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IN REPLY
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Lawrence Radiation Laboratory
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enclosing for your information a draft report from the

EG&G ARMS group on the Pike event.
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March 13, 1964

PRE EVENT DATA (D-2)

On March 11 the ARMS aircraft flew one mission 'gver the P%{e location
(Hole U3cy) for pre-event data. A spectrum was taken over G. Z. and is shown
onpage 16. A backz_roqnd spectrum was also taken and is shown on page 17. Lytors < ’

. % -
POST EVENT DATA (D-DAY)

At H + 15 minutes (8:15 a. m. Friday, March 13, 1964) a telephone call Was
received from CP-1 'alerting the ARMS aircraft and stating the Pike ev.ent had
resulted in an immediate venting.‘ :At H + 2:45 a telephone call was received from
CP-1 ordering the aircraft into the air at H + 2:30 the cloud was reported to be 7
miles southeast of Indian Springs at 6, 000 feet MSL with traces to 11, 000 feet MSL.
The plan at this time was to fly to the west of the approaching debris, come in behind
it and begin mapping the fallout pattern behir.ld the cloud.

The aircraft took off from McCarran Field at H + 3:07 on a northerly course
into the wind. ‘I‘h? equipment was turned og at H + 3:09 and within three minutes
(warm-up time) t;l::? gross—count "backgrouncg was observed to be 15, 000 cps
(150 ur/hr.) rathé?vthan the normai;350 to 400 gjs (3.5 to 4 ur/hr) at an ap-
proximate position indicated by "A' on figure (1) at an altitude of about 7, 000 feet.
MSL. Spectrum #1 page 18 was collected at this time before balancing the detector's
PM tubes or calibrating the equipment; althoughihe resolution is poor due to un-
balance of the PI?\;lgtubes, the . 86 mev I-134 p%ak is clearly present. The aircraft

%

continued its 'clim_b" on a westerly course. iki&n approximate location indicated by "B"

. ’ﬁ ?} .
figure (1) a readigg of 14, 000 cps (140 ur/hr) at 12, 000 feet MSL. Between these two

points, readings as low as 3,500 cps (35 ur/hr) were observed. At point "'C" the
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count rate rapidly decreased to 1,000 cps (10 ur/hr) at H + 3:30. By H + 3:58 the
count rate had further decreased to 900 cps (9 ur/hr). Between these last two

readings it is believed that the aircraft was outside the path of the debris. During

2
»
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“t}iis fifné the égiiipiient was calibratéd and background spectrum #3 on page 19 was
* taken; this spectrum confirms that the increase in gross—count background was due
. 'to contamination by fission products.

The aircraft then made several basses over ground zero beginnin,c'g,r at 10,000 feet

MSL and working down to 500 feet a;b,ove the ground. -At 8, 000 feet MSL _tﬁe output
of the 9" x 3" detc.actor saturated the gross;couni; éystem, and the ?;/4" x 3/4"
detector was used. Spectrum #4 was taken over G. Z. with the 3" x.3" detector.
The intensity of the ground contamination necessitated this spectra be taken at

an altitudecof 2, 000 feet above the ground. This spectrum is shown on page 20.

At H + 5:16 a spectrum #8 was taken to record the aircraft backgroux;d
(contamination). This spectrum was taken at an altitude of 8,000 feet MSL in an area
five miles west of G. Z. and is shown on page 21. fkgain this spectrum and the gross-
count background confirmed that the aircraft waé contaminated.

The flight proceeded from NTg east 500 feet over Highwdy 91 to measure

»
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. levels of ground contamination. A maximum reading of 35, OOOI:ps (approximately

1.4 mr/hr at 3 feet using a conversion factor of 25 cps equal to 1 ur/hr for 500 to
3 feet) was observed at Cactus Springs at H + 5:35. The aircraft descended to 200
» .
feet to collect spectral data. The Zross-count dropped to 1, 000 &€ps at this altitude.
¥ -
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Believing that this indicated airborne rgdioactivity an altitude sp?iral (number 1

" on figure 1) was made; these data aré listed on page 10. On-the-gpot evaluation
w

of this data indicated that there was a large amount of airborne radioactivity, and it




was decided to return to McCarran Field by flying west of the Spring Mountains to
avoid further contamination of the aircraft. A later analysis of the data shows
that the radioactivity was indeed on the ground at this time and that the decrease in

count rate below 500 feet was caused by overloading of the counting circuits in

the gross-count coxhputer._

upon flying to the east of these mountains at 7, 500 feet MSL at H + 6:00, the

.;:zlo'ud was again encounte‘red ‘énd an ;thitude' spiral was mad-e upwar‘d.from this. -
altitude (number 2 on figure 1); these data are listed on page 11. Since it was
impossible to land at McCarran Field without entering the cloud it was decided to
make 2 deliberate pass through the cloud on an easterly track to determine its

width before landing. This track was made at 7, 000 feet MSL, and a peak of 23, 000
cps was observed immediately south of Las Vegas. Spectrum #10 was taken at this
time and is shown on page 22 . The cloud was found to extend eastward to a point over
the western end of Lake Mead; during this pass through the cloud, the background was
increased by about 900.cps. The aircraft thén returned to McCarran Field landing

at H + 6:45. TUpon landing, locations and approximate count rate levels from flight
notes were telephoned to CP-1. Although the aircraft xx;és appreciably contaminated
at this time, the high levels of activity in the cloud would be clearly detectable

above background. The aircraft was ordered by CP-1 to continue tracking the cloud
during the afternoon, but to remain at th;a airfield until the arrival of representatives
- of USPHS in order to coordinate the two operations. Being adx}ised at H + 7:35 that

USPHS was unable to come to the airfield, the aircraft took off at H + 7:42.

*{'.




The aircraft proceeded south for about 45 miles and then turned castward
into the cloud at 8, 000 feet MSL in an effort {o locate the axis of the cloud. This
was found to be about 20 miles east of Searchlight Ferry at H + 8:20. An altilude spiral
was made at this point (number 3 on figure 1); these data are li;ted on page 12, and
spectrum #11 Was taken durmg this splral and is shown on page 23. i’eaks occurred at
2,500, 4,800 and 10, 500; because of the terrain it was demded to track the h1gher of
these. The aircraft then proceeded to the west and south in an effort to get ahead of
. the cloud; at this time the aircraft backgro'und (natural plus contaminaféion) was ."Z, 600
cps. A track was flown east from Needles at 10, 500 feet MSL and the cloﬁd was
encountered reaching a peak of 600 cps above background at a point 32 miles east of
Needles at H + 9:10. This track was continued east until passing out of the cloud,
and a box-pattern was then ﬂowﬂ to the south again in an effort to get ahead of the
cloud. The cloud was not encountered on the eastern, sout-hern and western legs of
this box; during this time the background decreased from 2, 600 cps to 2,300 cps.

Having determined the southern-most extent of the cloud, it was decided to
return to McCarran Field along the axis of the cloud in order to locate its center.
This was done by picking up the axis on a track eat.st from Needles at 10, 000 feet
MSL at H + 10:15 with a level of 1, 000 cps above background. Slow turns were made back .
across the axis whenever the level began to fall off. A peak re¢ading of 19,000 cps was
observed at a p_oint 52 miles southwest of McCarran Field. Spectra #12 page 24 was
taken at H + 10:15 at the southern end of this track, #13 page 25 ‘was taken at

H + 10:20 just southeast of the center, and #15 page 27 was taken over McCarran




Field at H + 11:00; this latter spectrum may be considered as background although

!

there may have been a small contribution from the cloud. The aircraft landed at

H+ 11:12.

After terminating the second flight of March 13 at 1912 hpurs the ARMS

- aircraft was dé'cgnt:;.minatéd'és much a'.s. pos§i_51é bﬁ.f a ‘suple'rfiqia.l 'wéshing ér]d

engine oil chang;a. ~The ARMS group q-elgriefed at 2030 hours, co-n"sid'ered the events
of the last flight and reported findings to CP-1.

‘POSTEVENT DATA (D +1)

It had been previously agreed that the ARMS aircraft would not attempt any
tracking effort during the hours of darkness but reconsideration of the last known
mean altitude of the effluent (10, 000 feet) and highest probable terrain south and
southeast of Las Vegas (8,400 feet maximum) made a night tracking effort appear
possible. Further consideration of the fact that the leading edge of the effluent
had moved from G. Z. to a point south of Needles, California, a distance of 160
nautical miles in approximately 9 hours (or an average speed of 18 knots), led to
a conclusion that if the path of the efﬂuer‘ﬁ; continued its sc;utherly travel down the
Colorado River valley, it would cross the Mexican Border (an additional 130 nautical
miles) at approximately 0015 hours or H + 16:15. Using 18 knots as an average
speed,the center of the effluent, which was located approximatel& 45 nautical miles

behind the leading edge of the effluent, would have crossed the border at 0245 hours

or H + 18:15.




On March 14 the ARMS aircraft made three flights in an effort to relocate
the Pike effluent. The first flight was off the ground at 0303 hours with iustructions
to phone in findings to NVOO no later than 0845 hours, March 14. A track was started
at 1(;;(-)0“0 'f'e>et a;liit'udeﬁ and followed a path as shown in figure 2. At a point 30 miles
east '(?f Parker,'galifornia anq at the 9, 000 feqt l_evel, 0590 hours, . Doppler 1"adar '
wind mdrméﬁéﬁ :ir'u'ii;:ate.d the wind to bé'-fr‘qr'n 010° magﬁeﬁé '-'a:id_%t'?;‘; knots '. From
éhis wind information it was decided to continue the trackin.g effort in an area .10‘0‘
miles to either.side of the Colorado River. At 0512 hours-the ﬂi'ght_-ar’rived ;>ver ,
Parker, California and with daylight approaching made a spiralling décent to investigate
lower flight levels. Initial contact with the radioactive effluent was made at the
7,000 feet level of this spiral and remained approximately the same down to the
2,200 foo.t level (1200 ft. above the ground). Subsequent tracking and altitude
spirals detected only spotty pockets of radioactivity in the Blyth, California area;

20 miles east of Blyth; in the Yuma, Arizona,area; and El Centro, California area.
The altitude spirals are indicated on the track in figure 2 and these data tabulated on
page 13. No spectral data was taken.

This first flight was terminated at Palm Springs, California at 0833 hours and
findings telephoned to NVOO at 0845 hours.

At 1006 hours the ARMS aircraft took off from Palm Springs, California,and
continued a .track to the east and north. The only contact made with radioactivity
during this flight back to Las Vegas was in the Twenty Nine Palms, California,
area. This track is shown on figure 2 and the altitude data tabulated on page 10 .

This second flight terminated at Las Vegas at 1206 hours.




The third ARMS flight of March 14 covered much of the same area as the
first flight. Extensive aliitude investigations were conducted all with negative
results. The flight path of this {light is shown in figure 2 with altitude spiral data
tabulated on pages 15 . This flight took oif {rom Las Vegas at 1305 hours and
landed back at Las Vegas at 1833 hours. Results of the March 14 effort by ARMS

was telephoned to CP-1 at 1900 hours. ARMS was instructed to proceed to El Paso,

Texas, at daylight the next morning to continue the search from there.

POST EVENT (D + 2 to D + 4)

March 15, 16 and 17, the ARMS aircraft flew a total of 19.2 hours along the
southern border of Texas, New Mexico, Arizona, and California without detecting
any radioactivity other than background. Background spectra taken during these
flights show the slow decay of the aircraft contamination. Figure 3 shows the flight
paths flown on these three days.

POST EVENT (D + 6) -

On March 19 ARMS flew a ground deposition pattern in the Vegas Valley be-

tween Mercury, Nevada, and Las Vegas, Nevada. This pattern is shown in figure 4.

POST EVENT (D + 7)

During the early morning of March 20 numerous spectra and gross-count data
were collected over a point in Area 11, NTS, at altitude from 90 to 1, 000 feet.
Detailed gi'ound.measurements were being made at the same time; the dose rate at

3 feet was measured to be 1.04 mr/hr. Typical spectra are shown on pages

32 through 35. These data will be further analyzed in order to obtain better

conversion factors between count rate, measured energy flux and dose rate.
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POST EVENT (D + 18)

USPHS reported finding iodine in milk and vegetation samples in the Yuma,
Arizona area. The aircraft was therefore dispatched to this area on March 31.
Spectra were taken at an altitude of 200 feet over selected open fields in the
area. None of the spectra show any positive evidnece of fission products. Spectrum
# 81 on page 36 is typical. Spectrum #78 on page-37is a background taken at

7,500 feet MSL.
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TIME: H + 5:40

DETECTOR: 9 x 3 Nal

Altitude

200 feet

400
500
700
800
1,000
1,200
1,400
2, 000
2,500
3, 000
3,500

4, 000

11

1t

171

131

1

11

1"

17

‘1t

1"

ALTITUDE SPIRAL NO. 1°

Count Rate

1,000 cps

15, 000
25,000
20, 000
17, 000
12, 000
9,000

5,000

2,500

1, 600

1,300

600

200

1"

1"

11

1"

11

1"

11

LOCATION: Cactus Springs

Background Corrected




TIME: H + 6:00 LOCATION: Blue Diamond Mountain Mine

DETECTOR: 9 x 3 NaI ' Background Corrected

APPROX: Conversion factor 100 cps = 1 ur/hr

Altitude Count Rate
7,500 ft MSL 7,000 cps
7,600 " v - 1,600 "
7,800 M 700 "
7,900 " 1 | 700
8,000 ™ 1 700 ™
8,100 " 1 1,000 "
8,200 m 3,700
8,300 " 3,400 "
8,500 " n 1,100 "
8,700 " n 1,200
8;800 non 1,400 ™
8,900 " n 1,500
9,000 " 1,300
9,200 " 1,800
9,300 " 5,300
9,500 " 3,000
'9,700 " v . 4,700 ©
9,800 " 7,600

9,900 " v 7,900 v




-11 a-~

Altitude Count Rate
10 K MSL 6,700 cps
10.2 K " 6,600 "
10.3K " 2,100 "
10.4 K " 1,900 "
10.5K " 3,600 "
10.6 K 5,500
10.7K " . 4,900 &
10.8 K " 2,200 "
10.9K " 1,300 ™
11.0 K ™ 1,200
11.2K 1,100 "
11.3K " .. 900 "
11.4K " 700 "
11.5K " ‘ 800 ™
“11.6 K v 1,100 *
11.7K ™ - 1,300 "
11.8K " 1,800 "
11.9K " 2,500 "
12.0K " 5,300 "
12.2K " 5,700 "
12.3K " 3,600 "
12.4K . 3,300 "

2.5K " 3,000 "




T

Altitude
12.6 K {t MSL
12.7K " "
12.8K " 1
129K v v
13.0K

13.1K " v

ALTITUDE SPIRAL NO. 2 (‘géfmnued)

Count Rate

3,400 CPS

1,000 "

essentially constant to 14 K




TIME: H + 8:30

¥

ALTITUDE SPIRAL NO. 3

DETECTOR: 9 x 3 Nal

Approx. Conversion factor: 100 cps = 1 ur/hr

LOCATION: East of Searchlight Ferry

Background Corrected

Altitude Count Rate
1, 000 feet MSL 3,500 cps
1,300 " ™ 3,500 "
1,500 » . " : 4,000 "
1,800 " 4,500 "
2,000 " " 4,500 "
2,300 " " 6,000 "
2,500 " " 6,000 "
2,700 * ¢ 6,000
3,000 " " 4,500 “
3,300 " % 4,000 "
3,500 " " 4,500 "
3,700." n 3,500 "
4,000 ™ 3,000
4,200 " v 2,700 "
4,500 " " 3,300 "
4;700 noow 3,900 M
4,800 " M 5,500 "
5,000 " " 4,500 "
5,100 " " 3,500 "




Altitude

5,500
5,700
5,900
6,200
6,500
6,700
7,000
7,300
7,500
7,700
7,800
8, 000
8,100
8,300
. 8,500
8,700
9,300
9,500
9, 700
9,900
10, 000
10, 200
10, 300

10,400

1"

1

11

1t

1t

1"

11

114

11

37

1

11"

11

1

11

1"

L

5,300 feet MSL

11

11

1t

11

1"t

1"t

1"

1

"

17

1

11

11

1

"

=12 a—

oun

2,500
2, 000
1,500
2,000
1,700

700

500

1,000 .

1,500
1,500
3,000
2,000
1, 000
700
600
500
600
600
800
1,100
1,500

2,000

2,500

e.

=~ 3,000 cps

T

11

1"

11

1

KL

1t

11

1

11

1

11

1"

1"

1"

1"

1t

1

1"

11

T
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Altitude " éount Rate
10,500 feet MSL 5,500 c.:ps
10,600 *» " 5,500 "
10,700 ™ ¢ 4,500 "
10,800 " ¢ 3,500 "
11,000 "™ " 3,000 "
11,100 * ‘ " 2,000
11,200 ™ ' 1,700 "
11,300 v - " 1,000 *
11,500 " "' 1,100 "
11,600 ™ 1,500 "
11,800 " " 1,500 v
12,000 " v 1,500 *
12,300 "™ ™ 1,500 "
12,500 ™ ¢ -1,200
12,800 " " 1,300 ©
13,000 ' ™ 1,100 "
13,300 ™ *© 800
13,500 * ¢ 700 "

1

13,700 " ¢ 600

4,000 " 5007

15,000 " " 500 "
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v ALTITUDE SPIRAL NO. 4 ¥

TIME: H + 21:12 LOCATION: Parker, California
DETECTOR: 9 x 3 NaIl ’  Background Corrected
Altitude Count Rate

9,000 Feet Neg.

8,000 " Neg.

7,000 " 300 CPS
5,500 " 200 CPS
4,000 " 200 CPS
3,000 " 200 CPS
2,700 " 300 CPS
2,200 " ~ . 4oo cps

Altitude Spiral No. 5

2200 Feet to 10,000 feet - Negative

Altitude Spiral No. 6
2Q00 Feet to 10,000 feet - Negative

Altitude Spiral No. 7

400 Feet to 10,000 feet - Negative

Altitude Spiral Nc. 8

2000 Feet-to 10,000 feet - Negative

Altitude Spiral No. 9
2000 Feet to 10,000 feet - Negative




DETECTOR:

R
NG 4
AL TITUDE SPIRAL No.

H+ 23:17

9 x 3 NaI

Altituae

2000 Feet

3000 "

3500 °

4000 Feet to 10,000 Feet

ALTITUDE SPIRAL No.

H + 24:03

DETECTOR: 9 x 3 NaI

Altitude

2000 Feet

3000 "

3200 "

3500 Feet to 10,000 Feet

ALTITUDE SPIRAL No.

10

Arizona

LOCATION: Yuma,

Background Corrected

Count Rate

Neg.
Neg.
125 CPS
Neg.

11

LOCATIQN: El Centro, California

_ Background Correéted

Count Rate

Neg.
Neg.
110 CPS
Neg.

12

2500 Feet to 10,000 Feet - Negative.

ALTITUDE SPIRAL No.

13
3000 Feet to- 12,000 Feet - Negative.




e

ALTITUDE SPIRAL No. 14

TIME: H + 26:51 LOCATION: Twenty Nine Palmg, Cali
DETECTOR: 9 x 3 Nal Background Corrected

Altitude Count Rate

3500 Feet : Neg.

4000 Feet 40O cPS

4500 Feet to 17,000 Feet Neg.

ALTITUDE SPIRAL No. 15
3000 Feet to 15000 Feet - Negative

ALTITUDE SPIRAL No. 16
10,000 Feet to 20,000 Feet - Negative
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