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FOREWORD

This report has had classified material removed in order to
make the information available on an unclassified, open
publication basis, to any interested parties. This effort to
declassify this report has been accomplished specifically to
support the Department of Defense Nuclear Test Personnel Review
(NTPR) Program. The objective is to facilitate studies of the
low levels of radiation received by some individuals during the
atmospheric nuclear test program by making as much information
as possible available to all interested parties.

The material which has been deleted is all currently
classified as Restricted Data or Formerly Restricted Data under
the provision of the Atomic Energy Act of 1954, (as amended),
is National Security Information, or is protected by the Privacy Act.

This report has been reproduced directly from available
copies of the original material. The locations from which
material has been deleted is generally obvious by the spacings
and "holes" in the text. Thus the context of the material
deleted is identified to assist the reader in the determination
of whether the deleted information is germane to his study.

It is the belief of the individuals who have participated
in preparing this report by deleting the classified material
and of the Defense Nuclear Agency that the report accurately
portrays the contents of the original and that the deleted
material is of little or no significance to studies into the
amounts or types of radiation received by any individuals
during the atmospheric nuclear test program.
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AIRCRAFT PARTICIPATION

1 PURPOSE

In accordance with the Air Force Special Weapons Center Operations Flan 2-53, dated
13 February 1953, and the 4525th Teset Group (Atomic) Operations Plan 2-53, dated 19 February
1953, this operational summary repost is submitted on the Test Air Operations for Upshot-
Knothole, 1953 spring nuclear tests, conducted at the Atomic Energy Commission’s Nevada
Proving Grounds. The historical summary of the 4925th Test Group {Atomic) participation in
this test series will be published by the Air Force Special Weaponsg Center.

The mission of the 4925 Test Group (Alomic) was to support the Atomic Energy Com-
migsion in the conduct of atomic weapons testing at the Nevada Prcving Grounds during Upshot-
Knothole by exercising operational control over ali test zircraft participating in the operation
and by providing delivery, sampling, cloud tracking, and terrain survey aircraft and personncl.

The purpose of this report is to show the reau'ts of sampling; contamination of sampling
aircraft and personnel; the problems of operational controi of all test aircraft; and the delivery
of nuclear weapons witli respect to circular errors, timing errors, and difficulties encountered
by the delivery aircraft. These data, coilected and tabulated, can be used as a referencc for
future operations. The statigtics compiled are thase actually recorded and nct average ot
theoretical. Evaluation of tiiese data has not been made.

Each detonation is recorced ir this report ag an annex. The data portion of this report is
a consolidation of information {for each project having participating aircraft in the test series.

Annex A of this renart discusses the sampling requirements, methods, and techniques
used in obtaining cloud samples,

Detailed information contained in the 4925th Test Group (Atomic) Operations Order 2-53
gives all the necessarv information with respect to test aircraft, participating organizations,
supply agencies, and personnel. Organizations receiving this operational summary report
have previously received 4925t Operaticns Order 2-53.

2 CONCLUSIONS

The over-all air operations of this test series were considered very successful. This was
due to the cooperation and coordination of al! participating organizations and can be credited
directly to the airmen, officers, and civilian technicians, who, without regard for personal
hardships, performed their respective jots in an cutstanding manner.

Air-to-ground communications encountered some dilficulty during the test series (all
annexes).

Many helicopter missions for reccvery of experimentai data, movement of personuel within
contaminated areas, photographic experiments, etc., could not he accomplished with the tvpe
aircraft assigned for terrzin survey. The H-18 helicopter was underpowered for safe operation
with more than two persons aboard at the altitude of the Mevada Proving Grounds. The H-3
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could carry only two persons and was not satisfactory for most misgion requirements. The
H-19 (after it arrived) was best able to accomplish the aseigned mission.

The control of aircraft flying within the prohibited area at the Nevada Proving Grounds
between shots became a major problem. This was due to the Atomic Energy Commission
Security personnel being unabie to determine the exact position of the aircrait in regard to
the prohibited area. Several aircraft, not scheduled with the Air Test Operations Umt, were
known to have flown over the prohibited area. The Air Test Operaticns Unit had no method of
identifying these aircraft and was unable to take corrective action.

The over-all sampling results were very satisfactory. This was a result of the intensive
training of the pilots, mechanics, and instrument technicians.

The operational results of the participating projects are shown in the annexes by shots.

3 RECOMMENDATIONS

The grcund radio station at the Nevada Proving Grounds shculd be completely checked cut
and cperaticnal at least 10 days prior to the {irst shot. Also, all aircraft flying over the Nevada
Proving Grounds should be modified to use the special classiiied frequencies prior to their
scheduled partiecipation.

At least t'vo H-10 helicopters or cocmparable aircraft, in addition to the terrain survey air-
craft, should be provided for the next operation.

To provide maximum security control over aircraft flying over the prohihited area of the
Nevada Proving Grounds, it will be necessary to install a ground radar plot system and in-
terception sysiem.

It is recommended that flying personnel and instrument maintenance pereonnel with the
experience in this and previcus tests be utilized in future operations. It is also recommended
that the way be left open for the development of new techniques and the use of new aircraft and
new instruments to accomplish the mission in a more successful manner.

4 OPERATIONAL DATA

To provide a better underatanding of the operational data in all annexes, the fcllowing in-
fcrmation i8 presented, by projects, to describe briefly the program of each project having
participating aircraft in the test series.

4.1 Project 1.3, Free Air Blast Pressure Measurement

Canisters were deployed from two B-29 type aircraft to obtain pressure measurements
above an air-burst atomic device, to measure biast pressure in the Mach stem, and to deter-
mine the altitude of the upper end of the Mach stem (triple point) in at least one point.

The canisters were deployed, in a vertical array above Ground Zero, within a 30° angle
from the vertical at an altitude of approximately 3500 to 5000 ft above ground level. These
measurements were made on the DD-I and Eifects detonatfgns.

4.2 Project 4.1, Evaluation of the Hazards of Flying Through the Atomic Cloud

To evaluate the hazards of flying through an atomic cloud, two methods were uszd: (1) ob-
taining gamma measurement by employing the use.of parachute-borne canisters rel2ased from
a B-50 and a B-47 type aircraft; and (2) by using two QF-80 drone aircraft, carrying animals
and seif-recording yamma-measuring instruments, to obtain measurement of gamma radiation
and inhalation hazards. These aircraft flew through the atomic cloud at approximate.y 30,000
and 32,000 ft, respectively.

4.3 Project 5.1, Naval Aircraft Structures

An AD?2 drone type aircraft, equipped with telemetering and direct recording instruments
for measuring structural load, positioned by ground radar at a predetermined point, near
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Ground Zero, was used to verify safe operational limits of this type aircraft ag an atomic
weapon carrier. Algo, this project was to perform a dynamic analysia of effertn of gust ivad-
ing on the aircraft and to investigate effects of dynamic overstressing on the structure of the

aircraft.

4.4 Project 5.2, Biast, Thermal, and Gust Effects on Aircraft in Flight

B-50 type aircrait, instrumented with strain gauges, acceleron:eters, thermocouples, and
pressure gauges, and their outputs recorded by two 18-channel oscillographs, were used to
measure structural response characteristics of a medium bomter, when expoged to btlast,
thermal, and gust effects of a 30-kt atomic bomb, at an overgressure range of 1 psi.

This was designed to determine the minimum operational parameters {o: this type aircraft
for delivery of atomic weapons. When consistent with the primary mission, also measured was
the response of the aircraft to reflected shock, uncer conditions of structural resonance; and
data on wing and stabilizer stresses, aircraft accelerations, and skin temperatures were oh-

tained.

4.5 Project 8.2 Tests of Radar Techniques for Accomplishing Indirect Boml Damage
Assessmen:

The objective of this program was to confirm indications that a radar return can he ob-
tained from an atomic explosion, which can be used in determining Ground Zero and to indicate
gross errors in height of burst and the yield.

4.6 Project 8.3, Field Test of Indirect Bomb Damage Assessment

Current IBDA capabilities were determined, by test under field conditiong, with Strategic
Air Command aircraft equipped with the latest available iBDA systems, flying simulated strike
and suppcrt formations over a target. These aircraft recorded data essential for determination
of the three IBDA parameters, yield, burst height, and Ground Zero.

4.7 Project 6.9, Evaluation of Airborne Radiac Equipment

The testing of airborne radiac equipment, which includes aerial 2nd ground survey equip-
ment, automatic recording dostmeters, droppable telemetering and flare unitg, was accomplished
by a P2V2 type Maval aircraft. This equipment will uitimately be used by special carrier-based
aircraft to provide assault troops with information on contaminated areas they may be entering.
The equipment wiil be evaluated to determine errors and corrections in data taken at altitude
relative to data taken at ground level.

4.8 Project 8.10, Rapid Aerial Radiological Survey

The improvement of procedures in making radiological aerial surveys is the object of this
Army precject.

4.3 Project 6.11, Operaticnal Training for Tactical Air Command Crews

Seven Tactical Air Command airerait participated so that aircrews could undergo realistic
cperational training on the effects oi biast, thermal, and nuclear radiztion that will be <ncoun-
tered in the delivery of an atomic bomb. These aircraft were positioned to be tail aspect to
the point of burst,

Thermal strips, to measure the temperature rise on the aircraft skin, were furnisied

by Wright Air Development Center and were installed in the aircraft by Tactical Air Command
rersonnel.

4.10 Project 7.5, Calibration Analysis of Atomic-bomb Debris

This nroject’s objective was to obLtain calibration data based on the determination of fiasion
Preducts and other nuclear properties of atomic-bomb debris collceted by two manned B-29
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type aircrait close o the dsiozatiun polnt and 2139 at distaat points. These saimples were ob-
tained (1, A -

products and (2) to provide useful information in avaluating the type of atomic bomb tested
with reapect to compos:tion and in estimating the eificieacy of the explosion.

4.11  Delivery Aircrait

Delivery aircrait and crews were furniahed to deliver the atomic devices to the Nevada
Proving Grounds at a time 2pecified by the Test Director at the Nevada Proving Grounds.
4,12 Manned Sampling

Manned sampling was used to obtain the necessary fission products as required by Los
Alamos Scientific Laboratory, Whitney Labcratory, and ATOAT-1 {or radiochemical analysis,
4.13 Terrain Survey

This included the survey of large areas, at low altitude and expeditiouily, for ofi-site
terrain radiation returns 13 required by the Rad-Sale Direciur at the Nevada Proving Grounds.
4.i4 Cloud Tracking

To track the progression of the cloud s0 that civil airways cculd be expeditiously cicared

ior civil and military use.
4.15 Schedule of Nuclear Cetonations

Adreraft Participation Unit
P. 0. 3cx “L”
Mercury, Nevada

Original

Name Mickrame scheduled date Actual date GMT Area  Air./Tower
Annije 17 Mar, 53 17 Mar. 53 1320 3 S00-ft tower
Mancy 24 Mar. 53 24 Mar. 53 1310 4 300-{t tower
Ruth 31 Mar. 53 31 Mar. 53 1300 17-5A 300-ft tower
Dixie 6 Apr. 83 6 Apr. 53 1530 17-3 6150-1t air
Ray 15 Apr. 53 11 Apr. 53 1235 4A 50-ft tower
Badger 11 Agr. 53 18 Apr. 53 245 2 300-ft tower
Simon 25 Apr. 5 25 Apr. 53 1230 i 300-ft tower
Dry (4% cnly) 4 May 53 4 May 53 1830 F 2420-{t air
Encore T May 53 8 May 53 1630 F 2420-1t air
Harry 2 May 33 19 May 53 1220 3A 300-{t tower
Grable 21 May 33 25 May 53 1620 P 500-ft air
Climax 1 June 53 4 June 53 1113 7-3 1350-it air
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ANNEX A

SAMPLING ACTIVITIES AND TECHNIQUES

Before 2 “iscussion of sampling activ ¢s and techniques is possible, it 13 necessary to
clarify and :xplain the nature of the sampling process. The requirements of the Los Alamos
Scientifi- aboratory and the AF project were such that two types of samples were
needed,

Cae type, called a “snap sampie,” was collected during flight through the cloud by per-
mitting air to {low through a probe into a pliofilm bag. Thus it was an actual samale, both
gaseous and particulate, of the cloud itself. This was the type required by the AF ‘project.

The Los Alamos Scientific Labcratory required a strictly particulate type ot “sampie. This
was collected hy the use of specially modified wing tip tanks on F-84 aircraft. When the air-
craft wag ready to collect a sample, valves in the tip tanks were opened, permitting the air
stream to impinge against {iiter paper heid in a grid within the tank. After the sampling was
completed, thege fiiter papers each carried a calculated fraction of the fissionable matter from
the atomic cloud. 3

The minimum size of the samples required was based on the radicchemical experiments
planned; and in colculating the size, the amounts of pilot exposure were also determined. Thus
it was determined that, during the first five shots, pilots of the sampler aircraft wouid accumn-
late a dosage of 2.9 r.

Similarly, it was calculated that the second {ive shots would require a toial pilot exposure
of 2.3 r. With the addition cf the eleventh shot, this figure was raised to 3.1 r. The above fig-
uree are in-cloud exposures and do not include exposure of the pilots cn the return trip or ex-
posures obtained outside the cicud prior to penetration. Since the maximum allowable expcsure
ner percson was set by the Chief, Blological -Medical Division, AEC, at 3.9 r for the entire op-
eration, it hecame obvious that two groups of pilots would he required, that accurate instru-
mentation within the aircraf{t must be used, and that a very precise method of recording ex-
_posure be maintained.

By forming a ratio of the required in-cloud expcsure over the total exposure allowed for
the operation, i.e., 2.9/3.9 = 0.75, we obtained a iigure of 75%. This is the fraction of the maxi-
mum allcwable exposure which we could permit pilots to receive within the cloud and left 25%
of the maximum obtainahle from the various forms of out-of-cloud exposure. These percent-
ages were applicable to any particular mission of the first five shots.

Fer instance, on the NAWLY shot, calcunlations showed that in-cloud exposure
would amount to 1.51 r pé_r pilot while obtaining a 3ample consisting of a fraction of 2 « 107?
of the fissionabie material of the device. If this amount were to be exceeded by, for instance,
9.5 r, that excess of 0.5 r had to be subtracted from the allowance for subsequent missions.
Thus develcped the need for absolute airborne control of exposure of the sampler pilots.

For the gecend series of six shots, the ratio between in-cloud exposure and total allowabie
eéxposure, 3.1,/3.9 = 0.3, showed that the requirements for control became even more stringent,
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inasmuch as out-of-cloud exposure could be only 20% of tha total. The above calculations of
expcsures were baged on the following factors:

i. An average cloud entry time of 2 hr after burst,

2. A predicted bomb yield.

3. An average indicated air-speed, while sampling, of 250 mph.

4. Highly polished aircraft (to reduce residual contamination to a minimum).

If any of these factors change, then, correspondingly, the expesure will change. Specuically, if
entry into the cloud could be delayed, or if air-speed could L2 increased, or if residual con-
tamination could be reduced, the result wculd be a decrease in total pilot exposure while cb-
taining a sample of speciiic size or, conversely, an increasge in sample size for a given pilot
exposure.

Three major steps were taken to increase the ratio of sample size to pilot exposure. Curing
the first operation, MMWIE{see Annex B), it was noted that approximately 50% of the nilot’s ex-
pcsure was obtained duriig the trip home, indicating that residual contamination deposited on
the aircraft was very high. Annex B outlines the steps taken to reduce this factor, and Annex
C shows that polishing the aircraft was rasponsible in part for reducing this 30% to about 17%.

The second step taken was to initiate a program of lining the interior, 3ides, seat, and
back of the pilct's seat with * s3-in. sheets of [ l2ad, Owipg to delay in obtaining this lead, the air-
craft were ..ot completely outfi ttcd until tha, WROY __}sn«,l. {See Annex F.)

The third increase in protection was effected by development of a lead-glass vest designed
to cover the sides and {ront tcrso of the pilot. it was estimated that these vests, by reducing
effectiveness of gamma radiation, would decrease pilot body exposure by 10 to 15%, depending
on the energies of the radiation encountared. Annex C shows that this estimation erred on the
side of the conservatism inasmuch a3 the recduction during the second shot was nearer i7%.
Production of the vests wa3 slow because of limitations of personnel and equipment, but by
BADGER shot {Annex G) enough had been produced that vests were available for each pilct.

" Since allowable exposure per pilot for any one shot was so rizidly limited, it was impera-
tive that instrumentation be such that the pilot could determine ai any instant nis accumeulated
dosage for that shot and thus determine when to break away from the cloud. This integrated
decsage was measured by the integron, an instrument develnped by the Los Alamos Scientific
Laboratory, It was calibrated before each mission and was th2 primary instrument for de-
termining dbreakaway time.

in order to check on the accuracy and ‘he cperaticn of the integren, a numbver of film
badges were placed at various locations on the aircralt, the integron, and the pilot hiinself.
Through compariscn of readings [rom developed film badgzes and the integron, it was possible
to determine quite accurately individual pilot dosages and also to check on sossible matfunction
of the instruments.

The only other radiac instruments uzed aboard the aircraft were a rate meler for deter-
mininy the peak intensity of the radiation field at any one time (this instrument was davelcped
hy the Evans Signal Labcratory and was called a Jasper) and an icn chamber located in the
wing tip with remote reading in the cockpit for determining the radiation at approximately
1 ft from the filter paper containing the radioactive particles collected.

Very little information wus available on peak intensities in the center of the cloud v3 time
after detcnaticn. As the tests progressed, this nfcrmation was recorded and curves were
plotted and are shown ia Figs. A.1to A.3._The lLige 1T 5 (Fig. A1) represents the averag
decay and rate for the first three shots, QN‘(, 'RM.TH AUD DANE, } ts sharp de(.llwtv,
as compared to the flatter line ITH?, shows a more rap‘m Tecay 1y cue to cloud shear,
dispersion, and similar natural causes. Line IT? shows a theoretical average rzte of decay
and i3 included for comparison purpcse. Similarly, Fig. A.2 ig the average for shots' N‘NCX

hAQR‘f ENCOﬁﬁ ANb BADAER, ‘and Fig. A.3 is the average for shots' cL\Mﬂ‘A,
[5\““)“ &Nu\t, r.md“Gu‘T m Fig‘A 3 the second theoretical curve, line 1T M was neces-
sifated hv the greater yield of the ' (‘_L\MA& ,sm. Figure A.4 iliustrates the increased
sample for a given pilct ¢ axpesure) which could be obtained by deiaying cloud entry time.
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Aircraft Participation Unit
P.0. Box L
Mercury, Nevada

The following is the total amount of radiation received by the sampler and terrain survey
pilots for the operation.

Name Total, mr Name Total, mr

Sampler Pilots

1785 il 2280
2780 3520
3015 3075
2905 3875
3810 2440
2930 2525
3620 4110
4345 3660
2720 225
2415 3010

Terrain Survey Pilots

14,540 " _ 940
40 2770
. as a helicopter pilot, was monitored by the on-

site test group.
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ANNEX B

ANNIE SHOT SUMMARY

Preparations were finalized for the first uperation of Upshot-Knothcle spring test series
at the Nevada Proving Grounds 10 March 1953. A preliminary weather briefing was conducted
at the Control Point for the Test Manager's advisory panel and staff at 0830 PST; also briefings
for the aircrews and technicians were conducted at Xirtland Air Force Base, New Mexico, and
Indian Springs Air Force Base, Nevada, at 1300 PST fcr their participation in this operation.
The final weather briefing for the Test Manager's advisory panel, staif, and invited participants
was conducted at 2130 PST.

The weather was forecast to be satisfactory for the detonation with winds from aperoxi-
mately 270° at a velocity of 40 to 80 knots between 20,600 and 40,000 {t. The actual winds at
H-hour were as {orecast.

H-hour was at 0520 PST (1320 GMT) 17 March 1352. This shot was the so-called “open
shot” with wide coverage by radio, television, and newsmen.

The nuclear device was detcnated at the schedulad H-hour, 0520 PST, and the operaiion
was highly successful. The {ireball yield was estimated at 17 kt. A total of 42 test aircrait
sorties were flown in support of this shot, with participating aircraft as follows:

No Type Project Code Name
3 B-29 6.2 IEDA Dish Pag 1, 2, and 3
1 Dav2 6.3 Radiac Motor Boat
2 B-29 Clcud trackers Cock Book 1 and 2
1 B-25 Cloud tracker Cook Beok 3
13 B-2 8.3 SAC IBDA Backbone
1 AD2 5.1 Navy drone Duck Bill Dog
2 F8F 5.1 Drone mother Duck Bill 1 and 2
2 AD4 5.1 Armed escort Duck Bill 6 and 7
1 C-457 DWET photo Tin Type
1 B-50 13.1 Sampler controller Skul} Cap
0 -84 13.1 Sampling Tizyer Red, White, and Blue 1, 2, 3, and 4
1 L-20 On-site terrain survey Ever Reudy 4
1 C-45 6.10 Cattle Car
1 C-+7 Off-site terrain survfsy Ray Mop

The Navy Drone {Project 5.1} was flown as a manned aircraft due to technical difficulties
which prevented a nullo mission; however, as @ manned operation. much valuable informaticn
was gained Ly placing the aircraft at 17,000 {t MSL and 9000 ft teyond Ground Zero at H-hcur.
This missicn provided an excellent check on their calculations of the offect that a drone air-
craft {lying at 9000 ft MSL and 3600 ft bevond Ground Zero would have received.
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The participating aircraft in Project 6.2, Indirect Bomb Damage Assessment, did nit ob-
tain all their desired data because of 2 misunderstanding of the aircrews at briefing on the
exact “time count down” to be made prior to H-hour. This deficiency was corrected at the
debriefing.

The cloud-sampling operation was directed by the sampler controller (Skull Cap) directing
the F-84 samplera with excellent reeults. The requirement for shoti AWN{Ewas to obtain a
fraction of 2 x 10”1 of the fissionable material for a 20-kt device. THIE 18 a relatively small
sample and required an exposure of only 0.1 r at H + 2 hr.

The cloud height was forecast to he approximately 39,000 {t, and the winds were forecast
to be fairly strong. The plan was to delay sampling as long as possible, in this case 2‘/. hr,
thereby increasing the ratio of sample size vs exposure.

The aircraft were alerted to depasrt at 10-min intervals, and the first sampler penetrated
at 1737. Cirrus cloud lavers at various altitudes caused some difficuity.

Peak intensities for the first samnplers were about 9 r/hr, and sampling proceeded
normally.

Seven ajrcraft sampled and in all cases obtained a sample equal to or better than that
required. Four air or “‘snap” samples were taken for A

One instrument failure uccurred cn Tiger Red 2. This was the wing tip ion chamber and
was caused by the dynamic condenser.

The ratios of “integron-last pass” over “integron-landing” were checked and in all cases
indicated that approximately 50% of the total exposure was received on the return trip home.
This being much higher than it should indicated that the aircraft were being contaminated by
particles sticking to the airplane surface. This was not serious, however, on this shot due to
the low exposure required.

Requisitions were put in immediately for an acid brightener and polishing agent. This was
obtained, and a program was initiated to have all aircraft polished as soon as pcssible. There
were only two experienced sampler pilcts on this operation, the remainder being uninitiated
personnel who had had intensive training by the 4925th Test Group (Atomic). The highly suc-
cessful results obtained on this cperation speak very well of tre personnel conducting this
training program.

Communications at the Control Point for this operation were very unsatisfactory: how-
ever, by making on-the-spot improvizations, radic contact was not lost with any of the air-
craft, and all necessary data were obtained from the partictipating aircraft.

The mission of Aii Test Operations for this shot was completed on D + 1 day, 18 March
1953, when the low-level T-47 oif-site terrain survey aircraft landed at Indian Springs Air
Force Base, Nevada, at approximateiy 1330 PST.
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Mercury Weather Station
Nevada Proving Grounds
Mercury, Nevada

Actual Weather Conditions for Nuclear Detonation One, 1320 GMT, 17 March 1953

Cloud Cover: Six tenths cirrus stratus above 30,000 ft MSL
Precipitation: No precipitation within 1000 miles downstream
Height Ground Zero: 4025 ft MSL

Burst Height: 4325 ft MSL

Pressure: Ground Zero 676 mb
Burst height 868 mb
Virtual Temperature: Ground Zero 37.4°F
Zurst height 47.0°F
Actual Temperature: Ground Zero 26.9°F
Burst height 46.2°F
Relative Humidity: Ground Zero 43%
Burst height 38%
Altimeter Setting: 30.68 at Ground Zerc
Winds (height above MSL, degrees {rom true norik, and speed in knots):
Surface, light and variable 16,006  280° 20 kaots
4,000 350° 07 knots 18,000 270° S0 inots
8,00¢c 330° i0 knots 20,000 270° 42 knots
10,000 270° 18 knote 25,000 270° 0 knots
12,000  260° 15 krots 30,000 260° 60 lmots
14,000 280° 20 knois 35,000 280° 71 knots
15,000 230° 20 kaota 40,000 260° 92 knots
Height of Tropopause; 37,500 {t MSL,
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Table B.2—MANNED SAMPLING DATA FOR SHOI'!“'\EIIU MARCH 1953, 1320 GMT

Aircraft type, Wing

serial No., Entered Peak Time Inte- Cockpit tank
nickname, Pass cloud, inten~ in cloud, grated back- read- Altitude, °Snap
and pilot No. Z-time sity sec dosage  ground ing Mft taken
F-84, 1028, 1 1623 3 70 0.1 1.7 36.2 Yes

Tiger Red 1.

{

F-84, 1032, 1 1657 2 32 0.06 T No
Tiger Red 2, 2 1708 1.5 110 0.2 0.1 35 Yes
F-84, 1043, 1 1600 8 35 0.12 0.05 3.4 36 No
Tiger White 2,

F-84, 1045, 1 1550 2 70 0.1 0.05 0.1 32.5 No
_Tiger Whitg 3, 2 1601 7 110 0.2 0.15 3.4 34.5 Yes
F-84, 1051, 1 1608 1.1 10 0.05 36.8 No
Tiger Blye1, 2 1612 3 60 0.2 0.2 5.0 35.8 No
F-84, 1054, 1 1657 14 4 0.17 5.5 36.5 No
Tiger Blue 2,

F-84, 1055, 1 1537 1.5 80  0.05 1 39 No
Tiger Blye 3, 2 1551 2 40 0.14 2.1 37 Yes

Table B.3——RADIATION RECEIVED BY PERSONNEL
ON SHOT My 17 MARCH 1953, 1320 GMT

Read-
Name Position ing, mr
Terrain Survey
Instrument pilot 20
Samplers

Pilot 150
Pilot 310
Pilot 150
Pilot 370
Pilot 230
Pilot 150
Pilot 40
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Table B.4— F-84G AIRCRAFT CONTAMINATION DATA FOR SHOTIM\gU MARCH 1953,
1320 GMT, AIRCRAFT NO, 51-1028-A

Contamination, mr/hr
Flrst reading, Second reading, Third reading,

17 March, 18 March, 19 March,

Loading 1715 hr 1730 br 1735 hr
Cocipit
Alr intske (8 in. Inside} 140 140 14 4
Right bomb rack ' 180 19 6
Right wing (leading edge) 120 24 10
Right pylon rack
Right wing tip 16 3
Right wing tip tank 450 150 14 4
Right side turbine 220 220 2l 9
Rizht horizontal stabilizer 120 20 6
Tail pipe (8 in. inside) 149 17 5
Left horizental stabilizer 120 20 ]
Left side turbine 219 210 21 9
Left wing tip tank 400 110 14 5
Left wing tip 18 5
Left pylon rack
Left wing (leading edge) 110 26 10
Left bomb rack 180 19 8
Dive brake 400 31 12

Note: Cecontaminaticn used after first and second readings, natural decay.

Table B.5—F-84G AIRCRAFT CONTAMINATION DATA FOR SHOT AN/, 17 MARCH 1953,
1320 GMT, AIRCRAFT NO. 51-1043-A

Contamization, mr/hr
First reading, Second resding, Third reading,

17 March, 18 March, 18 March,

Loading 1640 he® 16G0 hr 2320 hr
Cockpit
Air intake (6 in. inside) 300 300 17 7
Right bomb rack 350 19 6
Right wing (leading edge) | 249 20 8
Right pylon rack
Right wing tip 17 &
Right wing tip tank 1000 140 16 3
Right side turbine 220 220 18 9
Right horizontal stabilizer 200 20 8
Tail pipe 'S in. ingide) 250 14 7
Left horizontal stabilizer 249 18 5
Left side turbine 270 270 31 11
Left wing tip tank 750 180 ’ i6 6
Leit wirg tip 18 6
Left pylon rack
Left wing (leading edge) 200 24 10
Left bomb rack 270 18 ]
Dive brake 1200 31220 32 b3

Note: Decontamination used after first reading, naturai decay; after second
reading, gunk and Tide.
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CONTAMINATION, MR/Hk
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Fiz. B.1 —F-81G aircraft contamination; Shot Q_N_“_‘J_ 17 March 1953; aircraft
No. 51-1028-A. Time of first survey, 0915 PST (1715 GMT!. Valucs
plotted are average over-all aircraft contamination.



CONTAMINATION, MR/HR
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Fig. B.2—F-4G aircrafi contamination; Shot ﬂml 17 March 19583; aircraft
tio. 51-3043-A. Time of firgt survey, 0640 PST (1640 SMT!. Values
plottod are average over-all aircraft contamination.
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Table B.6— F-84G AIRCRAFT CONTAMINATION DATA FOR SHOT 'mﬂlg 17 MARCH 1953,
1320 GMT, AIRCRAFT NO. 51-1045-A :

Contamination, mr/hr

First reading, Sccond roading, Third reading,
17 March, 18 March, 18 March,
Loading 1700 hr 1620 hr 2140 hr
Cocknit
Air intake (6 in, inside) 370 370 20 17
Right bomb rack 240 20 12
Right wing (leading edge) 180 30 19
Right pylon rack
Right wing tip 19 G
Right wing tip tank 2400 300 18 8
Right side turbine 830 390 25 14
Right horizontal stabilizer 320 23 1
Tall pipe (6 in, inside) 600 209 20 14
Left horizontal stabilizer 270 22 11
Left side turbine 900 340 49 16
Left wing tip tank 1700 160 14 9
Leit wing tip 18 9
Left pylon rack
Left wing tleading edge) 170 32 13
Left bomb rack 240 20 14
Dive brake 1i¢0 400 41 23

Note: Decontamination used after [irst reading, natural decay; after second
reading, gunk and Tide,

Table B.7-— F=-84G AIRCRAFT CONTAMINATION DATA FOR SHOT ’WIE 17 MARCH 1953,
1320 GMT, AIRCRAFT NO. 5i-1032-A

Contamination, mr/hr

First Secoad Third Fourth Fifth
reading, reading, reading, reading, raading,
17 Marck, 18 March, 12 March, 19 March, 19 March,
Loading 1820 hr 1745 hr 1540 hr 1720 kr 2315 hr

Cockgit
Alr intake (6 in. inside) 200 480 54 32 22 13
Night bomb rack 420 80 8 14 12
Right wing (leading edge) 460 100 43 24 18
Right pylon rack
Rizht wing tip 45 25 7 7
Right wing tip tank 2100 340 44 28 3 G
Right side turbine 925 700 53 3l 19 11
Right horizcntal stzbilizer 380 70 ai 12 9
Tail pipe (8 in. inside) 400 400 42 23 12 10
Left horizontal stabilizer 489 65 31 3 8
Left side turbine 999 390 (A} 34 17 <
Left wing tip tank 2300 350 14 22 6 5
Lefit wing tip 46 28 8 6
Left pylon rack
Left wing (leading adge) 450 110 44 21 i8
Left hbomb rack 410 70 29 17 13

18

Dive brake 1200 25 52 34

Note: Decontamination used after [irst and second readings, natural decay; after third
and fourth readings, Tide,
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CONTAMINATION, MR/HR

e SR Sl T TS
: - |
L_ B

100 — p_—
= NATURAL DECAY -
» ‘\ GUNK, TIDE AND WATER ~

\

40: \\ :
= \ 3
- \ !
= \Tnaonmcm. DECAY =
5= \ =
- N v

\

; b b el I b - R

] 10 100 1C00

TIME M HOURS AFTER H-~HOUR

Fig. B.3— F-34G aircraft contamination; Sho! YMVAE 17 March 1953; afrcraft
No. 51-1045-A. Time of first survey, 0900 PST (1700 GMT). Values
plotted are average over-all aircraft ccatamination.

33



CONTAMINATION, MR/HR
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Fig. B.4-—F-84G aircraft contamination;

e
Shot nm,z‘n March 1853; aircraft

No. 51-1032-A. Time of first survev, 1020 PST (1¢20 GMT). Values
plotted are average over-all airerait contaminatica.
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Table B.8 — F-84G AIRCRAFT CONTAMINATION DATA FOR SHOT ANME 17 MARCH 1953,
1320 GMT, AIRCRAFT NO. 51-1051-A

First rcading, * Sccond reading,

Contamination, mr/hr

Third reading, Fourth reading,

17 March, 18 March, 19 March, 19 March,

Loading 1805 hr 1715 hr 1750 he 2225 hr
Cockpit
Alr intake (6 in. ingide) 460 380 38 14 14
Right bomb rack 450 38 18 10
Right wing {leading cdge) 320 110 28 16
Right pylon rack
Right wing tip 1000 290 39 15 8
Right wing tip tank 39 14 6
Right side turbine 6500 480 110 20 1
Right horizontal staoilizer 380 40 14 9
Talil pipe (8 in, inside) 400 360 35 14 9
Left horizonta! stabilizer 399 42 17 9
Left side turbine 500 480 110 20 11
Left wing tip tank 600 300 33 14 6
Left wing tip 34 14 9
Left pylon rack
Left wing (leading edge) 270 110 26 19
Left bomb rack 410 130 17 13
Dive brake 1060 140 45 18

Note: Decontamination used after first and second readings, natural decay, afier third reading, Tide.

Table 3.9-— F-84G AIRCRAFT CONTAMINATION DATA FOR SHOT”MI{.
1320 GMT, AIRCRAFT NO. £1-1054-A

{7 MARCH 19353,

Contamination, mr/hr

First reading,

Second reading,

Third reading,

17 March, 18 March, 19 Yarch,

Loading 1758 hr 1735 hr 545 hr
Coclpit
Air intake (6 in. inside) 280 280 22 S
Right borab rack 170 2 7
Right wing (leading edge) 110 44 12
Right pylon rack
Rizht wing tip 2 T8
Right wing tip tank 600 140 18 4
Right side turbine 200 200 3 10
Right horizontal stabilizer 130 28 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>