thsd. Ft)

U

< 3
g m——

Sfc

 Direction/Speed

(degrees)/(knots)

170/15
200/20
200/28 "

- 220/26

230/24
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' systel’n

The synoptic situation:
'i‘he deep low pressure cell at 500 mbs has drifted slole.eastwaI:d to a
position aloﬁg the Canadian-U, 8. Monténa border, .}i'owever, the main trough
i:as, b?‘in tilted Westward due to a vigorous minor trough moving into the

;Lhe result is a veermg of the flow at this level to a mere southwesterly
direction o \% lorado, Wind speeds are essenhally unchanged {See Fig. 3-16),
At 700 mbs the ﬂczzls\more westerly das the upper portion of the trough has

N3
flattened out. Th (gkuzj,face map indicates a relatively weak pressure gradient

over western Colorado i the frontal system continues its movement eastward.
. | .
Sky cover over Colorad ~wab génerally clear except for isolated scattered

clouds producing another nig? /f&i(\orable for inversion formation,

(o

Local Conditions
W\ J‘)

Tower winds at the time of the release a{:e ~ghown in Table I- 16 for each three

minutes during the low release, The veéﬁor);verage is deplcted in Figure 4-16,

Tow,er l evidently reflects drainage flow down the Colorado River Basin while

Tower 2 and 3 reflect the normal downslope drais agejwmds Tower 4 indicated

southhsouthwésterly flow between four and five o ci?éck but a more southeasterly

flow from 5 to 6 o'clock g1v1ng a vector average of sout erly

Winds from the 0500 MDT RULISON radiosonde ai _shova{n in Table II-16 and

indlcate a zone of transition near 9000 feet MSL. (a}.so éf, ~Fig. 6-16) This
. S

level is, however, well above the inver sion as shown on both }t{ ?dwscmde
observation from the CP and from Clem's Farm on Morrisana Mesa (s-ee Fig., 5-16},

which placés the inversion top near 7300 feet MSLi. - Unfortunately, signal was

again lost on the sounding from Clem's Farm after only a-short distance.

Fl

1~16



" Upon releasj

as it had donke

~ Slope temperatures would also indicate an inversion up to at least Tower 2

-

(see Fig, 4-16) which is in relative agreement with sounding temperatures.

The FQT Release

Releaj@tl je 0400 from GZ - Terminated 0615

thd ?.Fog drifted down canyon clmgmg somewhat to the west bank

N
\ the 14th, but most of the fog remained in the center of the

"
fﬁxx

' gulch The top of Q:i\:}e fog generally remamed below tree top 1evel except at

the release point where ?d ies would shear off and dlsmpate upwa.rd Upon

|

ﬂowmg past the CP area i _Pgatlon time of fog increased so that the fog would R

ha,ve time to traverse the di'sta{;‘ésé to-the river) the fog did not flow onto Morrisana

~ Mesa below Battlement Creek"jgulch }Jut followed the bend in the river to where

(o

it makes a more or less right angleiturxﬁtoward the west, A caréeful examination

of the topography of the area will reveal a,.xfsl_'_'inght ridge protecting the eastern

portion of Morrisana Mesa from low levei\js'ki’h drainage. The main body of
' {

the fog then followed down Monument Gulch rat]}%r than continuing down Battlement

Creek. This gulch empties to the west of Grand \(%lley and becomes very flat
1
ol

and broad. The fog was very diffuse by this tim a,lthough it did seem ta smear

a wide area. Only small segments were visible in the | attlement Creek area.

—

Trajectories of this flow are depicted in Fig. 7-16. Thisycongdition could be
L!;; Mbrmsana Mesa .

accounted for by the fact that the inversion is well above
cuttmg off flow from-aloft while well developed dramage flow do@vn)\ohe Colorado

R1ver Basin is controllmg the flow over the Mesa.

2-16
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Table I-~16 June 16, 1970

RULISON Tower Winds

0551 067/05 - 151/09 T 133/04

10-16

I

Time FE - Tower 1 . " Tower 2 . Tower 3
0400 {{WJJ075/09 146 /04 C142/06
0406 e 141/01 150705, 134/06
0408 Q 127/06 148/07
0411 129/06 147/07
0414 049/66 - 155/08 147/06
0417 049/06 166/08 - 149/06
0419 052/0 { N 154709 E 145/06
0422 . 05170657 135/07 152/06
0425 059/05 N 163/08 - 151/05
0428 063/04 Li 165709 160/06
0431 065/05 e 153 /08 ~ 155/06
0433 _ 063/07 164/10 | 167/06
- 0436 073/06 . 73107 - 161/06
0439 049/08 /166708 154/05
- 044] o 060/08 161/08 7~ 152/04
0444 054/08 003/00%~> 160/04
- 0448 - 066/07 - 154/10n.2) - 166/04
0451 - 056/07 - 156/09 7 149/05
0453 . 063/08 144/07 (ﬁﬁif 167/05
0456 : 065/06 165/09 ) 159/04
0459 060/07 148 /08 et 150704
0500 063/07 148/07 L 146707
0502 069/06 . 149/07 -g 139/04
0504 . 064/08 - 151/08 | ' 161/03
0507 . - 082/06 158/09 153704
0510 080/07 - 157/11 150/03
0513 086707 152/09 Li167/03.
0516 _ 082/09 161/11 148/@4
0518 . 086/07 154/10 \ 150)04
0521 . 088/06 159/09 145}05
0524 . 081/08 157/10 . 16070577
0527 085/09 ‘ 160/06 137/0%
0530 090/08 144/07 . 146/06,
0533 ) 104/08 152/07. _153/06
- 0536 101/09 152/08 ' 147/05
0539 100/07 142/07 131/05
0542 099/07 ~153/08 . 130/04
0545. 095/07 154/09 ~ 139/05
0547 057/04 . 151/09 126/04

)

Tower 4

227/10
227/09
215/08

-232/04

219/09
217/07
233/09
221/10
215/09
223/09
225/08
218/07
221/11

218/12
215/10
199/07
214/08
212709
214/12

© 205/09

204/11
200/12
194/15
195712
196/07

160/12

174/10
153/16
175/13
167/15
142/15
134/10
171/15
161/08
129/13
168/18
158/14
136/12
126/14
i3s/10



Table I-16 {continued)

Time

0554
0557
0600
0603
0606
0609
0612
0615

- Vector averages

ey
{ i ‘
[

Tower 1

056/04
< 064/05
019/%6
§706
d 79087

060/06,7-

060/07 {

060/07%>

071/6.25

RULISON Tower Winds

A'.I’ower 2

148 /08
154/07
- om

- 149/08

"152/06
145/08
149/07
148/07

P 153/7.7

éx
LU
[/‘ 3

s f’rﬁ

11-16

-Tower 3

145/05
138704
- m

134/03
138/05
136 /05
135/06
131/05

. 146/4.7

Tower 4 -

169/14
171/13
m
176/16
156/09
139/12
168/13
155/17
181/9. 3



i

Table II

June 16, 1970 0500 MDT

‘Radiosonde Wind & Temperatures

Height

i\k

{(feet)
. 6840
N . 7300
gl“ 11, 410
= . .14, 058"
(f’\15,85o
\k 16,930
2717, 830
18%810
19,580
23, 875
i ‘x
/\
Clem's . Farm ¥y
Pressure
304.:3
776.0
752
Height
(Thsd. F't)
Sfe
7
8
9
10
il
12
13 -
14
15
16

12-16

@ B

Temperature
co

oundmg (CL)

(( \3

Temperature
10. 4

11. 4

Dew Point

1
[
O
W ol ON W U W

Wii direction/wind speed
degrees)/(knots)

4

§'o4o

106

040/00

04o

02

1?0
220/;1w

2207k

/06
/02
/08

]
.

220/30
220/34
230/36




Fog Release. No., L

O e/1/10

I
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The Synoptle Situation : ' .

The low pressure cell vhich was situated near the Canadian-U.S. border

neaﬁ"@b?tana et 500 nbs hag moved rapidly north-eastward to central Canada
. b
' whil@&g&fidge has built up over northern Washington, In the south a

high p%esézi\icell hag formed over eastern Texas and Loulsiana. The

resulx%nt owjover Colorado, in spite of the rapld translation of
pressuﬁe cells ié vmrtually unchanged wmth strange southwesterly flow
prevailing over &he state. The 700 mb chart reflects rmch the same.
pattern with the uppeﬁ %rough extending over eastern Colorado. - The surfacé
chart ghows intens1f1cat;;h, cw developing in Kansas with a belt of
lower pressure oriented NEjf( ross the central U.8., The gradient of
pressure is not strong enough to Etstqu local dralnage pattern however.,
Skies over western Colorado are stxll oqu partly cloudy making another
favorable factor for drainage condltlons to\prevall. (See Fig. 1-17 = 317

for synoptic charts). ?f;}j

Lécal Conditibns E

Tower winds in the Battlement Creek area we[?érelatzvely light
© varying between one to six mph with intermitten ggusts %0 10 mph., Winds
gt towers 2land 3 averaged between 3 to 6 mph with d*Tections expected

for drainage flow conditions (see table I-l7) Tover |t on Battlement Mesa

was in line with the gradient flow. Upper winds from ﬂhé*ﬁpllson 1272
sounding were very light varying from calm at the surfdee-tb only 4 mph

at 9000 feet. Above that level winds inéreased almost logar %;%%}ically
(see Table II-17 and Fig: 4-17). The temperature soundlng (Fig. 5-17)
indicated a surface based inversion extending up approximately 500 feet
above the surface bécoming igothermal for another W50 feet. An edditional

,

1-17



st

‘oceasions , however wheie the bend in the creek occw

.-

bemperature sounding taken near Grand Valley in the Colorado River Basin
indicated two steble layers. The first & surface baged iﬂ"ersidn

p% tely 500 feet thick and a second almost 150 thermel layers occurring
neal ’che height of the -isothermal layer shown on the CP sounding, This
sownding

\

elso :I.'ndlcaée j.':m invers:.on between Clems Farm and the river botton,

See Fl . 6=17. (\(
/7 | :

The Fo Release

:‘ie\ﬁso shown on Fig. 5-17. Surface slope temperatures would

Release Locafcion- Comand Post (CP)

Releese Time O4OO Ter71(na,ted 0615 - .

Because of the air flow move\ﬁent\through the dense foliage along

i’

Battlement Creek it was evident 'Ehat ‘in order for the 'bra.cer to reach

the river basin the generator either had ?c?: be started earlier and run

]

Because the moon was sebting very early, a:cj a 70230, and there would be

a period of sbsolute darkness it was electe '”'to,,,,maye the generator to the

CP area., Upon operation of the generator the ffgwinoved to the lower

below the CP area

_por’cions of the gully and proceeded down canyor; nue ;as on previous.

——

the fog failed to negotla,te the turn as it had done o !'bhe] prevmus day
ri‘oihisl point and

and actually was seen to rise over the slight, ridge at

' proceeded to flow onto Morrisania Mesa (see Fig. 6-17 for tL "j"é Zories).

The fog followed down two gullies which pass on either sidelofi-the Commmunity
House in heavy concentrations.' Oceasionally the fog would smear over a

wide area, The fog even though in heavy concentrations aid not traverse

e

2«17



-

the two to three miles to the river botiom, but gppeared to puddle in
depressions. Some difficulty was experienced with the generator on this

bend/in the creek bed and proceed down this path., One would assume
Iy

that thesel ﬁéicles were larger and responded to very shallow flow
i

run dfhenever the device was restarted the initial fog would follow

the
patterns, .\Jra,l photos were taken of this plwne. An excellent _shot
. was ‘!:a,ken by Pe:.é.(\mdra from the ridge road below the CP which shows

" the division of the plume around a small ridge, Fig. 8-17. Another
vhote from ;just west of the commmnity house (Fig, 9-17) lookmg toward

-
the CP shows another view of ighe plume.

3-17
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Picture taken from East Ri‘ElL;e Road below CP.

Divergent flow around moundi in right of picture .
clearly visible, FPhoto te.kerrgoﬁlS courtesy Paul Madra,
- ‘ |

Fig., 8-17 . - ‘
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house on Morrisiana Mesa, . Divergent

flow down

Picture taken at 0555 200 yds west $% community

gullies to east and west are visibl L

south toward CP.

Fig. 9=17



Table I-17 Rulison Tower Winds- 6/17/70

Time Sm-r T2 -3 Tuly

oi30 | 181/12 " 148/09 wejok 225/10
o5 . 077/02 119/06 160/05 - 221/09
| 124 /05 161/03 223 /09

o
\
(o)
Qo
. E‘
=~
8

| i
0515! S ~-150/03 125/03 152/01 213/10

2 %§H0976/01 ik /o5 8k/ok  230/09
osk5 1li/0z " 137/05 156/02 223/09
0600 67§/Q%¢ . 150/06 o 191/01 | . 216/09
0615 1078/06. f;i\ 167/05  189/02 | 216/09

Vector average

wefe. 7 ai37{?-5 162/2.7 221/09




Table II

L :' X
g

Rulison 0500 MDT Tempefature Sounding 6/17/70

" Hedght
(feet)

6840
7280
8140

10540

o
i
/39330

20480
23680
- 2hha3

(Ef5§
)

Température

(c°)

9.2
11.3
11.3

7.6
~T.2

~15.1
th.e
«16.4
-22,7
~25.6

Dew Point

(c°)

"'3-1,

I "0-6
-0.8

4.9
-15.)
-17.7
-26.3
~27.7
317
~34.1
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Table III

1k

5 ]
16

s

Rulison Upper Winds

{ ("\\

ey

e
{c
G

&~

0500 MDT

6/17/70

Directioﬁ Speed

“{degrees) (knotg)

calm
calm

- 090/01,
200704
240/10
250/15
250/20
2ho/e3
230/26
230/28

230/26




Toble IV Grand Valley Temperatures 0500 MDT  6/17/70

1 Pressure . - Temperature
i; Ji (wbs) . c°

| { (¢ s

696 t"‘w.,::::i’.i;f | - - 8.8
618 1 | 01
511 L ” o -' B -1k.5
504 - [g\ o a1l
500 (@ ~13.5
k50 ) -18.0
e e a5
koo . | o) -25.3 "
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Conclusions

5 One would conclude'from'the limited fog releases conducted in the

Rul%éoni?attlement Creek area that the lnver51on Wthh forms in the sunmer

. monthsy-under more or less ideal conditions, creates a deep horizontal pool of

cool Jir J ing from the river basin up to approximately the 7000~foot
level or as a &o‘b@gityPe of inversion structure with one layer at this
Jevel %nderlaid.gijﬁﬁ?n colder air in the lower river Basih. The river
basin éir drainingmi;tﬁ‘ally toward the west. The inversion which

extendé to higher elevgtinP acts like a gkin vhich follows the slope of the
: - , _

' terrain and becomes thinnezgﬁf\elevation inéreases. With the thermal and
ri)

inertial forces expected a ngxflarlng, one would expect the bulk of the

effluent to break through the shaiiow inversion present at 6Z. This
Lh

B
effluent would remain on top of the i iversion, assuming a continuous source,

. e )
untll heating would cause overturning whlchjwculd sbart on those slﬂpes ‘
N

first exposed to the sun's rays. Due to entralnment or in event the
!
efflvent d4id not break through the surface iﬁer31on, the materlal would be

transported dcwnslope concentratlng 1n the centéT 5f the Battlement Creek
o

: valley down to the bend in the river just below #he CP area. Very small

amounts would tend to stay close to the surface and ijllow the bend with

drainage generally toward the communlty of Grand Valley. In event larger

{ .

amounts of maxerlal drain down slope some would be trajjported toward the

west, but much of the materlal would be high enough to assquEEKthe slight

barrier the river bend presenfs and drain toward the commund } oh |Morrisania

, Mesa directly north of the CP concentrating in gullies and s‘agﬁgting in

depressions. Local variability of the wind, even under drainage Llow would
result in some smearings acrosé the country side, Brief fumigaticn conditions_
could be expected upon break-up of the inversion. Further metgorological

investigation would be desirable, as it is well known that inversion 1éyersl



vary in intensi‘by, time and space resuliing from combinations of comple:i

variables.
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