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Chapter 1

INTRODUCTION

1.1 GENERAL

1.1.1 The Atomic Energy Commission , in addition to its other functions , has been giventhe responsibility of controlling the health hazard produced by radioactivity in all phases of theAtomic Energy Program. Thus, when atomic devices are tested at the Nevada Proving Grounds, - ‘the AEC must take action to provide radiological control and protection for the personnel in-volved in such tests as well as protection for residents located in the nearby vicinity and else-where in the United States.
1.1.2 In order to carry out the requirement outlined above , the AEC requested that ineDOD furnish an organization capable of providing the necessary radiological control and pre-senting the necessary data to evaluate the radiological hazards involved .

1.2 HISTORY

1.2.1 Operation Buster-Jangle , fall 1951, saw the first military participation in the Con-tinental tests being held in Nevada; prior to this time only one test had been conducted inNevada, Operation Ranger. The Rad-Safe organization for Buster-Jangle was organized andmanned by H-Division of LASL and was augmented by a group of military personneL originallyscheduled for the Windstor m operation , which had been canceled . This group, consisting ofapproximatel y 30 offic ers from all three services , assisted in the Rad-Safe portion of the op-eration. At the conclusion of this operation , the Chief , Chemical Corps , was given the respon-sibility of furni shing the trained Rad-Safe personnel for the following operation, Tumbler-Snapper , spring 1952. The Tumbler-Snappe r operation was the first continental test in whicha full scale military Rad-Safe organization was used. The 216th Chemical Service Companyfrom Rocky Mountain Arsenal formed the greater portion of this organization. The 216th wasaugmented by personnel , in small numbers , fro m the Signal Corps, other Chemical ServiceCompanies , and the Air Force and Navy.
1.2.2 Upon completion of the Tumbler -Snapper operation , plans for a new type of organi-zation to facilitate handling of this type of operation were formulated. A special Rad-SafeSupport Unit was to be formed for Operation Upshot-Knothole. This unit was to be activatedand manned at the Training Center , Fort McClellan , Alabama , and would consist mostly ofChemical Corps personnel who would be augmented by 10 personnel from each of the othertwo services, Air Force and Navy. In addition to the above personnel , an Off-Site Had-Safegroup was to be organized to Consist of civilian Public Health Service personnel , with augmen-tation by military personnel from the Rad-Safe Support Unit. All the above were to be under thecommand of an officer appointed by AFSWP.

II

URCLA~t~~1flcfl - 



-

1. 3 ORGANIZATION OF REPORT

1.3.1 This report Usel! is divide d int o separ .ite ch apt ers  t or each shot w i th  the period
runn ing from D 1 of one shot to D I of the t ollow ing shot . F.u h chapt er has a separate set’ —

t ion for On—S ite Operations , Off -Site Operations , Air P ar t i c ip at i on , L og istics a nd Supply, and
General Comments. Chapter 13 contains an account ~if the roll —up ii i  the Rad —Safe Uni t  and
miscellaneous Item s that were not covered in the prev ious ~~~~~~~ Chap ter 14 contains a
general account of the operat ion and funct ion of the Rad-Sal , ’ t.’ i i i t  and th e n iajo:  sections.

1.4 ORGANIZATION AND PERSONNEL OF RAD-SAF E UN IT

1.4. 1 The functional organizat ion of the Rad-Safe Unit  for Oper ati on U pshot - Knothole ,
the missions of the sections of the unit . radiolog ical safety regulat ions , and permissible con-
taminat ion levels are shown in the Rad-Safe Unit Operation Order , m cI. 1. The omitted an-
nexes , showing the procedure of operation of the sections , can be found in WT-702(REF. ) .

1.4.2 A total of 264 per sons was assigned to the Rad-Sale Unit  during the operation , and
105 parttctpated In all shots. The majority of the personnel were provided by the Chemical
Corps Training Command with the temporary assignment to Mercury of the 9778 TSU as the
Rad-Safe Support Unit , with an approximate strengt h of 26 officers and 144 enlisted men. Five
Navy officers and 5 Navy enlisted men , 5 Air Force officers and 13 airmen were on TDY to
Mercury, to augment the uni t . The Off-Site group, headed by a LASL c iv i l i an , consisted of
15 PHS officers , 2 LASL civilian s, I Chemical Corps officer , and approximatel y 10 enlisted
personnel from the support unit and augmentation personnel. The instrument repair section
of On-Site Operations was supported by personnel of Project 6.8.

1.4 .3 All the above personnel functioned as an in t egr at ed  unit  un der the direction of the
Head of the Rad-Safe Branch , P and 0 Division , DWET , who was designated as the Rad-Safe
Officer , for Test Dire ctor , a t the Nev ada Proving Groui~ds.

1.4.4 As the burnout problem for monitors (or thi s operation would be greater than that
for previous operations , arrangements were made with the (‘hemu’aI Corps Training Center to
keep a reserve group of mon itors , approximat ely  20 , at Fort McClellan. These would be avail —
able to the Rad-Sate Unit at any t ime during the operation . In addition to this , arrangements
were made for four members of the Passive Defense Group at Sandia Base for use dur ing the
latter half of the operation. These four would generall y be used as monitors and would be
given as much experience as possible during this phase of the operation .

1.5 AIR SUPPORT

1.5.1 Air support for the Rad-Safe Unit was provided liv the 4925th Test Group (Atomi c) of
AFSWC. It consisted of two R-29 ’s and one B-25 used for cloud t r acking,  one C-47 and two
L-20 ’s used for the low level terra in  survey , and two helicopters to be used for on-site surveys.
All the above p lanes were controlled by the Control Offi cer  of the Rad-&i(e Unit through the
Air Control Officer of the 4925th Test Group (Atomic I.

1.6 SUPPLIES

i.6.1 All supplies needed for the operat ion , which were not already on hand from previous
operattons , were purchased by the AEC. Many cr i t ical  i tems did not a r r ive  unt i l  j ust prior to
the f i r s t  shot; and , although this caused some d i f f i cu l t y ,  everything except communications
checked out satisfactorily before the first  shot . A check on communications was not possible
as the vehicles arr ived late and some radios were not installed unt i l  the day before shot time.

• The radios installed In mi l i t a ry  vehicles were not sat i s fac tory .  The new m i l i t a r y  vehicles had
a 24-volt ignition system. The radios operated on a 6-volt sy stem . This problem was not

;
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satisfactor ily solved by the i — . - . Vegas Field Office prior to the first shot, In addition , therepeater station could not be relied upon. A dry run , scheduled at 0500 two days before thefirst  shot , was completed Withou t communicat lot i s because the repeater station was not func-tioning tha t morning .
1.6.2 The 35 ,000 f i lm badges foi~ the operation were arranged (or through H-DivisionLASL , and the Division of Biology and Medic ine. They were made by flu Pont and consistedof a 502. and a 606 f i lm , the 502 being the more sensit ive. The f i lm s  were to be covered by aLead shield on each side 0.72 mm thick and ‘

~ 
in. wide by I In. long. They were received fromthe manufacturer with ~ in . lead coverage on one side and I in. of lead on the other. Arrange-ments were made through the Purchasing Department of LASL to ha ve a portion of them re-turn ed to Du Pont (or correct ion. So as not to delay the operation , this was done in incrementsof 5,000 badges, In all , 28 ,000 were corrected.

1.7 PROGRAM MONITORS

1.7 .1 ProJect requiremen~~ were to be met by appointing an officer monitor for eachprogran ’i . This program monitor would generall y coordinate the needs of his particular pro-gram , would monitor for tha t progra m whenever possible , and would arrange for the additiona lmonttor~ needed for the program , Program monitors would attend all rehearsals of their pro-grams. A letter , m c!. 2 , was sent to each program , project , and contractor , to introduce theHad-Safe Unit and the program monitor and to bri efly introduce the Had-Safe requireme~~~ totest personnel,

1.8 CALIBRATION OF INS TRUMENTh AND DOSIMETERS 
f• 1.8.! The Instrument repair section mechanical ly calibrated all survey instruments be- I 

-

~tween each shot period. Instruments were assigned to active monitors by the week. Monitorswere then required to check calibration of their individual Instrument on the calibration rangebefore each monitoring assignment, Frequent checks were made by the On-Site OperationsOfficer to see that the calibration checks were thorough. A I curie Co 0 source obtained fromOak Ridge was calibrated against sources at Los Alamos by the officer in charge of the Dosim-etry and Records Section , to be used as a source for calibration of the survey meters.1.8.2 All dosimeters were calibrated against a known Co’° source . Those pocket dosim-eters not meeting a 10 per cent tolerance or considered unsati sfactory for another reason weresegregated for return to the manufacturer. Calibration curves were run on f i lm badges to beused during the operation both at the Nevada Proving Grounds and at Los Alamos. The twocurves checked excellently .

13
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Inc loaure I

RADIOLOGICAL SAFETY OPERATION ORDER NO. 1-53 (UPSHOT- KNOTHOLE)

Table of Contents

Purpose
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Responsibilit ies
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Annex B, Radiological Safety Regulations
Annex C, Permissible Contamination Levels
Annex D, Responsibilities of Subsections
Annex E , Employment of B-29 and B-25 Aircraf t  for Cloud Tracking [Omitted i
Annex F , Delineation of Fa ll-out Pattern [Omitted]
Annex G , On-Site Operations [Omitted]
Annex H , Oft-Site Operations [Omitted] 

*Annex I , Logistics and Supp’y tOmitted i
Annex J , Communications [Omitted]
Annex K , Control Section [Omitted]
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I.

RADIOLOGICAL SAFETY OPERATION ORDER NO. 1-53 (UPSHOT/KNOTHOLE)

1. Purpose

The purpose of this radiological safety plan is to provide for the protection of all persons
at or within a radius of 200 miles of the Nevada Proving Ground s, for the maintenance of op-
erational efficiency of personnel involved in Operation Upshot/Knothole in the presence of
radiological hazards , and for the collection and dissemination of radiological safety informa-
tion,

2. Organization and Personnel

a. The Radiological Safety Organization is shown in Annex A to this order. 4 - -
b. Personnel of the Had-Safe Organization will consist of a Had-Safe Support Unit organ- r .

ized and trained by the Chemical Corps Training Command. This unit will be supported by
LASL civilians , U. S. Public Health Service Officers , and selected Armed Forces Advisory
personnel.

3. Responsibilities

a. The Radiological Safety Officer is responsible for carrying out the Had-Safe policies of
the Test Director. Re is responsible f or keeping the Test Director informed of the radiological
status at the Nevada Proving Grounds and within a radius of 200 miles of the target areas. To
fulfill these responsibilities he will supervise and coordinate all activities of the Had-Safe —

Organization. He is responsible for furnishing all ground monitoring services r equired for
scientific programs and for radiological safety in areas within a radius of 200 miles from NPG.
He is responsible for providing the Test Director with up-to-date situation charts and maps
showing on-site and off-site data and with plotting data prov ided by cloud tracking and terrain
survey aircraft. He is responsible for coordination with the Indian Springs AFB Had-Safe
Officer in handling certain Had -Safe requirements.

b. The Had-Safe Staff Officer will act as advisor to the Test Director on general medical
matters and on all radiological safety matters affecting health and welfare of personnel at NPG
or having implications external to NPG. He will work closely with the Had-Safe Officer , and is
to advise on technical medical matters. He will act as liaison officer for and advisor to the —
Test Director in connection with radiological safety of aircraft  crews , sample handling person-
nel , and plane decontamination at Indian Springs.

TOM D. COLLISON
Lt Col , Cml C (Arty)
Had-Safe Officer , NPG
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Annex B, Radiological Safety Regulations

1. The total permissible dose for personnel involved in this operation is 3.9 roentgens,
gamma only, unless reduced by the Test Director because of previous or anticipated future
exposure. No limitation is placed on the rate of accumulation of the total dose.

2. The arrival and proposed use of rad ioactive sources at Nevada Proving Grounds will be
reported to the Radiological Safety Officer.

3. All samples of radioactive materials which are removed from the test site will be
packaged and loaded so as to reduce radiation to a minimum and will be cleared by the R&d-
Safe On-Site Operations Officer.

4. Contaminated containers for radioactive materials and equipment , other than those
couriered , leaving the test site will be decontaminated , packaged , monitored , and labeled in
such a manner as to satisfy the requirements of the Interstate Commerce Commission for
transportation of same. This information will be furnished by the Had-Safe Officer upon re-
quest.

5. All samples of radioactive material which are couriered in aircraft will be packaged
and loaded so as to reduce radiation to a minimum. The Had-Safe Officer at Indian Springs
AFB will have a survey made of the package to determine if adequate precautions have been
taken. The following criteria will determine space and packaging requirements : Pa

a. Prior exposure of aircraft and courier personnel .
b. Anticipated future exposures on trip.
c. Lengt h of time of exposure on trip.
d. In all cases crew members will be limited to dosage rates of less than 20 mr/hr .

8. Each area in which a detonation takes place will be considered contaminated until
cleared for operations by the Test Director.

7. Entry to and exit from contaminated areas will be via Had-Safe check points only.
8. Contaminated areas of intensities greater than 100 mr/hr will be delineated as such; fpersonnel entering these areas must be accompanied by a monitor and will be subject to clear-

ances by the On-Site Rad -Safe Operations Officer. Had-Safe clothing and equipment will be
issued to the personnel.

9. Areas of intensities less than 100 mr ,’hr and greater than 10 mr/hr will be controlled
areas; personnel entering these areas will be subject to clearance by the On-Site Had-Safe
Operations Officer. Monitors are not required for entry into these controlled areas.

10. Areas of intensities less than 10 mr 1hr are unrestricted from a Had-Safe standpoint.
I I .  Had-Safe monitors assign ed to individuals or groups working in contaminated areas , or

with contaminated equipment during recovery operations wilt act in an advisory capacity to
keep the recovery party leader informed of radiation intensities at all times. The recovery
party leader is expected to accept this advice and act accordingly. It is the responsibility of
both the leader and the members of the recovery party to adhere to the limits established in
these regulations.

12. Film badges , dosimeters , and protective clothing (coveralls , booties , caps , gloves, dust
respirators , etc.) as deemed necessary will be issued to personnel entering contaminated areas
by Had-Safe Supply in the Had-Safe Building.

13. When eating or smoking in any contaminated area , sensible sanitary precautions will be
taken.

14. Prior to each shot a schedule of events for the first day after the shot will be published
• by the Test Director. This schedule will be followed explicitly for entry times until such time

as the area is declared clear.
15. All projects will submit as soon as possible , and at least ~4 hours prior to entry time,

to the On-Site Operations Officer , a list showing personnel by fu ii  name , project , work area ,
estimated duration of stay, and desired time of entry. The On-Site Operations Officer will use
this information in providing film badges , dostmeters , and clothing, and in assigning the neces-
sary monitors.

~~~~~~~~ SIFI~ 
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16. There wlU be no change of it inerary or area to be covered after entry into a controlled
or contaminated area without authorization from the On-Site Had-Safe Operations Officer.

17. All vehicles used in contaminated areas will  be checked through the vehicle decontami-
nation section before return to Camp Mercury or re-entry into contaminated areas . Users of
privately-owned or AEC rented vehicles are advised that contaminated vehicles will be held at
the decontamination station until decontamination is completed.

18. All southbound vehicles will be monitored at the junction of the main road and the access
road to the R&d-Safe Building. Clearance through this monitor station is mandatory prior to
departure for Camp Mercury. (After completion of tests In Yucca Flat , a station will be placed
in a corresponding point in the Frenchman Flat area.)

19. Current radiological situation maps of the test areas will be maintained in the briefing
room of the R&d-Safe Building, in the Had-Safe Control Office in Building No. 1 at the CP , and
in the orderly room at the R&d-Safe Support Unit , Building No. 200.

20. Current air and surface radexes and radiological situation maps of peripheral areas
will be maintained in the Had-Safe Control Office in Building No. 1, CP.

21. All personnel within viewing distance of an atomic detonation who are not supplied with
protective goggl es will turn away from the detonation point and close or cover their eyes during ,‘ 

-
the time of burst.

TOM D. COLLISON
Lt Col , Cml C (Arty)
Had -Safe Officer , NPG

Annex C, Permissible Contamination Levels

1. The contamination levels listed hereon are to be regarded as advisory limits for con-
trol of contamination under average conditions.

2. All readings of surface contamination are to be made with side window type geiger
counters , with tube walls not substantially in excess of 30 mg/ cm square with shield open. The
surface of the probe should be held one (1) inch to two (2) inches from the surface that is under
observation unless otherwise specified.

3. Personnel and clothing tolerances are as follows:
a. Skin readings should not be in excess of 1 mr /h r .  Complete decontamination by

bathing is to be attempted. 
0

b. Underclothing and body equipment , such as the internal surfaces of respirators ,
should be reduced to 2 mr , hr.

c. Outer clothing should be reduced to 7 mr/hr .
4. The interior surfaces and occupied sections of aircraft  and vehicles should be reduced

to 7 mr/hr . The outside surfaces of vehicles should be reduced to less than 7 mr/hr gamma
only at five (5) or six (8) inches from the surface.

5. In air and water the following continuous levels of radioisotope are considered safe:

Long-I ived
alpha

Beta or gamma emitter emitters

Water 10 ’ Md cc 10 ’ pc cc
Air 10’ ’ pc/cc 5 -

~ 10~~ pe, cc
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In air for any 24-hr period after a shot , l0~’ pc/cc, of which particles less than Sp shall
not exceed 10 ’pc,cc.

TOM D. COLLISON
Lt Col , Cml C (Arty)
R&d-Safe Officer, NPG

Annex D, Responsibilities of Subsections

1. The missions of the support elements of the R&d-Safe Unit are listed hereon.
2. The Had-Safe Support Unit Commanding Officer:

a. Will be responsible to the Had-Safe Officer , Nevada Proving Grounds for: 0

(1) The accomplishment of the missions assigned to the subsections of the R&d-Safe
Support Unit.

(2) Maintaining the R&d-Sate Support Unit at a state of maximum effectiveness for (
requirements at the Nevada Proving Grounds.

(3) Assigning of his personnel to various sections and their training and education
preparatory for their assignments.

(4) Necessary inspections , musters , and inventories of equipment to insure readiness
- to carry out assigned missions.

(5) Requiring that records , relative to personnel , material , and operat ions are main-
tained , the consolidation of all journals and recommended changes to SOP’s and section pro- 11
cedures.

0 (6) The operational administration pertaining to the Radiological Safety Unit. (1
(7) Upon the completion of the operation he will submit a complete operations report

with recommendations for future organization or changes in his present organization. This
recommendation will include a complete table of distribution with a view toward the establish-
ment of a Had-Safe Unit for the Nevada Proving Grounds that will be able to fill all R&d-Safe
requirements exclusive of Desert Rock and Indian Springs Air Force Base.

b. He will generally be responsible as a Unit Commander for:
(1) AdminIstration , pay, housing, and recreational facilities for personnel in his

command.
(2) Promoting and preserving morale , state of health , physical fitness , and the wel-

tare of his command , and seeing that appropriate recognition is made of noteworthy perform-
ance.

(3) Appropriate disciplinary control of personnel within his command , including
recommendations f or courts and boards.

(4) In case of accident or death of service personnel assigned to the provisional unit ,
- he will comply with required procedures and regulations.

3. Off-Site Operations Officer: The Off-Site Operations Officer will be responsible for: 0

a. Off-Site personnel , Off-Site surveys, air sampling, and a counting room.
b. The Off-Site radiological situation maps in the Had-Safe Control Room , and through

it he will keep the Control Officer informed of the general off-site picture.
c. Directing any survey required by low level liaison planes or helicopters.
d. An area of responsibility generall y including the area within a 200-mile radius of the

Nevada Proving Grounds, with particular consideration for inhabited areas.
e. Maintaining a journal of each day ’s activities and maintaining a record of the size ,

shape, and duration of the fall-out pattern.
f. Making and recording particle size measurements , decay characteristics, and ab-

sorption data on the beta component of gross fission products , and determining, where possible,
the specific activity per particle.

0 
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4. On-Site Operations Off icer :  The On-Site Operations Officer wil l  be responsible for:
a. All activities and p rsonnel of On --Site operat ions Inc ludin g :

(1) Initial surveys.
(2) Project monitors.
(3) Briefing of monitor and proj ect personnel.
(4) Vehicle and equipment decontam ination .
(5) Records and f i lm badges to include the maintenance of adequate personnel rec-

ords to denote total dosage received by each individual.
(6) Personnel decontamination.

b. Consulting the Rad-Safe Officer  as to each day ’s requirement.
c. Consulting Scientific Program Directors and 1-3 as to requirements for the following

day, while recovery and re-entry programs are in ef fect .
d. Posting a schedule of operations for the fol low ing day on the On-Site operations

center bulletin board.
e. Briefing responsible off icers  and senior monitors in his section as to the situation

for the day and recommending safety requirements for parties entering contaminated areas . 0

f . Maintaining a log or journal which shall describe briefl y in chronological order all
events of importance to his section.

g. Supervising the assignment and scheduling of program monitors and project monitors ,
including those necessary for construction purposes in contaminated areas. 0

h. Establishing vehicular controls when necessary.
1. Maintaining an On-Site radiological situation map, where he will delineate and post

the 10 mr , hr and 100 mr , hr , I rj h r  and 10 r , hr isointensity lines in the target area.
j. Controlling entry into contaminated areas and making recommendations for non-

entry, limited access , or full access areas , and prescribing as required , monitors , f i lm badges ,
L and R&d -Safe ck thing and equipment to be worn in these areas. 

•

k. Admitting parties into test areas. He will follow the radiation levels in the general 0

regulations as a guide and will consider that no limitat ion Is placed on the rate of accumulation ,
as long as the rate Is suff icient l y low as to permit adequate control.

1. Issuing clearances for removal of radioactive material f rom the test site.
m . Providing Had-Safe check points as required for each target area .
n. Reporting to the Had-Safe Officer all v iolat io n s of the Radiological Safety Regulations.
o. Informing Logistics anc! Supply Off icer  as to antic ipated fu ture  demands.
p. KeepIng the On-Site situation map in the Had -Safe Room posted for the Control

Officer .
q. Scheduling duty officers who will be responsible for up-to-date maintenance of in-

formation concerning the radiologi cal situation , and be responsible to him for On-Site require-
ments.

5. Logistics and Supply Officer:  The Logistics and Supply Officer will be responsible for:
a . Transportation :

(1) Dispatch and control of all vehicles assigned to the Rad-Safe Group.
(2) Daily records of vehicle assignments and usage.

b. Supply:
(1) Maintain a stock of general expendable and nonexpendable supplies as required

to support the Had-Safe Group in fu l f i l lmen t  of its functions.
(2) Issue the above supplies as required to authorized personnel employed In test

operations.
(3) Daily records of all supplies and equipment requisitioned , issued , expended , or

turned in , in support of test operations.
c. Instruments: 0

(1) Maintain a stock of approved radiological safety type survey instruments and
associated equipment for Issue to Had-Safe monitors.

20
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(2) Establish and operate an e1s~tronice and electrica l equipment repair shop in
the basement of the R&d-Safe building which will ~e capable of repair and maintenance of all
radiological detecting equipment.

(3) Maintain daily records of all equipment and supplies required to accomplish theF above functions.
d. Exercising supervision over laundry facilities.

6. Conirol Section. The Control Section will consist of the Control Officer and personnel
furnished by the R&d-Safe Support Unit with a representative from the Off-Site and On-Site I -

Sections and an Air Liaison Officer. The Control Officer will be responsible for:
a. Maintaining all pertinent radiological data and coordinating all R&d-Safe activities

and operations.
b. Maintaining complete up-to-date situation charts and maps showing Off-Site , On-

0 Site , weather and air data .
c. Supervising the preparation of a predicted fall-out map prior to each operation.
d. Knowing the location of all working parties and monitoring groups and control of

them through the On-Site Operations cxftcer .
e. Receiving and plotting data from the Air Participation Unit and coordinating with

1-3 and CAA representativ e, with a view to returni ng airways to normal t raffic operation .
I. Main taining a j ournal of each day ’. activities.

TOM D. COLLISON 0

Lt Col , Cml C (Arty)
R&d-Safe Officer , !‘WO
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Inclosure 2

RAD-SAFE INSTRUCTIONS TO PROGRAM PERSONNE L

0F7IC~ ~~ T~~ T~8T DIR~~TOR
Nevada Proving Ground.

Poet Office Box L
k.rcury, Nsvada

9 March 1~~3
TO: 8.. Distribut ion

FR~ i: Teat Director

SUBJICT: RAD-8Afl INSTRUCTIONS TO PROGRAM PIRSONNEL
I.

1. Purpos.: Tb. purpose of this document is to acqua int aU 
0interested parties with the functioning of the Rad-Safe Unit so that

On-Sit. operations may proceed with a minimum of interferenc e and
d.1.y and yet be consistent with Red-Safe r.quir.m.nts of the Test
Dir otor •

2 • Coordination of Rad-Sats Requirement. and Program Monitors :
A member of the On-Sit. Operations Office will contact program leaders
and head. of other int.r estsd agencies to explain in detail the oper-
ation of the On-Site Red-Sat. program, to ascertain the Rad-Sat. re-
quirem.nts of all agencies, and in the cas• of programs , to introduce
th. program monitor . The program monitor will generally coordinate 0

the program ’s need for Rad-Safe facilities and additional monitor rs-
quirsasnts . Th. program monitor will leave his phone number , and may
generally be reached through the On-Sit. Operations Office , or th.
5.8.8.17. Administrative Office.

3. Control in Contaminated Areas:

a. The On-Site Rad-Safe Section will determin, the extent
of contamination in the target area by daily surveys. All area, of
radiation greatir than 10 mr/hr will be controlled . Fixed and mobile
check point. will be established . Access to the area will. requirs a
clearance from the On-Site Operations Officer . For this clearance,
contact your program monitor or the On-Site Operation. Office. It is
desired that arrangements for entry or clearance to th. area be made
2t~ hours in advance. For shot days , a schedule for entry will be
published by the Test Director.

b . In making arrangements for ~~try, either through the
program monitor or through the On-Site Operations Office, party
leaders should submit the following information: 0

(1) Progr am, project , or other agency 0

(2) Full name of all personnel in party

(3) Party leader

(le) Desired entry time and expected time of stay

• (~ ) Locations to be visited

Receipt of such advance notice will materially assist the Red-Safe Unit
in reduc ing party processing t ime at the Rad-S ate building .

22 

-~



I
c. A map of the target ar ea , ahow ing radiation intensities ,

will be poeted dai ly by the On -Sit. Operatio ns Ott leer outsid e bui lding
200 in tha Mercury area for the convenienc e of proje ct perso nne l.

4. Protect ive clothing , to be ut ilised only for w.ar in con-
tasinated areas , may be obtain e d at the Sad-Safe building on a five day
issue basis . Individual, scheduled for entry to controlled areas should
draw their protective cloth ing in adv an ce and dres. in Mercury . When
the protective clothing 1. contaminated , it will be exchanged for fre sh
clothing at the R ed-Safe building .

~. Party Control and Briefi ng: Parties reporti ng to the Sad- Safe
building for processing into oontrolled arsa. will normally remain with
their transportation. For large parties , the party leader only will
enter the Sad-Sate building by the Clean &ntr ance on the east side balcony .
3. will pick up his monitor and contact the represe ntat ive of the Plotti ng
and Briefing Section located just Inside the door , who will advise him as
to further processing required . I f the wor k 10.5 permits , all member. of
small parties may enter the Sad-Sat, building for their briefing . Sohed-
ules of entry will be followed explicitly and parties will not congregate
in or near the Sad-Sate building .

~. Peturn from Contaminated Area.: Personnel returning from con-
taminated areas must process thr ough the Personnel Decontamination Sta tion -:
located in the Sad-Safe building. Inter via the Contaminated Intrence 0

at the Southeast corner of the buildI ng. 
0

6. Relation of Monitor to Party : R ed-Safe monitors assigned to
individuals or groups working in contaminated areas , or with contaminated
equipment during recovery operations , will act In an advisory capacity to
keep the recovery party leader informed of radiati on inten sities at all

1’ times . The recovery party leader ii expected to accept thIs advice and f ~act accordingly . It is the responsibility of both the party leader and
• member s of the recovery party to adher e to the limits established in the

Sad-Safe Annex .

7. Vehicle Control: All vehiol.. used in contamInated areas will.
be checked through the Vehicle Decontamination Sect ion before return to
Camp Mercury or reentry into contaminated area. . A cheek point has been
s.tab li.he4 south of the C.P .  to assist in this process. Vehicle. which
exceed prescribed radiation toleran ce level, will be decontaminated or
otherwise disposed of , as determined by the Officer-in-Charge of the
Vehicle Decon Station , In conjunction with the party leader concerned .
In general, op.rational vehicles will not be decontaminated merely to
serve a. personne l transportation to Mercury, as a contaminated vehicle
park ha. been established .

8. Telephone Numbers:

On-Site Operations Office -- 82e~3, 82b4

5.8.8 .0. Administ rative Office -- 9288

TON 1). COLLISON
Lt. Col., Cml C (A rty)
Sad—Safe OffI~.r, NP.)

DISTR IBUT ION:
“PTM
8. 5. W oodruff (~o cy.) AT1’N : All Contra ctor s
1. - Test Director

• l - J - 3
1 - On-Site Red-Safe (Maj MacWillia ms )
3. - Oft-Sits Sad-Sate (Mr . Johns on)

* 1 - Sad-Safe File
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chapter 2

SHOT A~ N1E

2.1 INTRODUCTION

2.1.1 At 0520 PST, 17 March 1953 , the fLrs t  shot of the Upshot -Knothol e series~ Annie .
was detonated from a 300-ft tower in Area 3 of Yucca Flat , NPG . The dee talon to f ire was
made at 0830, 16 March 1953, after the 48-hr forecas t indicated favorable weather for the shot .

2.1.2 The R&d-Safe Unit performed its mission withou t undu e dif f i cul t ies. The On-Site
Initial Survey was completed and plotted for general use by 0650. Recovery part ies were re-
leased to the 100 m r — h r  line- at 0640. General recovery , ‘H” hour , was announced at 0715.
Contamination of the targe t area was generally to the east of ground zero. The eastern sector
of the pattern was not delineated by the initial survey team as it was above 10 r hr and did not
interfere with recovery operations. The fall-out in the peripheral areas of NPG was to the east - .. -
in a relatively narrow band (10 miles or less In width ) . extending from Alamo to Carp to im-
mediately north of St. George , Utah . The maximum integrated in f in i ty  dose In the fa l l - out  path - fwas from 4 to 6 roentgens. St. George received approx im ateLy 0.5 roentgen dose . The aircraft
assisting in the delineation of the fall-ou t p at tern were generally satisfactory with the excep-
tion of a general lack of air to ground communications. This delayed receipt of the aerial data 0

and hampered optimum util ization. Completion of the actual fall -out pattern (m cI . 1) from the
air and grou nd survey data verif ied the fall-out forecast made at 0400 PST, 17 March 1953.

2.2 ON-SITE OPERATIONS

2.2. 1 A dry run was made at 0600 D — l  day . Considerable diff iculty was encountered with
communications , although all radios had recently been in the communications shop for service.

2.2.2 The initial survey party, consisting of fou r teams , started at H 30 mm . and the
survey was completed by H + 1’ , hr. Communicat ion with three of these fou r initial survey
teams was satisfactory. Subsequent surveys were made daily through 21 March 1953. Addi-
tional surveys were made as required. Survey plots for all surveys are attached as m cI. 2.

2.2.3 One hundred thirteen (113) parties were briefed and cleared for entry into con-
trolled areas during the period of this report . On shot day, area access clearance forms were
submitted to parties prior to their call (or briefing. This practice led to some loss of control.
One party entered the contaminated area prior to H hour withou t being briefed or cleared.

Period covered , 16 to 22 March 1953. 
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2.2.4 During the period , nine monitors received more than one ( 1) roentgen cumulative
exposure. Of these , the highest was 1.906 roentgens. Some monitor personnel were found to
need more orientation on the shot area and the processing procedure in the R&d-Safe Building.
In general , all monitoring requirements were sausfactor ily met .

2.2 .5 Approximately fif teen hundred f i lm badges were processed during the period .
Eleven personnel received more tha n 2 roentgena cumulative exposure. Of these , ten were
project personnel and one was the R&d-Saf e Control Officer , who t ook a ground zero reading on
D + 3 days. Highest exposure reported for the period was 3.385 roentgens.

2.2 .8 Fifty (50) vehicles were found to be contaminated above tolerance level. and were
decontaminated during the period. Two (2) vehIcles were temporarily placed in the Hot Park
to allow decay of contamination. They were subsequently decontaminated and released .

2.2.7 A vehicle check point was maintained on Mercury Highway ju st south of the CP en-
trance to check vehicle decontam i nation.

2.2.8 Experience from this period shows tha t
(a) Some monitors had not received sufficient orientation in the test area.
(b) Stan~~y monitors were not prepared to assume missions without delay.
(c) Area access forms were given ‘o parties prior to their schedu led briefing . In

the future , the access form will be issued after all other processing is completed.

2.3 OFF-SITE OPERATIONS

2.3. 1 Fixed and mobile monitors were distributed on D—l day as shown in IncI. 3.
2.3.2 The wind pattern at H hour resulted in an abnormally narrow distribution of the

fall-out of radioactive material (see Sec. 2, WT-705) . In general , the predicted path of fall-out
from the 0400 w ind was almost due east of ground zero with the bulk of the activity concen-
trated in a narrow path only a few miles wide .

2.3.3 Measurable activity was detected on the ground on Highway 93 from 25 to 65 miles
south of Alamo. Activity was also detected on Nevada Highway 55 in the interval from 10 to 30
miles north of Highway 91. On Highway 91 activity was detected from 46 miles west of St .

• George to St. George. Fall-out also occurred from 3 miles south of St. George to 15 mIles
north of St. George. On Highway 91 from St. George o Cedar City, activity was measured as
tar as 26 miles northeast of St. George. Highway Utah 15 was surveyed as far east as Zion
National Park, and activity was detected all along this route. The towns of Virgin . Hurricane .
Springdale , and Rockville were generally in the fall-ou t path. The data from the monitor.’ re-
ports on inhabited localities and at the centers of activity on high ways are shown in m cI. 5,
Chap. 2, of WT-702(REF.). Air samples taken at St. George , Mesquite , and Glendale Junction
showed airborne activity. Late fall-ou t , undetectable by field survey instrument s, was meas-
ured at Mesquite and Glendale Junction. These data are presented in IncI. 6, Chap . 2 ci WT-
702(REF.).

2.3.4 Some information on the difference be ween exposure ins ide and outside of build-
ings was obtained at St. George. A background recorder with a tUrn badge attached was lo-
cated In the shop building of Dixie College. The background recorde r showed a maximum
reading of 0.4 mr/hr. The film badge on the recorder showed no reading. The film badge of
the monitor working in this area showed an exposure of 140 rnr . and the outside radiation in-
tensit y reading was 26 mr/hr.

2.3.5 Inclosure 4 shows the highest rates at inhabited localities and on highways , with
the time of reading, and the calculated infinite dose based on the t~

t
~

2 decay law. Incloaure 5
shows the fall-out pattern as determined by analysis of the ground monitors’ reports.

2.3.6 Radio reception and transmission were generally good from about 0600 to 0845 on
U day . After this time, the AEC Communication s men reported that climatic interference was
proving generally troublesome on all HF networks . From 0845 to 1445 a total of nine radio

• 25
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messages were received at the CP. Three of these were from Groom Mine , three from the
Fly-Tonopah-Beatty region, and the other three from what rn~ght be considered the region of
immediate interest at that time , the area to the east . Radio reception was considerably im-
proved from 1445 untIl  1813 except in the town of St. George. From this time until sign-off at
2200, radio communication was unsatisfactory.

2.4 AIRCRAFT PARTICIPATION

2.4.1 The aircraft participation consisted of a close-in terrain  survey (performed by an 0

L-20 aircraft) , an extended terrain survey (performed by L-20 and C-47 aircraft) , and a cloud
tracking operation (performed by two B—29’s and one B-25 aircraft) .

2.4.1.1 The close-in terrain survey was scheduled lo be performed by a helicopter .
However , since the hel icopter had not arrived at the test site In time to participate in the D— 1
day dry run, it was not used on 0-day to assist the initial aerial on-site survey of the target
area. An L-20, the crew of which had been rehearsed , was used . This plane left Indian Springs
AFB at Ii -4 2 mm , made a survey of th~ Mercury Highway up to a point adJacent to ground zero,
and proceeded In a square pattern around ground zero at a distance of approximately 2 miles, in
order to verif y the direction of fall-out in the immediate vicInity of ground zero. The L-20 then
checked Tower No. 4 to give immediate results as to the contamination in that area. The surve y
was continued to the north end of Yucca Flat , down the east side of the flat to Frenchman Flat,
and back to Indian Springs on a route east of the test site. Because of the high minimum speed
of the aircraft , difficulties were encountered in relaying accurate data to the Control Point. By
the time the monitor had taken down a reading, given the pilot directions, and performed the
radio cafl , he had already passed his next planned point of reading. Only limited use was made
of this survey.

2.4. 1.2 The extended terrain survey consisted of two parts. The portion radially within f ~20 miles of ground zero was performed by a second mission of the L-20 aircraft used on the
initial survey. The extended portion was performed by a C-47 aircraft.  Both aircraft flew at
500 ft above the terrain commensurate with safety.

The L-20 flew a presc r ibed pattern based on the grid system shown in m cI . 9, Chap. 2, of
WT-702(REF.), and reported the radiological data shown in m d . 10, Chap. 2, of WT-702(REF.).
The aircraft left Indian Springs AFB at H +2 hr 25 mm with a Had-Safe monitor and pe rformed
the mission as planned. Since communications were unsatisfactory throughout the flight, data
from this flight were not obtained until completion of the mission .

The extended portion performed by the C-47 aircraf t  was planned in a similar manner.
The plane left Indian Springs AFB at H +2 hr but did not complete its prescribed pattern, be-
cause, in order to establish communication s, the aircraft frequently had to fl y out of the pattern
and was eventually forced to return to base because of a shortage of gas . In preparing the
survey pattern, It was realized that the C-47 would run into some air contamination. Howeve r ,
as it was considered Important to clearly delineate the maximum fall-ou t area early, the plane
was put in the air at H + 2 hr on the pattern indicated. The contamination received by the air-
craft was low and did not interfere with the mission. The pattern flown and data for the C-47
are shown in Inci. 11, Chap. 2, of WT-702(REF.). The grid system is that shown in m d .  9,— Chap. 2, of WT-702(REF .). The monitoring inst ruments used in the aircraft were two MX-S’s,
two T1B’s, one Sctntelog and recorder obtained from the NY OO, AEC. The C-47 also had a
C-i filter with an MX-5 Indicator. Inclosure 12, Chap. 2, of WT-702(REF.) contains a plot
made from data from each instrument. Inclosure 1 is a plot made from the air and ground sur-

• vey results.
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2.4.1.3 The cloud t racking operation was to give a track of the cloud at three different
levels by aircraft assigned to Had-Safe. The top of the mushroom was to be located and tracked
by the cloud sampler aircraft. At the 12,000 ft.ievel , tracking was performed by a B-25 air-
craft, starting its mission at H + 15 m m .  At detailed briefing the pilot was told to fly the 5
mr~hr line of the leading edge of the contaminated air mass at the 12 ,000 ft level; the pilot.however , visually followed the mush room of the cloud . Data collected by this aircraft are
listed in m cI. 13, Chap. 2, of WT-702(REF.) .

Two 8-29’s were to track the cloud at 18,000 and 22 ,000 ft insi. They left Kirtland Air
Force Base on schedule and arrived over their orbit point (the Las Vega s Radio Range Station) .
Through lack of further direction, they contInued to orbit at this location until approximately
0830 hr. At approximately 0830 hr they were directed to proceed from the intersection of
Amber-2 and Red-6 Airways to Bryce Canyon on Red Airway to determine the contamination
along these airways at 18,000 and 22 ,000 ft .  The B-29 at 18,000 ft was directed to descend to
14 ,000 ft and survey the air mass at that level from Bryce Canyon on Red-6 to the intersection
of Red-6 and Amber -2 Airways. It was found at 1123 hr tha t the airways were clear at this
altitude. This 8-29 was then released and returned to base. The second B-29 , which originally
was at 22,000 It , having found Red-6 clear at 22 ,000 ft at 1012 hr , was directed to descend to
18,000 ft and survey the airways from Bryce Canyon to intersect ion of Red-6 and Amber-2. He
reported the airway clear at 18,000 ft at 1148 hr. This plane was then released.

Data collected by the two 8-29 cloud trackers are shown in m d .  14 , Chap. 2, of WT-702
(REF.) . The predicted cloud t rajectory as ci 0300, 17 March is shown in m c I . 15, Chap. 2 of 0WT-702(REF.) . The actual trajectory plotted from the data obtained is shown in m d .  6.

2.4.2 A summary of a i rcraf t  participation follows.
2.4.2.1 Generally speaking, the greatest diffi culty encountered was that of faulty com -

munications. VHF communication s could not be depended upon at low altitudes except with in 20
miles of ground zero. HF communication was neve r eatablished due to trouble at the local re-- 

peater station. To prevent a recurrence of these difficulties on subsequent shots, a test was
made on D + 1 day using the C-47 aircraft in an extended 360° pattern to check at low altitudes
the HF network out to a range of approximately 150 mIles. No difficulty was encountered on
this flight , which ranged as far as the east slopes of the Sierra Nevada Mountains. No radio-
active contamination was found on this flight.

2.5 LOGISTICS AND SUPPLY

2.5.1 For the period of 16 to 23 March , the Supply Section issued 1958 shoe covers , 834
protective caps, 951 coveralls , 824 cotton gloves , 1058 high density goggles, 78 protective
goggles, and 190 respIrators . The laundr y serviced 651 shoe covers , 494 protective caps . 579
coveralls , 494 cotton gloves , 109 respirators , 14 pillowcases , 42 sheets, and 65 towels.

2.5.2 Prior to 16 March , 198 AN;PDR T1B’s, 64 SUIO ’s, 90 MX-5’s, 73 AN PDR 39’s,
85 Victoreen 389A’s, 4 AN~ PDR-1OA’s, and 2 Pee Wee No. 211 survey instruments were on
hand and calibrated. During the period 16 to 22 March , 93 survey instruments were recali-
brated and 50 repaired.

2.5.3 Second echelon maintenance was performed on 21 mili tary vehicles. Four vehicles
were deadlined owing to lack of spare parts.

2.5.4 Communication for this shot was not satisfactory. Installation of the 6-volt radi os
in the military weapons carriers (M-3T) was unsati sfactory for this first shot , although dif-
lerent modifications were tried prior to the shot .
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2.6 GENERA].

The Had-Safe Organization as a whol, functioned efficiently. Information fr om the fieldwas presented by the Rad-Saf. Control Room in a satisfactory manner. General intereststarted with the On-8ite situa tion and after R hour shifted to the cloud path and the fall-outarea. The 011-811. faLl-out pattern was fairly well presented by Off-Site ground monitors andthe Aerial Terrain Survey. The lack of radio communicatiop~ delayed presentation of allphases of deta. Off-Site ~~eratj onn had to resort to telephone to obtain data fron. fl-Siteground monitors. The aerial monitors telephoned their information into the control room after- they landed at Indian Springs.

‘I

I
F

•.~~*~ -•~• ~~~~~~~~~ 
•—.—

~
•—-



ci _00..

N~~’II~-~ I l ~~~I I  “ Th a,
I f f ~~1T / —

\~~~~~t¼
• _________ 

UTAH ~______________ 
___________________ —— -

~~~~ ,

NE VADA ~ ~~~~~~~~~~~~~~~ I
‘-..J \1~~~~ % \ \ ~~~~~~~~~~~~ 

- ut,, ...-

• C 
_ _ _ _ _  ___ ______ _ _ _ _ _  _ _ _

.) ~~*~
),k r

_ _ _  

p
4 _ _ _ _ _  _ _ _ _

0
n_ ,-

hi ~~~

_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

‘i., o~~ C
—/  4

~~4 ’  ,
,
/ I

~~ 
_ _ _ _ _ _ _ _  

____ _ _  
_ _ _ _  _ _ _— —

~ o~

~ 

_ _  
_ _  

_ _  
_ _

-

~~~~~

29

UNCLASSIFIED 
—-~~~~~— —•-- - - - - ~~-— 



Inclosure 2

SURVEYS OF TEST AREA 3
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Ini t ial  Shot An nie survey, 0630 , 17 March 1953 . Points marked ~~ were (‘X-
t rapo lated from data taken between (1R30 ~nd ant s .
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Resurvey , 0600 to 1100, 18 March 1953 . Dotted lines are from 1100 survey .
All oth.r line, from 0600 survey . At 0600 the road proceedi ng ESE from OZ had
intensities along it shove 10 r/hr . This contamination shifted rapidly for several
hours and by 1100 had been dissipated by the winds.
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Inclosure 3

DISTRIBUTION OF FIXE D AND MOBILE OFF-SITE MONITORS , D — l , SHOT ANNIE
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Inclosure 4

CALCULATED INFINITE DOSE, SHOT ANNIE

Time of Maximum ground Fall-out Infinite
Location reading level , mr/hr time dose, r

U S. 93, 30 miles 1240 March 17 110 H+1.25 5.5
Sof Alamo

Nevada 55, 22 0800 March 17 280 11+1.67 3.5 ~
‘ -

m i l e sN o f U. S.
91

U. S. 91, 10 miles 1025 March 17 110 H +2,75 3.0 - - 
-

N of St. George
St. George 0845 March 17 26 H +2.75 0.55
1 mile N of St. 1325 March 17 70 H +2,75 3.5

George
VIrgin 1635 March 17 LB H +2.75 0.1
Rockvifle 1715 March 17 24 H +2.75 3.0
Springdale 1730 March 17 8 H +2.75 1.25

• Hurricane 1016 March 18 10 H +2.75 2.5
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Inc losure 5

GROUND MONITORING RESULTS . SHOT ANN I E
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Chapter 3

SHOT NANCY ’

I-3.1 INT RODUC; ION

3.1.1 The second shot of the Upshot/Knothole series , Nancy, was detonat ed on a 300 fttower in Area 4 of Yucca Flat , NPG , at 0510 PST , 24 March 1953. The decision to fire was F - .made by the Test Director at the 2100 weather briefing on 23 March 1953.
3.1.2 The final forecast of contamination fall-cut was mad e at 0400 PSI’. 24 March 1953(m ci. 1). The actual fall-out (m cI . 2) was somewhat to the west of the predicted position. Thefall-out in the immediate vicinity (within 20 miles) of ground zero was somewhat greater thanexpected . It is assumed that this was due to the fact that the winds aloft were weaker than

forecast.
3.1.3 The On-Site ground survey started at 0545 and ended at 0830. This long period oftime was due to poor communications. Radio reception in the area was generally poor. Oneground monitor team was unable to make any report by radio. The south and east portions ofthe target area were readily accessible , and the data were plotted early; whereas the northwestand north portions could not be delineated Since most of this area was contaminated to anextent greater than 10 r/hr. Area 2 in Yucca Flat was heavily contaminated .
3.1.4 General recovery, “R” hour , was announced at H -I- 2 hr. With the Test Director ’sconcurrence , however , four projects were released prior to this time. In additio n to the above ,the Test Director released Project 15.4 at R hour to proceed past the 10 r/hr  intensity line.3.1.5 The point of maximum fall-out was in the Immediate vicinit y of Lincoln Mine. TheTest Director made the decision to have the people remain inside their homes as soon as itwas determined that the community was being contaminat ed. The maximum integrat ed dose ofgamma radiation did not exceed 3.4 roet-ttgens. With the personnel indoors this value was re-duced by about one-half . Details on Lincoln Mine appear in the Off-Site section of this chapter.

3.2 ON-SITE OPERATIONS

3.2.1 Two dry run s were held on D—3 , and one was held on D—1 at 0510 hr. Communi-
cations were good . In the evening of D—1 , Reynolds Electric and Engineering Company tech-nicians checked the ignition systems, batteries, and radio hookups on all vehicles; however ,communications were not entirely sat isfactory on the initial survey on D-day and caused some
delay.

3.2,2 The initial survey party was dispatched from the Rad-Safe Building at 0520 hr andcompleted the survey at 0711 hr. Two stake lines could not be reached as they lay entirely

‘Period covered , 23 to 29 March 1953 .
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within the 10 r/hr iso-intensity line. One party of two monitors in the initial survey team
received a cumulative exposure greater than the maximum permissible exposure. It was de-
termined that this overexposure was a result of carelessness, since the men did not turn on
their survey meter until they had reached their Initial stake Une , where they found they were
being exposed to an intensity greater than 50 r/hr . Subsequent surveys were made daily
through 28 March 1953, with additional surveys made as required. The survey plots for all
surveys of this area are attached as mci. 3. A ground zero reading of 240 r/hr was made at
1000 on D+ 1 day.

3.2.3 Three hundred fifty-three (353) persons in ninety-three (93) partIes were briefed
and cleared for entry to controlled areas during the period of this report. Processing pro-
cedures for parties clearing the Rad-Safe Building were streamlined during this period by - -

requiring personnel to go directly to the plottin g and briefing room and then through the oper-
ations office for a final clearance. This reduced the over-all time required to process a p~~ ythrough the building. To accomplish this, an additional clerk was assigned to the plotting and
brief Ing section. - 

-3.2.4 The cumulative exposures for Rad -Safe monitors at the end of thi s reporting period
show that 3 monitors have received more than 3 r and that 18 have received more than 1 r.
The average cumulative exposure for the monitoring section was six hundred fifty (650)
milllroentgens.

3.2.5 (a) Approximately eighteen hundred eighty (1880) film badges were processed during
this period; of these, some nine hundred were badges issued to the FCDA-,Joint Information -

. -

Office observers for Shot Annie.
(b) Calibration curves were run on the modified 502-606 fIlm-badge packets which had

been previously returned to DuPont for modification of the lead shield. These badges were
found to be entirely satisfactory, and plans were made to shift to the modified badges for the i - -

aext shot.
• (c) Two persons from ProJect 6.8 were reported to the Rad -Safe Officer as having exceeded 

. --
the maximum permissible exposure of 3.9 roentgens. I -

3.2.6 Fifty-two (52) vehicles were decontaminated during this reporting period. One (1)
vehicle was temporarily placed in the Hot Park and later released. Surveys were made of all
motor pools in Mercury on the nights of 25 and 26 March 1953. Three contaminated vehicles
were discovered in the AEC Motor Pool. These vehicles were decontaminated on 26 March - 

-1953. The vehicle check point located on Mercury Highway was moved north of the access road
to CP Building No. 1. MI vehicles out of the area north of the CP are checked at this point. It
was felt this would prevent recurrence of such incidents.

3.2.7 Warning signs to designate contaminated areas were posted on all access roads
leading to Areas T-2 , T-3 , and T-4. An officer of the Monitoring Section was assigned the duty
of checking all access roads leading to contaminated areas and posting signs on contaminated
areas. This reduced the requirement for many of the check points.

3.3 OFF-SITE OPERATIONS

3.3.1 Fixed and mobile monitors were distributed on D— 1 day as shown in m cI. 4.
3.3.2 The changes in the anticipated fall-out pattern , as delineated in the maps provided

by the Air Weather Service Unit (Sec. II , WT-705), show that the area of primary interest
would be in the vicinity of Lincoln Mine and north. The movement of personnel and equipment
to provide maximum coverage for the communities in this sector is described in Inc. 5, Chap.
3, of WT-702(REF .), the Off-Site Activities Journal for the period .

3.3.3 Measurable activity was detected at points along U. S. Highway 6 between Ely and
• Tonopah , U. S. Highway 93 between Ely and Ploche , Nevada Highway 38 between Hiko and U. S.

Highway 6, Nevada High way 25 in the vicinity of Lincoln Mine , and on the desert road northwest
of Groom Lake. Communities receiving fall-out were Lincoln Mine, Adaven, Sunnyside , Lund,
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Preston , Ely, Currant , Duckwater , and Warm s~rings. A documentation of the actual levels
encountered in most of these areas is given in Incls . 8 and 7, Chap. 3 of WT-702( R~~F.) and in

m cI. 5 of this report . Details of the report on Lincoln Mine are covered in Sec. 3.3.8. Con-
firmatory air sampling results at several of the location s given in Sec. 3.3.3 were obtained and
are shown in Inci. 8, Chap. 3, of WT-702(REF .). Water samples of interest collected by Off-
Site personnel are listed in IncI. 9, Chap. 3, of WT-702(REF.),

3.3.4 The final fall-out pattern as determined from all the ground survey Information
collected Is illustrat ed in m cI. 6.

3.3.5 Radio reception was generally poor. This was expected , however; and by prior
planning, good use was made of the available telephone lines. Data from Lincoln Mine were
telephoned to Groom Mine on a field line , and then radioed to the CP by the VHF On-Site net.

3.3.6 Fall-out at Lincoln Mine .
3.3.6.1 The Lincoln Mine monitoring station was established at 1600 , 23 March 1953.

Equipment used consisted of a Hi-volume sampler , a background recorder , fall-out trays ,cascade impactor , and survey instrument s consisting of a T1B, an AN~ PDR 34 , an MX-5, anda Victoreen 389. Two monitors , H. J. L. Rechen , Sanitary Engineer , PHS, and E. S. Claborn ,ACD, USN , were assigned. PS
3.3.6.2 Atomic cloud debris became visible to Lincoln Mine at 0550 PSI’. The cloud

passed directly overhead at 0815. Three separate clouds were apparent , all moving in a NNEdirection. A low level cloud passed the station at 0625.
Fail-out was ftr8t noticed at 0650 with a reading of 3 mr hr. By 0709 a peak reading of580 mr , hr was noted . At 0720 the fall-out appeared comp lete. Inc losure 7 is a graphical recordof the readings taken at Lincoln Mine. The actual readings are tabulated in h i d . 12, Chap . 3, ofWT-702(REF.) .
At 0650 PSI’, the monitor in charge of the station informed Mr. Perkins , the Mine Super-

intend ent , of the situation and asked if the personnel at Lincoln Mine could not take cover. The
suggestion was accepted and acted upon Immediately. Formal instructions from the CP con-
firming the above action were received at 0704. At 0900 instructions were that normal activities
could be resumed. This was passed to the Superintendent.

At 0740 PSI’, a low level cloud was observed 5 miles west of Lincoln Mine. The cloud
appeared to be traveling at the rat e of approximately 10 to 15 mph , and appeared to fill the
width of Penoyer Valley. Its maximum altitude was about 2000 ft above ground. A reading was
made at Shadow Ranch (about six people live here) 4.5 miles NW of Lincoln at 1210. This
reading was 120 mr hr. At this same time the reading at Lincoln Mine was 90 mr /hr.

Joseph B. Sanders , AEC-LVFO , arrived at Lincoln Mine at 0920. MaJ .7. Servis , Cml C,
and Duncan Holaday, PHS, members of the Off-Site Section, visited the mine at 1300.

3.3.6.3 It is believed that the personnel at Lincoln Mine did not receive a dosage greater
than 3.4 r. In m ci. 7 the readings taken for the first 12 hr are plotted. A maximum lifetime
dosage of 3.4 r was computed by measuring the first 12-hr dose from the curve , and computing
the rest using the t ’- 1 law. As the workers and inhabitants of Lincoln Mine were Inside for the
greater part of the period of high intensity readings , and as at 0730 the reading outdoors was
350 mr/h r and the reading at this same time in a typical one-room frame house was 200 mr/b r ,it Is felt that most of the inhabitants received less than 2 r total dosage .

3.3.6.4 Inclosure 13, Chap. 3, of WT-702(REF .i shows the film-badge record of the moni-tors, a telephone lineman , and a Lin’~oln Mine resident. The results of a water anal ysis of two
samples taken at Lincoln Mine are shown in lncl . 9, Chap. 3, of WT-702(REF,) . Airborne con-
centrations are shown in m d .  14 , Chap. 3, of WT-702( REF. ) . The’ increase in particle size fol-
lowing pr imary fall-out is attributed to rising surface winds which necessarily caused surface
agitation.
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3.4 AIR PARTICIPATI ON

3.4,1 Weather data indicat ed that the radioactive air mass would travel In a northeasterly
direction. Recommendations were made to t~1oae the air apace at all altitudes for a radius of
50 miles from ground sero from 0430 to 0(~00 hr . PST , on U-day. mn addition, the air space
enclosed by the 330° and 50° vectors from ground zero for a distance of 210 miles at 20,000
ft mu and below was recommended Closed to all aircraft except those taking part in the test
operation front 0500 to 1100 hr PST on D-day. The air space above 20,000 ft mel enclosed by
the vectors 50 and 750 from ground zero (ch *nged at 094 5 to 10~ and 600) and a radial distance
of 350 miles were also recommended closed. In addition to the above a warning area of a 240
mile radius from Melford Radio at all altitudes was recommended. No changes except the one
noted above were required.

3.4 .2 The cloud tracking aircraft , two 11-29’. and one B-25 , were off on schedule. They
performed their mission very effectively, considering the fact that the cloud broke up and scat-
tered widely at almost all altitude.. The data are shown as mcI. 15, Chap. 3, of WT-702(REF.) .
The cloud track from these data is plot ted in m cI. 8. The predicted cloud track is shown in
m c i. 9. The altitudes of the tracking aircraft were: one 11-29 at 22,000 f t mel and at 18,000 ft
msl, and the 13-24 at 12,000 ft mal.

3.4.3 The extended terrain survey was performed by an L-20 and a C-47 aircraft. The
data collected were satisfactory. Communication, however , with the L-20 was never establish ed,
and consequently data were not delivered until after the mission was completed. The L-20 was
off at 0640 and had completed the survey by 0940. The C-47 was off at 0810 and was able to
complete the assigned pattern by 12.50 hr. Communication was satisfactory with the C-47 on
high frequency. The data and pattern from both the C-47 and L-20 are shown in m d .  18, Chap.

t - 
3, of

On D + 1 day the C-47 performed a 3600 aerial survey around the proving grounds U was
done for Shot Annie. No readings above background were found.

3.4.4 A close-in aerial survey of the target area was performed by helicopter. E*eel-
lent results were obtained. The data and the grid coordinates used are shown in m d .  19, Chap.
3, of WT-702(REF.).

3.5 LOGISTICS AND SUPPLY

3,5.1 During this period , the Supply Section issued 97 pairs of booties , 118 protective
caps, 131 coveralls, 122 pairs of gloves (cotton), 296 protective goggles, and 113 respirators.
The laundry serviced 290 pairs of booties, 146 protective caps, 363 coveralls, 1,051 gloves
(cotton), 104 respirators, 52 sheets, and 88 towels.

3.5.2 Instruments on h and at the start of this period were 262 T1B’s, 90 MX-5s , 85
38~A’s, 73 PDRS9’s, 2 Pee Wee No. 211’s, 27 chargers (dosImeter) , 4 alpha counters No. 955,
and 14 recorders , Esterline-Angus. During the period , 139 instruments were issued , 83 were
turned in, and 129 were calibrated.

3.5.3 Three trucks, ~/4 ton CPW; 7 trucks, ‘ -
~ ton M38; 6 tr ucks, ‘~ 

ton M37; 5 apparatus
decon. M3A2; I truck , 2’/~ ton 8 ~ 6 ( Lab); and I trailer, 1 ton , 2 wheel, received general
service fro m the maintenance section. Thirty-four vehicles were lubricated and received
weekly maintenance. Six vehicles were deadlined and repaired.

3.5.4 All military vehicles were modified by the addition of a 6-volt generator, regulator ,
ammeter , and a large fan belt. This was done by AEC Communications to improve operation
of the radios.

3.6 GENERAL

The Rad-Safe data were presented in a satisfactory manner. Communications, although
better in general than in the previous shot, did cause some delay.
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The Lincoln Mine data caused some anxiety until It was definitely determined that the
maximum had been reached. The external gamma lifetime dose did not exceed 3.4 r, and with —

the population indoors almost immediately after the start of fail-out this value is substantially
reduced. The gamma decay alter the first day follows very closely to the t 1

~
2 decay law. The

possibility does exist that considerable amounts of beta radiation could have been received if
some of the people at Lincoln Mine had not taken cover. Fall-out particles clinging to the skin,
hair, etc., could have caused local beta burns. However, a lineman, Pt c K. R. Frith , who re- •

mained out of doors at Lincoln Mine did not receive beta burns.
A review of dosage records indicates that monitors are not accumulating dosage at an

excessive rate, and that there are sufficient personnel with the reserve personnel at the
Chemical Corps Training Command to complete the operation.
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Inclosure 3

• SURVEYSOF TEST AREA 4
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InitIal su rvey . 0610, 24 March 1953. (1), 10 mr/hr line crosses west stake tine t~80O yd from GZ .
(i), 100 mr /h r line crosses west stake line 4200 yd from 02.. (~) , dotted tines are extrapolated from
data taken at 0824 to 0827.

49

-

~~ 

—- -



-~~ -

10 12

IN ~~~~~~ $0 R/HR—\\~~~.~~.~~/\ \
f R/HR

$00 MR/HR

$0 MR/H

/
0 500 f 000L~~~~ J

Resurvey , 0730, 25 March 1953~

50

UNaAS~J~[fy .
- 

— 
~~~~~~~~~~~~~~~~~~~ 

-

_____  — —- - - -- - - - - -~~- - ---— - - —----~~—-—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- ----



- - - -- - —~~~~ 

I

- 

.

,
-

- . . 

IR/HR

// \ /

600 MR/HR 

-

C

$0 R/HR • 8 MR/HR

IR /MR
I I I I

$00 MR/HR

10 MR/HR

0 500 $000 ‘
~L 1 I

YDS

Reaurvey, 0630, 26 March 1953.

~~~~ IF1ED
— ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ -~~~ - -~~~~~ - -— -~~~~~~~~ - - - - — - -

~~
--

~~~~
— - -  —



- - - -
~~~~~~~~~~~~~~~~~~~-~~~- -—~~~~~

-- - ---- - - -~

10 12 -~ -— -

~~~~~~~~~~~~~~~~
(O R/HR - - . I -

/
- —  4 4

$ R/ HR- -

$00 MR/HR $0 MR/HR

x

-x/ 0 500 $000

Yos

Resu rvey , 0830 , 27 March 1953.

52

UNCLASSIFIED ,
IdIIIt ~__ ___ 

- —- — .—— - __i~~- — —-—- — A~~~~~~~~~~~~ ‘ . .- _ —.~~~~ __ ..~~ .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- - --
~

-------- --
- - —

~~~~

- -
~~~~~

----
~~~~

-- - — -- 

~~
-- ---

$30 MR/HR~12
300 MR/HR

N

55 MR/HR

30 MR/MR

I.

200 MRJHR

x

/
‘O R /HR / 

/ 
—

I R/HR

00 MR/HR

$0 MR/p,R

/
/
/ 

0 500 $000

YDS

Resurvey , 0800, 28 M a r ch 1953.

UNCLASSIFIED
- - —- -~~~~ 

_~~ - L .  ~~~ - ~~~_~~~~~~~~~~ - -— ~~~~~~~~~~~~~
-—--—----—-- --



-i

~~~~~~ ~~~~~~~ 

:i~~

- 0 500 $000
L I

YDS

Kesurvey, 0930, 30 Marc h 1953. •

I UNCLASSIFIEiI~ 
-

— ~~~~~~~ __________ 
____ -



—-- - - ~~~~~~ --~~~~--~~~~ - ~~~-~~- - -~-_________ _

• 

10 12 — - - - 
-

N

/
/

//
O 500 $000
1 1 ~~YDS

Rcsurvey . Ut- ’30 . 1 A p r il 1953 .

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  ~~~~~~~~~ ~~~~~~~~~~~~~~~~~



- :-------,——-—------—---- - --—----—--------- — — — ----—-----—.-—-— .-- — - —~~~~~----- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~—~~~,w _a.a__ — .. _:.

TO 12

_ _ _ _ _ _  I I I

40 MR/HR /

0 500 $000
L I I

YDS

Resurvey , 0730. 4 April 1953.

IINCf~~~~r



F

10 T2

N

ii
f R/HR

I I I I I I I I100 MR/HR

$0 MR/HR

0 500 $000 -

L~~~~~~~i I
‘YDS

Resurvey, 1200 , 7 Ap ril 1953.



- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~- 

~~~~~~

-

Inciosure 4

DISTRIBUTION OF FIXED AND MOBILE OFF-SITE MONITORS, D- 1, SHOT NANCY

r 

~~~~~~~~~~~~~~ RAN T ~~~~~~~~~~~~~~~~~~~~~~

H_  _— -2t•.--— 
~~~~~~~~~ pIoc~~ 

-— - -

~~~ OLN

_______ 
- - ALICNT!

- CRYSTA L1 S R ~4GS

9(

~

’

~

\

~

CP

~

N 
~~~~~~

MERCURY

W I L L S JUNCTION

~~~ ~~~ ~~~~ ‘ 409 ~~
JUN TION

WUW P LLIS APB )
t s s  VEGAS

- - 

W*~~ N•

4 , fix .ed stationS. ‘, mobile monitors.

UN~~~~P! 
—- - — - -  - -~~~~~ — — -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .-~~~~ 

—
~~~~~- — a——-- ~~-



~~~~~~~~~~~~~~~~~~~~1

Inclosure 5

RADIATION DOSES FOR INFINIT E TIME OF EXPOSURE 
-

Time of Maximum ground
Locat ion read ing level , mr/h r Fall-out time Infinite dose, mr

32 miles SW H 4 58:50 32 11+0:45 23 r
L incoln Mi ne

Duckwater H 4  7:05 4 f t 4  6:00 180
Adaven H t 7 : 5 0  11+4:30 480
41 miles NW 11+5:25 140 11+ 4:00 4 r

Crystal Springs to-
ward Adaven

-~ Hwy 93, 59 miles 11+7:15 45 11+8:00 1.Sr
south of Ely 

- 
-

Sunnyside H~~15:15 17 11+5:00 900
8 miles NW H + 9:00 85 11+1:40 6 r

Lincoln Mine
Warm Springs H 7:44 3 H + 5:00 125
Ely 11+9:20 2 11+7:00 90
Preston 11+9:15 2 11+ 8:00 180
Lund 11+11:55 3 H+6:00 200 

-

H
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Inclosure 6

GROUND MONITORING RESULTS, SHOT NANCY
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Inclosure 7

A PLOT OF INTENSITIES AT LINCOLN MINE
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-‘ 0650
( START)

Outdoor gamma level. Shot Nancy. AN/PDR 39 readIngs. Fall-out commenced at 0650 PST , 24 March
1953. 1 sq in. — 0.167 r. Area (0650 to 1850, 12 hr) 8.18 sq in. Equivalent dose — 1.36 r for first
twelve hours (H + 1:40 to H + 13:40). Dose from 12 hr to infinity 2.05 r Total Life dose • 3.41 r.
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Inclo.ure 10

INFINITE DOSE FALL-OUT PLOT, SHOT NANCY
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Chapter 4

SHOT RUTH

4.1 INTRODUCTION
S.

4.1.1 The third shot of the Upshot-Knothole series, Ruth, was detonated on a 300 ft tower
in Area 7 of Yucca Flat, NPG , at 0500, 31 March 1953. The decision to fire was made at the
2100-hr weather briefing on 30 March 1953. The decision was made in spite of the fact that
the prevailing winds were forecast to be in the direc tion of Indian Springs and Las Vegas. This
decision was justified by the fact thi~. nowhere outside of NPG was any fall-out detected.

4.1.2 The On-Site ground survey started at 0522 and was completed by 0711. Communi-
catlons were very poor during this survey; however, owing to the small area and low intensities - - -

involved, this did not present as great a problem as might have been expected. “R” (general
recovery) hour was announced at 0615. Prior to this time three projec ts had been released - 

-

by the Test Director.

4.2 ON-SITE OPERATIONS

4.2.1 Two dry run s were conducted on D—4, and one was conducted on D—3. The initial
survey for this shot was routine. Ground contamination was Less than for any of the previous
shots. Subsequent surveys were made daily through 3 April 1953. The initial survey plot and
all subsequent plots for Shot Ruth are attached as m ci. 1. Inclosure 2 shows the general radio-
logical situation on 2 ApriL In the Yucca Flat Area as a result of the first three shots.

4.2.2 Communications on Shot Ruth were very poor. Plotting and Briefing was able to
hear the survey teams, but transmission to the survey teams was for the most part unreadable.
On other days during this period, communications ranged from satisfactory to very poor.

4.2.3 No particular problems with regard to monitoring were experienced owing to the
small size of the contaminated area. However, valuable experinnce was gained since the sur-
vey teams took readings too early and a change in the fall-out p~tttern was noted when later
readings were taken. The first reading for the initial survey for this shot was at 0522, 22 mm
alter shot time.

4.2.4 Two hundred ninety-seven (297) persons in seventy-three (73) parties were briefed
and cleared for entry Into the controlled contaminated areas during this period (30 March
through 5 April). Approximately 1200 film badges were processed, and one hundred fifty-two
(152) vehicles were decontaminated during the period.

4.2.5 For this shot, “channel marker8” were placed at the end of the stake lines to assist
the survey teams in fi nding their designated area. These markers are pyramidal in shape,
painted white, and 10 ft high . An additional wash rac k with a long ramp was built to replace 

Period covered, 30 March to 4 Apr11 1953.
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one of the old unsatisfactory ones. A ‘~Signs ” detail was organized to keep all access roads to
contaminated areas properly marked with radiation signs. A danger radiation sign was posted
at the 10 mr- -hr  Line , and a sign stating “monitor required beyond this point ” was posted at the
100 m r —  hr iso-intensity line. This was done to reduce the number of check point monitors re-
quired for other than main access roads.

4.3 OEF-SIT E OPERATIONS

4.3 . 1 The changes in the anticipated fall-ou t pattern resulting from this detonation are
delineated In the weather maps provided by the Air Weather Service Unit attached to the
Nevada Proving Grounds (Sec. II, WT-705). By shot time the areas of primary interest were
Indian Springs and Las Vegas. Off-Site mobile teams and equipment were moved to provide
maximum coverage in the communities in the path of fall-out.

4.3.2 Signiticant ground levels were detected only at the CP and Mercury with these
values rapidly returning to normal background . At points other than the above, levels were
residual radiation from previous detonations. A documentation of ground monitoring results
is given In m c I . 3, Chap. 4. of WT-702(REF.).

4.3.3 Air sampling results provided the only means of following the fail-out pattern in
most communities. Levels of the order of 10 2 to 10~ ~ic/M’ were considered sig nifican t to
Indicate points of fall-out, as the low level of the fall-out did not permit its detection with - -

survey meters. A tabulation of air concent r ations Is given in m d .  4, Chap. 4, of WT-702(REF.).
A pictorial presentation of the fall-out pattern was not possible; however the specific locations

where fall-out occurred are shown in m d .  3.
4.3.4 The results of water samples analyzed for fission-product activity are presented

in m cI. 6, Chap. 4, of WT-702(REF.).

4.4 AIR PARTICIPATION 
- :

4.4.1 Weather info r mation indicated that the radioactive air mass would move In the
direction of Indian Springs and Las Vegas. Recommendations were made to close the air space
at all altitudes for a radius of 50 miles from ground zero from 0430 to 0630 hr PST on D-day
to all excep t test aircraft. In addition, the air space enclosed by the 90° and 160° vectors from
ground zero out to a radius of 150 mites was recommended closed to alt excep t test aircraft at
21,000 f t mst and below from 0630 to 1130 hr on D-day. At H + 3 0  mm Amber 2 and all areas
east were cleared at all altitudes, as well as at all altitudes above 16.000 ft msl west of Amber
2. A warning area withIn 180 mIles radius of Las Vegas in all directions and at all altitudes
below 21 ,000 ft mst to be effective from 0430 to 1130 hr was recommended.

4.4.2 The cloud tracking aircraft, two B-29’s and one B-25 , were off from Indian Springs
Air Force Base on schedule. The two B-29’s were released and returned to base as the cloud
had reached its max i mum height of 14,300 ft mat. The B-25 tracked the cloud at 12,000 ft msl.
The data it reported are given as m ci. 7, Chap. 4, of WT-702(REF.). These data are plotted

and presented in Inch 4. Inclosure 5 shows the predicted cloud trajectory. The procedure for
tracking remained the same as f o r  prev ious shots. The last position of the cloud was given
by a sampler aircraft as over the south portion of Lake Mead. The maximum radiation intensity
in the cloud was 50 nlr hr (at H + 4t~ hr).

4.4.3 The close-in aerial survey was performed by helicopter. It was off from Mercury
at H 2 mm and performed its mission in a highly satisfactory manner. Data f rom this flight
are shown as IncL. 10, Chap. 4 , of WT-702(REF. ).

4.4.4 The extended survey was performed by an L-20 and a C-47 aircraft. Communi-
cations were generally good , but the data were negative except for two readings obtained by
the L-20 near ground zero. The L-20 data are included as m el. 11. Chap. 4 , of W T-702(R E F .);
the C-47 data are given in m el. 12. Chap. 4, of WT-702(REF.). No plot was made of the data
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as negative results are indicat ed throughout . No D + 1 day aerial survey was made .

4.5 LOGISTICS AND SUPPLY

4.5.1 For the period of 30 March to 3 ApriL , the Supply Section issued 131 shoe covers ,
95 protective cap., 153 coveralls, 105 pairs of cotton gLoves , 187 high Intensity goggles. 17
protective goggles, and 80 respIrators. The laundry serviced 204 shoe covers , 66 protective
caps, 196 coveralls, 112 pairs of gloves , 69 respirators, 31 pillowcases, 62 sheets , and 63
towels. The Instrumen t Repair Section repaired 37 instruments and recalibrated 6 instru-
ments. Fifty-five (55) radtac instruments were issued during this period. Second echelon
maintenance was performed on 22 vehicles. Two vehicles were deadlined .

4.6 GENERAL

The radiological problem connected with shot Ruth was very minor. No great difficulty
was expected . The cloud was tracked for 4’!, hr . at which time the maximum intensity in it
was 50 mr hr. Off-Site ground cont amination was so minor that it could not be detected on the
ground by survey type instruments. This shot shows that a small yield shot from a high tower
where the fireball does not touch the ground can be treated as an air burst with Little extended —

contamination.
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Inclosure 1

SURVEYS OF TEST AREA 7
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Initial survey , 0600 , 31 March 1953, Test Area 7-SA (H-hour, 0500).
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Inclosure 2

YUCCA FLAT RAD IOLOGI CAL SITUATI ON , 2 APRIL 1953
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Inclosure 3

AIR SAMPLING STATIONS RECORDING FALL-OUT , SHOT RUTH
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Chapter 5

SHOT DIXIE~

5.1 INTRODUCTION

5.1.1 The fourth shot of the Upshot-Knothole series, Dixie, an airdrop at about 6000 ft ,
was detonated at 0730, 6 April 1953 in Area 7, Yucca Flat , N~~~. The prevailing winds were in
the direction of Las Vegas and Indian Springs; but , because no fall-out was expected , the de- 

- 
- .ciston was made to drop on schedule.

5.1.2 The first data on the contamination in the shot area were receIved from the close-
In helicopter survey, The area had been surveyed by 0810. Contamination was only slightl y
above background. Based on helicopter survey data the Test Direc tor announced “R ” (ground
recovery) hour at 0812. before the ground survey had been completed. The On-Site ground
survey teams’ first report was received at 0805, and the survey of the area was completed at
0900.

5.2 ON-SITE OPERATIONS

5.2.1 There were no particular problems in connectIon with Shot Dixie. Ground con-
tamination was very light. The init ial survey team accomplished its mission without difficulty.
A survey of the area Is shown in m d .  1. The general radiological situation for Yucca Flat on
7 Apr 11, after the f irst four shots, is shown In m d . 2, Chap. 5, of WT-702(REF ,i.

5.2.2 One hundred seventy-nIne (179) persons in sixty (60) partIes were briefed and
processed for entry into the contaminated areas. Eleven hundred (1100) film badges were
processed during the period. Many of these were used in areas contaminated by previous
shots. Only six (6) vehicles were decontamInated . Several vehicles were fou nd with contami-
nated objects collected as souvenirs , contrary to the Test Director’s Order; so these objects
were taken away from the parties. A sign was designed to warn people against this practice.

5.2,3 Since construction in Area 2 had been delayed by contamination from previous
shots and since much construction and other preparatory work was still to be done there, a
film badge distribution and clothing issue point was set up at the chec k point to this area , and
monitors were assigned to the area as needed , rather than being assigned directly to parties.
To decrease exposure to the working personnel, a section of the area most occupied by the
construction personneL was decontaminated by fencing it off and by removing the top layer of
soil. This reduced the exposure of personnel in the area considerably.

- Period covered , 5 April to 9 April 1953.
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5.3 OFF-SiT E OPERATIONS

53.l The changes in the anticipated tall-out pattern resulting from thi s detonation are
delineated in the weather maps provided by the Air Weather Service Unit attached to the -

‘Nevada Proving Grounds (Sec. ii, WT-705). By shot time , the area of primary interest was
the sector around Glendale Junction, Overton , and Las Vegas. Off-Site mobile teams and
equipment were moved to provide maximum coverag e in the communities in the path of fall-
out.

5.3.2 No ground levels were detected fro m this shot. A documentation of ground moni-
toring is given in m cI. 3, Chap. 5, of WT-702(REF ,) . Inclosure 4 , Chap. 5, of WT-702(REF .)
is a tabulation of air concentrations encountered -from this detonation. It is evident from these
results and those in IncI . 3, Chap. 5, of WT-702(REF.) that no detectable activity was collected
by any of the equipment in use by the Off-Site Group, with one possible exception. This ex-
ception occurred at St. George , Utah , where a light shower for a brief period caused an in-
crease in surface contamination as determined by radioautography and an MX-5 monitoring
instrument. The results of water samples analyzed for fission product activity are presented
in IncI . 5, Chap . 5, of WT-702(REF,; .

5.4 AIR PARTICIPATION

5.4, 1 Weather data indicated that the radioactive air mass would move In the direction
of Indian Springs and Las Vegas. Little or no fall-out was expected; however , the radioactive
air mass was considered to be hazardous to air tra ffic. To affo rd protection for this traffic ,
it was recommended that the air space at all alti tudes for a radius of 50 miles from ground
zero be closed to all except test aircraft from 0700 to 0830 PST on D-day. In addition , it was
recommended that the air space enclosed by the vectors 90~ and 180° from ground zero out to
a distance of 100 mIles be closed from 0830 to 0930 on D-day at 23,000 ft msl and below.• Above 23 ,000 ft msl the air mass enclosed by a line connecting Las Vegas, Nevad a, to Yuma,
Arizona, to Nogales, Mex ico, to Las Vegas was recommended closed from 0830 to 1330 PST.
This was changed at 0945 PST to the area enclosed between 35~ and 37~ north Latitude and be-
tween a line running north from Prescott and a line running north from Albuquerque. This
change was necessary when It was determined that the cloud was going north of the predicted
path. In addition to all of the above, a warning area was recommend ed to extend for a radius
of 125 miles in all directions fro m Las Vegas at all altitudes from 0700 to 1330 PST.

5.4.2 The cloud left no visible stem. However , the cloud tracking aircraft , two B-29 ’s
and a B-25, were off from Indian Springs AFB on schedule. They were not able to find any
activity at their respective altitudes of 22 ,000 ft . 18,000 ft. and 12 ,000 ft msl. They were then
released and returned to base. The position of the mushroom was followed by sampler air-
craft who followed the cloud for more than 4 1 

2 hr. The cloud trajectory is shown in m d .  2;
the predicted path is presented as m cI . 3. The top of the cloud Went to 42 ,500 ft n2sl , whereasthe bottom of the mushroom was at 31, 500 ft msl. No activity was detected outside the mush-
room. By H + 4 1

2 hr the cloud had traveled more than 350 miles. The data from the cloud
tracking aircraft are shown in m el. 6, Chap. 5, of W’F-702(REF.).

5.4.3 The close-in aerial survey was made by helicopter. It started at H+ 15 miii and by
H+ 40 mm had completed the survey of the target area. The maximum reading in the target
area was 1.5 m r — h r  at 5 ft above the ground. The dat a are present ed as IncI . 8, Chap. 5, of
WT -702 (REF,) .

5.4.4 The extended terrai n survey was performed by an L-20 and a C-47 aircraft. No
contamination was found during the survey. The L-20 data and the C-47 data are presented as
m d c .  9 and 10, Chap. 5, of WT-702 (REF .). No D I day survey was made.
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5.5 LOG~S1~c~ AND SUPPLy

5.5.1 For the perIod 5 to 9 April 1953 , inclusive, the SuppLy Section issued 132 pairs of -shoe covers, 73 protective caps, 83 coveralls, 113 pairs of cotton gloves, 268 high intensitygoggles, and 51 respirators. The laundry serviced 444 paIrs of shoe covers , 12 protect Ivecaps, 181 covera lls, 578 paIrs of gloves, 92 resp irators , 36 pillowcases, 72 sheets, and 35 - -towels. During the period , 41 instruments were Issued and 52 repaired by the instrument re-pair section. NIneteen (19) vehicles were lubricated and gIven 2nd echelon maintenance; four(4) vehIcles were deadlIne~j duri ng the period.5.5.2 To Improve com munication for On-Site vehicles, isoplane antennas were installed -on the five (5) % ton trucks. This has somewhat improved radio transmission. 
-
~

5.6 GENERAL

The radiological problem connected with Shot Dixie was almost nonexistent. No ground -contamination was found anywhere, even at ground zero. There was no cloud stern to be found.All the activity was in the mushroom which went to an altitude of 42,500 ft. The winds wereso great at this altitud e that it was past the 200 mile zone by H-i- 3 hr.
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IncLosure 1

INITIAL SURVE Y , SHOT DDCIE , 0800, 6 APRIL 1953
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Inclosure 2
ACTUAL CLOUD TRAC K , SHOT DIXIE
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Chapter 6

SHOT RAYS

6.1 INTRODUCTION

6.1.1 Shot Ray, the fif th shot of the Upshot-Knothole series , was detonated on a 100 ft
tower in Area 4 , Yucca Flat , NPG , at 0445 , 11 April 1953. The winds at shot time were to the
south at all levels up to 20 ,000 ft msl. It was not expected that the cloud would reach this
altitude. The decision was made to fire even though there was a possibility tha t the CP might
become contaminated. - 

-

6.1.2 The helicopter was able to verify that the fall-out was in a southerly direction in ~~
- -

-

a narrow strip west of the Control Point at 0515. The On-Site ground monitors radioed their
first report about this time. The survey was not completed and transmitted back to the CP un-
til 0630 hr. This delay was in part due to the ruggedness of the terrain in this area. Cornmuni-
catlons f or  On-Site work were somewhat better than usual. “R” hour was announced by the
Test Director at 0624.

6.2 ON-SITE OPERATIONS

6.2.1 In preparation for Shot Ray, two dry runs were completed on D-3, one was com-
pleted on D-2 , and one on D-1. Communications were excellent for all dry runs except on D-2
when the repeater station power was off.

6.2 .2 The contamination pattern determined by the Initial survey for Shot Ray is shown
in Incls. 1 and 2. Radio communication was excellent, One hundred eighteen (118) parties and
work details , consisting of 521 individuals , were processed. Approximately 1100 film badges
were processed during the period 10 April to 18 April 1953. Sixty-six (66) vehicles were de-
contaminated during the period .

6.3 OFF-SITE OPERATIONS

6.3.1 The changes in the anticipated fall-out pattern resulting from Shot Ray are deline-
ated in the weather maps provided by the Air Weather Service Unit attached to the NPG (Sec.
II , WT-7O 5) . Immediately following the detonation , it became evident that the forecast pattern
f r o m  the early wind would not be realized. Off-Site personnel and equipment were moved as
desc r ibed In the events listed in Inch 3, Chap . 6, of WT-702(REF.).

~ ~ 2 Significant ground levels were detected by ground survey teams along U. S. Highway

~1i west of Mercury; a desert road about 15 miles south of Highway 95; Nevada Highway 52 be-
‘..en P ahru mp, Nevada , and Shoshone , California; and on the road east of Tecopa , California.

• $‘~~ 1 -L -~,v.re d, 10 t o 16 April 1953.
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Shoshone , Tecopa , Tecopa Hot Springs , Cal ifornia , and Pahrump, Nevada , were the only com-
munities in which fall -out of a detectable nature  occurred. Results of the ground survey teams
are given in IncI. 4, Chap. 6, of WT-702(REF.). At points other than the above , contamination
detected was residual from previous detonationè.

6.3.3 Air sampling results confirm the pattern of fall-out shown by the ground survey
teams. Samples collected at CP , Mercury, Indian Springs , Las Vegas , Nelli e AFB , and Death
Valley Junction indicate fur ther  that minor quantities of activity from Shot Ray were present
at these locations. A tabulation of air concentrations from this shot is given in m c I . 5, Chap. 6,
of WT-702(REF. ) . The results of water samples analyzed for fission product activity are pre-
sented in m c!. 6, Chap. 6, of WT-702(REF.).

6.3.4 A pictorial presentation of the Off-Site fall-out pattern is shown in Incl. 3.

6.4 AIR PARTICIPATION
0-

6 .4.1 The cloud was anticipated to reach onl y 15,000 ft mel. This precluded closing of
the air space above 20 ,000 ft mel. The air space below 20 ,000 ft msl was closed for a radius
of 50 miles between the 90° vector left to the 1800 vector from 0430 to 0700 on D-day. In addi-
tion, the air space below 20,000 ft msl and between the 900 and 1800 vectors (changed to 90° to
200° vectors at 0510) out to the west side of Amber 2 was closed from 0430 to 0700. The
warning circle extended for a radius of 125 miles in all directions from Las Vegas, Nevada. F’

6 .4.2 The cloud reached an altitude of 14,000 ft mel . This low altitude , plus the fact tha t
it immediately passed over terrain 7 ,500 ft mel , left less than seven thousand (7 ,000) ft of
cloud to track . Consequently, cloud tracking a i rcraf t  were not used. The position of the cloud
wag determined by the cloud sampling aircraft. Their data are given in Incl. 8, Chap. 6, of f
WT-702(REF.). The actual cloud track and the predicted cloud path are plotted in Incla. 4 and 5.

6 .4.3 The helicopter again made a close-in aerial survey. It was off at H+ 15 mm and by
H+ 30 mm had delineated the general area of the close-in tall-out. The last part of the mission
was spent tracing the south position of the ground contamination. From the data submitted , as
given in Incl . 10, Chap. 6, of WT-702(REF.), the limits of contamination could be determined.
This agreed with the ground monitor data taken some tim e later.

6,4.4 The L-20 and C-47 were off on the extended terrain survey at H + 2  hr and H + 2  hr
and 15 mm , respectively. Inclosures 11 and 12, Chap. 6, of WT-7O2 (REF .) contain these data.
The fall-out pattern was so narrow that no plot was made since it would appear almost as a
line. No survey was necessary on D+ 1.

6.5 LOGISTICS A NT) SUPPLY

For the period 10 to 16 April 1953 , inclusive , the Supply Section issued 518 pairs of shoe
covers , 181 protective caps , 215 pairs of coveralls , 154 pairs of cotton gloves, 289 high Intensity
goggles , 12 paIrs of rubber gloves , and 53 respirators. The laundry serviced 511 pairs of shoe
covers , 95 protective caps , 351 pairs of coveralls , 322 pairs of cotton gloves , 42 respirators ,
90 pillowcases , 180 sheets , and 88 toweLs. During the period , 143 instruments were Issued and
79 repaired . Second echelon maintenance was performed on 23 vehicles . Thenty-three vehicles
were lubricated and weekly maintenance pulled. Seven (7) vehicLes were deaditned.

6.6 GENERAL

The radiological prob lem for this shot was much greater than for Shot Ruth. The use of a
100 ft tower instead of a 300 ft tower was the ma in factor in this increase of contamination .
The fall-out pattern was very narrow. It proceeded Ju st west of the Control Point and extended
approximately 45 miles to the south. No populat ed arca was in the fa l l -ou t  path . This mini-
mized the Had-Safe problem.
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Inclosure 1

SURVEYS OF TEST AREA 4
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• YUCCA FLAT RADIOLOGI CAL SITUAT ION , 0700, 14 APRIL 1953
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Inclosure S

RADIATION INTENSITY AT TIME OF FALL -OUT , SHOT RAY
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Chapter 7

SHOT BADGERS

7.1 INTRODUCTION

7.1,1 The sixth shot of the Upshot-Knothole series , Badger , was detonated on a 300 fttower in Area 2 of Yucca Flat , NPG, at 0435 PST, 18 April 1953. The winds were from thewest and forecast to remain in that general direction when t~e decision to fire was made at - - .the 2100 PST weath er briefing on 17 April 1953. 
- -7.1.2 Initial radiation survey reports were received from On-Site at 0450. The surveywas completed at 0730. The long time r equired for this survey was caused by the rough ter-rain over which some of the monitor teams had to travel - Normal access routes to the north r ~4 and northeast of the area were blocked by radiation fields higher than 50 r/hr .7.1.3 Mercury Highway south of the CP was cleared at 0505. Frenchman Flat was de-d ared open at 0520. Five projects were released at 0630 , and two projects were released at0639. R hour was not declared until 0710.

7.2 ON-SITE OPERATIONS

7.2.1 Six stake lines were laid along the roads in the T-2 area for this shot. As con-tamination fell southeast across Mercury Highway, it was necessary for the survey teams toenter the shot area from the west without use of the highway or the main access road to thearea. The teams started their survey at 0450 and did not complete It until 0730. Survey plotsare given in m cI. 1.
7.2.2 Generally, recovery parties were not allowed to cross the 10 r/hr  line; however ,on this shot parties in vehicles were allowed to use Mercury Highway to reach the recoveryarea which was contaminated by fall-out of Intensity greater than 50 r/hr. This led somepart ies to the belief that they could recover test data in areas greater than 10 r/hr withoutspecific permission from the Test Director ’s staff and resulted in some overexposures,7.2.3 One hundred thirty-three (133) recovery parties, consisting of 396 personnel , wereprocessed into the contaminated areas during this period. Approximately 1,600 film badgeswere processed. Ninety-two (92) vehicles were decontaminated.

7.2.4 Owing to the overexposures on this shot , a special training program for monitorswas initiated by the On-Site Operations Officer.
7.2.5 A group of 16 FCDA personnel were conducted on a guided tour of the Rad-Safe

-
- Building on 23 April, DIscussions were held with each section , and considerable time wasspent instructing these personnel in the calibration of survey instruments,

• Period covered, 17 to 23 Apr il , 1953. 



7.3 OFF-SITE OPERATIONS

7.3.1 The changes in the anticipated fall -out pattern resulting from Shot Badger are de-
lineated in the weather maps provided by the Air Weather Service Unit attached to the Nevada
Proving Grounds (Section U, WT-705). The actual pattern was not clear until after the det-
onation . This resulted in the movement of mobile personnel and equipment.

7.3.2 Significant ground levels were detected in the sector from south of Glendale Junc-
tion , Nevada , to Mercury, Nevada , and as far east as Arizona Highway 84 between Williams ,
Ar izona , and the South Rim of the Grand Canyon of the Colorado River , A documentation of
ground monitoring results is given in m d .  2, Chap. 7, of WT-702(RE F.). Maximum fall-out

— occurred in the region between U. S. Highway 91, Lake Mead, and east. The report of a special
survey of this area for Inhabitants, domestic animals , and other pert inent data has been corn -
piled in m ci. 3, Chap. 7, of WT-702(REF.) . Infinite doses for localities of interest are given in
m cI. 2. It was noted that monitoring data indicated a duration of fall-out considerably longer
than previously experienced.

7.3.3 Air sampl ing results confirm the pattern of paragraph 7 .3.2. Samples collected at
Glendale Junction and Overton , Nevada, showed further that minor quantities of activity from
Shot Badger were found at these locations. The extended period of fall-out was also observed
In the air samples. A tabulation of air concentrations from this shot is given in m d .  5, Chap. 7,
of WT-702(REF .).

7.3.4 The results of water samples analyzed for fission product activity are presented in
IncI. 7, Chap. 7, of WT-702(REF ’i. -‘

7.3.5 The pictorial presentation of the ground monitoring pattern is shown in m cI. 3.

7.4 AIR PARTICIPATION

7,4.1 The cloud was forecast to go to the East South East. This affected the closing of the
air space enclosed by the 45° and 120° vectors from ground zero to Amber 2 Airway at all
altitudes from 0400 to 0530 PST. In addition, the air space enclosed by the 450 vector left to
the 1200 vector for a 50 mile radius was closed at all altitudes from 0400 to 0530 PST. At
21,000 It msl and above, the area enclosed by a line from Las Vegas to Albuquerque to Grand
Junction to Milford to Las Vegas was closed from 0500 to 1100 PST. The altitude was increased
from 21,000 to 27 ,000 ft at 0523. The enclosed area was changed to Las Vegas to El Paso to
Albuquerque to Durango to Las Vegas at 0610. So much activity was still in the cloud at 1100
PST that the area bounded by Durango to Albuquerque to El Paso to Fort Worth to Durango was
closed above 27 ,000 ft mel from 1100 to 1700 PST. The warning circle was a 200 mile radius
from Las Vegas in all directions from 0400 to 0530 PST.

7.4.2 The maximum cloud height was 37 ,200 ft msL as determined by cloud sampling air-
craft. The three cloud tracking aircraft , two B-29’s and one B-25, determined the position of
the stem at 22 ,000, 18 ,000, and 12,000 f t msl , while the position of the top was determined by
sampling aircraft . The data are listed in m d .  8, Chap. 7, of WT-702(REF.). These data are
plotted in lad . 4. The predicted path is shown in m cI. 5,

7.4.3 The helicopter made the close—in terrain survey. The data collected , as given in
m cI. 11, Chap. 7, of WT-702(REF.), were satisfactory. The pilot and monitor were overexposed,
however, due to poor decisions on the part of the monitor.

7.4.4 The L-20 and C-47 performed the extended terrain survey as usual . Communica-
tions were never established with the L-20; consequently a late change made in the pattern was
not effected. Its original pattern and the data collected by this aircraft are shown in m cI. 12,
Chap. 7, of WT-.702(REF.). The changed pattern for the C-47 was received . This pattern and
the data collected are shown in m d .  13, Chap . 7, of WT-702(REF.) . On D -t- 1 a resurvey was
made by the C-47, The data for this flight are shown In m cI. 14, Chap. 7, of WT-702(REFJ.
The final plot of the fall-out area using all the data collected above along with data from (Xf -
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Site ground monitors shows a fall-out area that was narrow but extended more than 135 miles( m d .  6). The second maximum west of Lake Mead had a time of fall ci 
~‘/~ to 4 hours’ dura-tion, This was at least one hour longer than was expected.

7.5 LOGISTICS AND SUPPLY

For the period , the Supply Section issued 238 protective caps, 274 pairs of shoe covers,261 pairs of coveralls , 117 respirators, 133 pairs of Cotton gloves , and 527 high intensitygoggles. The laundry serviced 108 protective Caps , 402 pairs of shoe covers , 369 pairs ofcoveralls , 145 respirators , 161 pairs of cotton gloves, 72 towels, 56 sheets, and 28 pillow-
cases. The laundry also serviced S bags of contaminated clothing for Indian Springs. Sixty-
three (63) instruments were issued and 54 repaired. Twelve (12) vehicles received second
echelon maintenance. Five (5) vehicles were deadlined during the period ,

7.6 GENE RAL 
-‘ 

-

I.
- 

The radiological problem with this shot was greater than for any of the previous shots.As routee to the test area were highly contaminated, early recover ies could not be made with-
out high exposure to monitors and project personnel, The Off-Site picture shows that the 100 rintegrated dose line extended for some 35 miles from ground zero. A 10 r integrated dose wasfound in the second maximum some 110 miles from ground zero. Owing to the narrowness ofthe pattern and the exact geographical placement , no populated area was in the fall-out path.
Any cattle in the path are included in macI. 14, Chap. 7, ci WT-702(REF.) ,

—
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Inclosure 1

SHOT BADGER SURVEYS
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Inclosure 2

RADIATION DOSES FOR INFINITE TIME OF EXPOSURE

Time of Ground level , Fall-out Infinite
Location run mr/hr time, hr dose, mr

17 miles SW of Glendale Junction on 31—39 38 H+ 5 8000
Hwy 9l

Junction of Hwy U. S. 91 and Nevada 40 28—3 35 H+6 7000
Nellie AFB 18—25 0.3 H+ 5 35
Las Vegas 7—25 0.65 H+5 23
14.5 miles W of junction on Nevada 27—23 38 H + 7  6000

Hwys 12 and 40 on Hwy 40
Indian Springs 6—29 0.7 11+4 24
Charleston Lodge 8—54 0.4 H+5 18
57 miles N of junct ion of U. S. Hwys 64 37—18 3.5 H+ 10 800

and 66 on IJ. S. 64 toward Grand
Canyon, Arizona

Grand Canyon Rim 37—30 1.9 H+ 10 480
Lake Mead Resort 15—55 0.3 11+7 27
Boulder City 15—10 0.15 11+7 10
Hoover Dam 29— 10 0.3 H +7  50
ICingman , Arizona 31—15 0.1 11+12 17

‘1
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Inc losure 3

RADIATION INTENSITY AT TIME OF FALL-OU T, SHOT BADGER
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Chapter 8

SHOT SIMON

8.1 INTRODUCTION

8.1.1 The seventh shot of the Upshot-Knothole series , Simon . was detonated on a 300 ft
tower In Area I of Yucca Flat . NpG , at 0430 , 15 April 1953. The 2100 hour forecast on 24
April 1953 indicated that the fall-out would be to the southeast and would miss all populated
communities. The amount of fall-out was expected to be much larger than usual ; however , due
to the fact that no populated communit ies were expected to be In its path , the decision was
med. to fire on schedule.

8.1.2 The On-Site ground survey began at 0450 and was completed by 0715. Extensiv e fall-
out on access roads slowed completion of the survey. R (general recovery) hour was not an-
nounced until 0+ 8  hours or 1230. PrIor to this time , however , the Test Director had released
ten recovery parties into the contaminated area. - 

-

8.2 ON-SITE OPERATIONS 
$ 

-

8.2.1 Two dry runs were completed and radio equipment checked by D — 1 .  Communications . 
-

were excellent for both dry runs and the initial survey on D-day. The officer in charge of the —

Initial survey worked out an alternate entry plan to be used in case of a weather change. Three
special survey teams were organized to obtain readings at specific stations in Area I and in
Area 3. The initial survey party left the Red-Safe building at 0435, and the survey was corn-
pleted by 0715 on D-day . 11 Hour was declared at 1230 by the Test Director. Survey plot s are
shown in lad . 1.

8.2.2 A check point was established on Mercury Highway on D-day near the 10 rnr hr
line. Owing to traffic in the area this check point was maintained in continuous operation for
the period of this report . All entry roads to cont aminated areas were posted with warning signs.

3.2.3 Dosimetry and Record s processed 1,880 fIlm bad ges during this period. A total of
39 persons exceeded the 3.9 r permissible dosage on D-day and D~ 1 day. Eleven of these
persons were in a B-29 working for Project 6.2. A comparison of f i lm badge to pocket dosirne—
ter readings showed that the film badge read generally twice as high as the pocket dosimeter
for this perto& On D+ 2 the pocket dosimeter and fi lm badge readings compar ed normally. An
tnvest 1~ation of these discrepancies in dosimeter and film badge readings is being made; how-
ever , no fault was found with the pocket dosimeter or film badge procedure.

8.2.4 A tot al of 789 persons in 262 partIes were processed during the period . The vehicle
decontamination section decontaminated one hundred two (1021 vehicles , one electric generator .
and two photo vans.

‘Period covered . 24 April to 2 May 1953.
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8.3 OFF-SITE OPERATIONS

8.2.1 The change. In the anticipat ed fail-out pattern resulting fro m ~~ot Simon are deline-
ated in the weather maps provided by the Air Weather Service Uni t attached to the Nevada
Proving Grounds (Section II, WV-705) .

-8.3.2 The movement of mobile equipment and personnel to provide additional coverage in
the anticipated path is described in m cI. 2, Chap. 8, of WT-702 (REF .). It ts to be noted that a
new experience in (If-Site operations was encountered from heavy fall -out on public highways
resulting in contarninit lon of vehicles traversing the tall-out path . This influenced the Test
Director to order the establishment of roadblocks and decontamination stations at North Las
Vegas, Alamo, and St. George. The pertinent Information concern ing these roadblocks is also
included in m et. 2, Chap. 8, of WT-702(REF.) . A detailed report of this experience was pre-
pared at the request of the Test Director , and is shown as m cI. 3, Chap. 8, of WT-702(REF.).

8.3.3 Significant ground Levels were detected along U. S. HIghway. 93 and 91 between
Alamo and the approaches to St. George. A documentation of ground monitoring results is given
in m cI. 4, Chap. 8, of WT-702(R .EF .) . Maximum fall-out occurred in the region from 15 to 20
miles north of Glendale Junction on Highway 93 and 10 to 20 mIles east of Glendale Junction on
Highway 91. A report of a special survey of this area for inhabitants, domestic animals, and
other pertinent data has been compiled in m ci. 5, Chap. 8, of WT-702(REF .). Infinite doses for
localities of interest are given in m d ,  2. As noted on SI~ot Badger . the monitoring logs indicate
a duration of fall-out considerabl y longer than previoualy encountered. 

- 

-

8.3.4 AIr sampling results confirm the pattern of paragraph 8.3.3. In addition , the corn-
znunities of St. George, Alamo, Caliente , Pioche , Mercury, CP, Crystal ~~rthgs, Ely, Groom
Mine , and Beatty all showed significant air concentrations (>10~’ l~c/M~ on a 24-hr average) to
indicate that widespread airborne contamination resulted from this shot. A tabulation of air
concentrations is given In m cI. 7, Chap. 8, of WT-702(REF ). The inhabited areas in the above
Incloanre were subjected to a later fall-out than was anticipated from available wind data .

8.3.5 The pictorial presentation of the pattern is shown in m d .  3.
8.3.6 The results of water samples analyzed for fission product activity are presented In

m d .  9, Chap, 8, of WT-702(REF.). 
—

8.4 AIR PARTICIPATION

8.4.1 The high level winds were toward the northeast , whereas the lower level winds were
toward the southeast. Recommendations were made to close the air space in the sector bounded
by the 0° and 80° vectors from ground zero out to a dl stance of 100 miles at all altitudes from
0400 to 0730. In addition , the air space in the sector bounded by the 80° and 180° vectors from
ground zero to the west boundary of Amber 2 aIrway was recommended closed at all altitudes
from 0400 to 0730. The opening time was changed from 0730 to 0930 at H+ 2 hours. The sector
bounded by the 1800 and 360° vectors through west out for a radius of 50 miles was recom-
mended closed from 0400 to 0530. A high altitude sector at 24 ,000 ft msl and up bounded by a
line from Las Vegas to Winslow to Fort Bridger to Elko to Las Vegas was recommended
closed from 2400 to 1200. A warning circle with a radius of 170 mIles from Las Vegas was
also recommended.

8.4.2 The two B-29 cloud trackers were off from Kirtland ATB on schedule , but one
aborted the mission owing to mechanical (allure. The remaining B-29 and the 8-25 tracked the
cloud at 22,000 and 12,000 ft msl, respectively. The data from these aircraft are given in m d .
10, Chap. 8, of WT-702(REF .). These data are plotted as shown in m d .  4. The predicted path
I. shown in m cI . 5. The top of the cloud was reported at 43,200 ft mel. Its position was re-

— ported by cloud sampling aircraft. The top of the clou d was last reported some 225 mi les
east southeast of ground zero.
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8.4.3 The close-in aerial survey wa~ performed by a helicopter which took off fro m theCP at H +  10 m m .  The data from this flight are given In incl. 13 , Chap . 8, of WT-702(REF ,) .8.4.4 The L-20 and C-47 performed the terrain surv ey . Although the C-47 did not tak e oil
* until H .4 hr , it picked up som e air contarntnatiui~. The pattern and data from the L-20 andthe C-47 are given in Incls. 14 and 15, Chap. 8, of WT-702(REF .). A D + I day survey wasmade in the C-47 . The data troni this flight are listed as IncI . 16, Chap. 8, of WT-702(HEF .) .A plot of the tall-out area made ti-urn these data and ground monitor ’s data Is given in IncI. 6.

8.5 LOGISTICS AND SUPPLY

8.5. 1 For this period , the Supply Section Issued 316 protective caps , 359 pairs of shoecovers , 308 pairs of coveralls . 283 respirators , 327 pairs of Cotton gloves , 186 hIgh Intensitygoggles , and 32 pairs of clear goggles. The laundry serviced 170 prote ctIve caps, 951 pairsof shoe covers , 702 pairs of coveralls , 253 respIrators , b51 pairs of cotton gloves , and 158towels. The laundry also serviced one ( 1) bag of cont aminated clothing for indian ~~rings and84 pieces of personal contaminated clothing . The instrument repair section issued 124 surveyInstrument, and repai red and calibrat ed 92 instruments. Weekly maintenance was per-~ormedon 31 vshj eles. Three vehicles were deadlined during the period .

8.6 GENERAL

‘18.8.1 The general fall-out area for this shot was narro w , no greater than 10 miLes wideat more than 200 miles from ground zero . The radiation intensity was very high even at the250 mile limit . The infinity dose at this distance was 5 r . The only locations where fall-outhit populated areas were a service station west of Bunkerville , Bunkerville , and Mesquite ,Nevada . The 25 r Infinity iso-dose line extended for 60 miles fro m ground zero , and the 10 rin finity Iso-dose line extended for 110 miles. 
S 

-8.6.2 The fall-out was so great on the highways near Glendal e that several vehicles werefound highly contaminated. It was necessary to establish roadblocks and decontaminationstations at Las Vegas, St. George , and Alamo. These st ations were very effective in theirdecontamination processes.
8.6.3 A considerable numbe r of monitor and project personnel were overexposed on thisshot . The pocket dosimeter and T1B survey meters were used as a guide by the monitors tojudge their stay in the contaminat ed area. The fi lm badge readings , however , gave In somecages a value two to three times as large as the pocket dosimeter and the Till survey meterindicated. Data fro m previous shot s had indicated that the dosimeter readings were generallyhigher than the fi lm badge readings.
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Inclosure 1

YUCCA FLAT RADIOLOGICAL SITUATION . SHOT SIMON
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Incloaure 2

RADIATION DOSAGE FOR INFINITE TIME OF EXPOSURE

Ground level , Fall-out time, Infinite dose,
Location Time of run mr/hr H+hour s mr - I

Glendale JunctIon 7:15 0.5 4.5 19 ‘S
20 miles N of Glendale Junction 28:57 80 4.5 12,500

on U. S. Hwy 93
Alamo 10:40 1.8 10.12 100
24 miles W of Mesquite on U. S. 27:30 110 6.0 12,000 r

Hwy 91
Mesquite 9:51 30 7.0 1,500
Bunkerville 10:21 100 7.0 5,000

34:10 20 7.0 4,800
Riverside Cabins 12:42 210 7.0 14,000 .

10:05 300 7.0 15,000
15:25 170 7.0 15,000

Groom Mine 13:0 0.20 8.5 12.5 ,
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Inclosure 3 -

RADIATION INTENSrFY AT TIME OF FALL-OUT
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Chapter 9

SHOT ENCORE ’

9 1 INTRODUCTION

9, 1, 1 The eighth shot of the Upshot -Knothole series , Encore , was an air drop at about
2400 ft over the Frenchman Flat area , NPG , at 0830 PDT , 8 May 1953. The decision to drop
was made alter a 24 hr delay caused by unfavorable weather conditions. The prevailing winds -were to the northeast.

9.1.2 The initial On-Site ground survey started at 0857 and was completed at 0928. Only
light contamination was encountered during the survey. R (general recovery) hour was an-
nounced at 0919. Prior to this time , one party was released into the area by previous ar- -

rangement with the Test Director. Mercury Highway was declared open to all traffic at 0930.
9.1,3 The period covered by this chapter is from 3 May 1953 to 15 May 1953 , which is

from f l— i  for Dry, a dry run for Encore , to f l—i for Harry . I . ’:

9.2 ON-SITE OPERATIONS

9.2.1 The On-Site Section operated in Frenchman Flat dur ing Dry and Shot Encore as
long as Rad-Safe control of the area was required. On D-da y for Encore an assembly point
was established at the old Ranger CP and was manned by personnel from the Dosimetry and
Records Section , Plotting and Briefing Section , and Vehicle Decontamination Section . As soon
as the road was declared clear , at approximately H + 20 mm , all sections moved into their
respective positions at the Junction of Mercury Highway and the main access road to French-
man Flat.

9.2.2 Hickory 4 , the On-Site sedan , was used as a mobile control In Frenchman Flat;
Hickory 1, located in CP No. 2 , acted as the control for activities continuing in Yucca Flat
area and also recorded messages directed to Hickory 4. In this way readings taken by the
survey teams were recorded and plotted sImultaneously at the control station in Frenchman
Fiat and in the Plotting and Briefing room in CP No. 2. This made accurate information im-
mediately accessible to personnel in both the CP area and the Frenchman Flat area.

9.2.3 The initial survey of Frenchman Flat was completed by H + 58 mm , 0928 , 8 May
1953. At 0900 D-day, the reading at GZ was 300 mr/hr. At 1300 b-day, the reading at GZ was
110 mr/hr. On D+ 1 the general area around GZ was reading around 10 mr/h r , and Rad-Safe
control was lifted from the entire area. The results of the Initi al surve y are shown in m ci. 1,

9.2.4 During this period there was considerable activity in the Yucca Flat area. Parties
were processing bot h day and night into the area , and it was necessary to assign three stand-
by monitors to parties working at night.

9.2.5 A total of 890 parties have been processed through R&d-Safe facilities during this

‘Period covered , 3 May to 15 May 1953.
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reporting period . The majority of these personnel were construction workers from Reynolds
Electric who were working in Areas 3A and 7. Dosimetry and Records processed 4500 film
badges during the period , and the Vehicle Decontamin~t~nn Section decontamInated 104 vehicles.

9.3 OFF-SIT E OPERATIONS

- 9.8.1 The changes in the anticipated fall-out pattern resulting from the detonation are
delineated in the weather maps provided by the Air Weather Service Unit attached to the
Nevada Proving Grounds (Section U , WT-705). By shot time , the area of primary interest
became the sector between St. George and Millord , Utah.

9.3.2 No ground levels were detected from this shot . A documentation of ground moni-
toring Is given in Incl. 2, Chap. 9, of WT-702(REF.) . Inclosure 3, Chap. 9, of WT-702(REF.) , is
a tabulation of air concentrations encountered from this detonation . It Is evident from the se
results that no detectable activity greater than i0~’4 

~c/M’ was collected by any of the equIp-
ment in use by the Off -Site group. One air sample containing sufficient activity for decay in- 

~

‘

vesUgation was collected at Hurricane, Utah . The decay of this sample taken to D +4 days
Indicated origin prior to Siot Encore. The results of water samples analyzed for fission prod-
uct activity are presented in m ci. 4, Chap. 9, of WT-702(REF.).

9.4 AIR PARTICIPATION

9.4.1 Weather information resulted in closing the air space at all levels out to a radius
of 70 miles from ground zero from 0800 to 0930 PDT. In addition , the air space inclosed by
the sector bounded by the 750 vector out to a distance of 495 miles (changed at 0800 to 50’
vector out to Utah border) and the 125° (changed to 1000 at 0800) vector out to a distance of 245
miles was closed at 24 ,000 ft msl and below from 0900 to 1430 PDT except Amber 2 and all - -

air space west which was opened at 1130 PDT . The air space mnclosed by a line from Las
Vegas to Ely to Goodlan d (changed to North Platt at 0800) to Amarillo to Prescott to Las Vegas 

I 
-

was also closed above 24 ,000 ft msl from 0900 to 1500 PDT . A warning circle of 290 mile
radius of Bryce Canyon was recommended from 0800 to 1430 PDT. At 1130 PDT the air space
below 24 ,000 ft msl was cleared , as well as all air space above 24 ,000 ft msl south of 37° N
latitude.

9.4,2 The two B-29 cloud trackers were off from Kirtland AFB on schedule , One of them,
however , aborted the mission owing to mechanical failure. The remain ing B-29 and the B-25
from Indian Springs tracked the cloud at 22 ,000 and 12,000 ft mel , respectively. The data
from these aircraft are given In Inci. 5, Chap. 9, of WT-702(REF.). Included in this inclozure
are the data on the top of the cloud (40,500 ft mall from the B. 50 sampler control aircraft. The
cloud track data are plotted in m ci. 2. The predicted path is given in m d .  3. S.

’

9.4.3 The close-in aerial sur vey was performed by helicopter as planned. Communicat ion
difficulties prevented rapid transmission of the data. The data are shown as m d .  8, Chap. 9,
WT-702(REF.).

9,4 .4 The L-20 and C-47 performed the terrain survey as in previous shots. Their data
are presented as Incls. 9 and 10, Chap. 9, of WT-702(REF.) , respectively. The C-47 mission
was not completed owing to bad weather conditions which affected the safety of flight. No
ground contamination was found by either aircraft. A low reading was obtained when the air-

S craft passed through some low scud which was hanging in the valleys. 
-9.4,5 No plot of Off-Site fall-out was made.

9.5 LOGISTICS A~ D SUPPLY

9.5.1 For the period 3 May to 15 May 1953, inclusive , the Supply Section issued 882 pro-
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tective caps , 1314 pairs of shoe covers , 1254 pairs of coveralls , 561 respirator s, 1306 pairs
of cotton gloves, 541 pairs of high intensity goggles, and 38 pairs of clear goggles. The laun-
dry serviced 537 protective caps , 2239 pairs of shoe covers, 1487 pairs of coveralls , 617• respIrators , 1627 paIrs of cotton gloves, and 104 towels. One hundred eighty-three (183)
instruments were issued, and 138 were repaired. Twenty-three (23) instruments were re-
paired for Camp Desert Rock. Five (5) vehicles were deadlined for radio maintenance during

• the period .
9.5.2 During this period , the Supply Section operated a mobile supply point , located with

the processing station in the Frenchman Flat area , in addition to its regular service at the
R&d-Safe Building . A 2% ton N 135 cargo truck was borrowed from the 412th Engineer Bat-
tali zt at Camp Desert Rock for use by the mobile supply point. This supply team was placed
in operaticm at the Ranger CP at 0645. Immediately prior to Encore , 100 pairs of high in-
tensity goggles and approximately 50 sets of protective clothing were issued at the Ranger CP.
At 0900 the supply point was moved to the main access road to Frenchman Flat . The supply
point arrive d at 0920 and was in full operation by 0930. In addition to having 100 complete sets .‘ -of protective cloth ing available for emergency issue , the Supply Team was responsible for the (supply and transportation of necessary furniture and equipment in support of On-Site Oper- -
atlons, Plotting and Briefing, and Dosimetry and Records Sections.

9.6 GENERAL

The radiological problem encountered In this shot was very minor . No contamination was
found outside the Proving Grounds, and only minor contamination was found within the Proving
Grounds. The problem of clearing people Into the area required the establishment of a R&d-
Sale plotting and briefing station at the junction of the main access road to Frenchman Flat
and the Mercury Highway.

‘l

V
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Inclosure 1

FRENCHMAN FLAT RADIOLOGICAL SITUATION, SHOT ENCORE
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Frenchman Flat Initial survey, 0900, 8 May 1953. H-hour , 0830, 8 May 1953.
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Chapter 10

SHOT HARRY

10.1 INTRODUCTION

10.1.1 The ninth shot of the Upshot-Knothole series , Harry,  was detonated on a 300 ft Patower in Area 3A , Yucca Flat NPG, at 0505 PDT , 19 May 1953. The period covered by thischapter is from 16 May to 24 May 1953. The decision to f i re  was made after a 72 hr delay .
Areas to the southeast which had been subject to fal l-out  from previous shots were in the pre-  S

5dicted fall-out path.

10.2 ON-SITE OPERATION S

10.2. 1 The Initial On-Site ground survey started at 0535 and was completed by 0640 . Ex- f ~tensive contamination was encountered during the survey, and iso-intensity lines were notclosed in the Yucca Flat area. R (general recovery) hour was announced at 0631 for all ex-cept two projects. One party was released prior to R hour . Mercury Highway was declared
open to all traffic at 11+45 m m .  The initial survey and a subsequent survey during this periodare inclosed as m cI. 1.

10.2.2 Fourteen hund red f i lm badges were processed during this period , and 350 partieswere proceserd through On-Site Operations. Fifty-seven (57) trucks , 16 sedans , 5 ieeps , 3buses , 1 carry-all , I station wagon , I f i f ty- ton tractor and trailer , and 1 bulldozer , a tot al ofeighty-five (85) vehicles , were decontaminated during the period . A party of three (3) monitorswas dispatched on D-day to Las Vegas to assist the Las Vegas Field Office in decontaminating
vehicles t hat had been caught in the fall-out area.

10.3 OFF-SITE OPERATIONS

10.3.1 The changes in the anticipated fall-ou t pattern resulting from Shot Harr y  are de-Lineated in the weather maps provided by the Air Weather Service Unit attached to the NevadaProving Grounds (Section II , WT-705). The movement of personnel and equipment to providemaximum coverage In the communities in the fall-out path is described in the events listed inIncI. 2, Chap. 10, of WT-702(REF ,) . This disposition of mobile teams was made with  a certaindegree of hesitancy owing to the conflict ing nature of the low-level cloud tracker reports and• the pattern of the Air Weather Reports.
10.3.2 Fall-out occurred over a wide sector , with the highest levels being recorded onU. S. Highway 93 between Alamo and Glendale Junction; St. George , Utah; and the area east ofSt. George. The Test Manager determined that it was again necessary to institute pre cautionary

* Period covered , 16 to 24 May 1953.
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measures , such as roadblocks and warn ings to residents , at various points and times as shown
In m d .  2 , Chap. 10 . of WT-7 02(REF. ) -  For th i s shot these roadblocks were established by
pe rsonnel of the Las Vegas Field Office. A documentat ion of the ground monitor ing results
is given in m cI. 3 , Chap. 10 , of WT -7 02 (REF. ) .  Inf ini te  dose readings in communit ies  in the
tall-out pattern are recorded in Ln cl. 2. The special attention given to St. George , U tah , re-
sulted in (he in f in i t e  dose calculations derived from m c!. 3. Extra f i lm badges were e,q,osed
in different  locat ions in St. George , Utah.  The results are tabulated in incl . 6 , Chap. 10 , of
WT- 702(REF. ) .  Inclosure 18, Chap. 10 , of WT-7 02(REF .) is a report f rom the Off-Site
monitor at St. George.

10.3.3 Signif icant  airborne concentrations (greater than l0~~ ~ic , 

- 

M’) were detected at
the communities of Glendale Junction , CP , Alamo , Crystal Springs , Callente , Pioche , Groom
Mine , Lincoln Mine , Bunkerville , and Mesquite. See m c!. 7 , Chap. 10, of WT-702 (REF.) . The
average air concentration reported for St. George represents , by a factor of about 5, the
hig hest such level ever encountered in an inhabited area within 200 miles of the Nevada
Proving Grounds. However , particle size determinations indicate that the mass median
diameter of the airborne material which produced this high concentration at St. George is
considerably beyond the respirable range. Therefore , in this instance the operational toler-
ance Level for airborne fission product particles does not appear to have been exceeded . The ,, -

results of water samples analyzed for fission product act ivi ty are shown in thcl. 9 , Chap. 10,
of WT-702(REF. ) .

10.3.4 The pictorial presentation of the fall-ou t pattern is shown in m d .  4 .

10.4 AIR PARTICIPATION

10.4.1 The air space between the 00 and 180° vectors out to a radius of 70 miles and be-
tween the 180° and the 360° vector out to a radius of 50 miles was closed at all altitudes from
0430 to 0600 PDT. In addition , the air space bounded by the 70° vector out to radius of 100
miles thence east along the 37° 30 min north latitude meridian to intercept the 112° and 30 mm
west longitude (due north of Prescott) thence to Prescott , then aleng the north side of Green 4
and 1115 Airways to 37° north and 118’ west was closed at 25 ,000 ft msl and below from 0600 to
1130 PDT. Amber 2 and Red 6 Airways and all air space west was open at 0810 PDT. The air
space inclosed by a line joining 37° north and 116° west to Blythe to Douglas to Albuquerque to
St. George to 37° north and 116° west was closed at 25 ,000 ft and above from 0530 to 1330 PDT.
The warning area consisted of a circle of 175 mile radius from Las Vegas from 0430 to 1130
PDT.

10.4.2 The two B-29 and one 8-25 cloud trackers were off on schedule; however , one of
the 8-29’s had mechanical trouble and aborted the mission early. The data from these air-
craf t are given in Inc I . 10, Chap. 10 , of WT-702(REF .). The top of the cloud reached 44 ,200 ft
msl. These data are plotted as shown in Incl . 5. The predicted path of the cloud is shown in
m cI. 6.

10.4.3 The helicopter performed a close-in terrain survey and a mission pertaining to a
recovery operation . The data for the terrain survey flight are presented as m cI . 13, Chap. 10,
of WT-702(REF .).

10.4.4 The L-20 and C-47 performed the terrain survey as in previous shots. The data
for the two flights are included as Incls. 14 and iS , Chap. 10, of WT-702(REF .), respectively.
The C-47 performed a complete aerial survey of the fall-out area out to a distance of 250 miles
on D +1. The data from this flight are given in mci. 16, Chap . 10. of WT-702(R EF.) . These ae-
rial data , along with Off-Site ground data , are analyzed and plotted as IncI . 7. Data on the loc a-
tion of livestock in the fall-out path are shown in IncI . 16, Chap. 10, of WT-702(REF .) .
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10.5 LOGiSTICS AND SUPPLY

For the period 16 to 24 May 1953 , inclusIve , the Supply Section issued 320 protective caps,- 924 pairs of shoe covers , 803 pairs of coveralls , 295 respIrators , 534 pairs of Cotton gloves ,104 pairs of high intensity goggles , 2 pairs of leather gloves , and 150 each bath towels. Thelaundry serviced 125 protective caps , 832 pairs of shoe covers , 949 pairs of coveralls , 200• respirators , 300 pairs of cotton gloves , and 121 towels. A total of 143 Instruments were issuedand 51 were repaired. Sixty-four (64) SU-1O’8 were turned In to Reynolds Electric for storage ,A total of 2 vehicles were deadlined for radio maintenance , and 41 vehicles were h,hricatedand received second echelon maintenance.

10.6 GENERA L

10.6.1 The fall-out from this shot covered more area than for any of the previous shots.The 1 r infinity dose line extended to as far as 250 miles from ground zero. The area sur-rounded by the 1 r infinity dose line was more than 50 miles wide.10.6.2 Many complaints were received from people in the fall-out area . Complaintsranged from goats turning blue to miners getting radiation sickness. An investigation wasmade of all the claims , by members of the Test Manager ’s staff , and none were of such a tin —ture to indicate that they were caused by the fall-out.
10.6.3 A highway Rad-Safe plan directed by the Test Manager , assigning the responsi-bility for roadblocks to the Las Vegas Field Office , was put into effect for this shot. Off-Sitemonitors were required to devote considerable time to the roadblocks established in the vi- 5

cinity of Mesquite and St. George. This interfered to some extent with the performance of 
5their monitoring duties in this area. A report from the Off-Site monitor at St. George is in- fcluded as m d . 18, Chap. 10, of WT-702(REF,),
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inclosure 1

YUCCA FLAT RADIOLOGICAL SITUATION, SHOT HARRY
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Yucca Flat initial survey , 0800, 19 May 1953 (includmng 15 May resurvey of Test Areas 1, 2, 4, and 7).
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Yucca Flat rcsu rvcy, 0700, 20 May 1953 (Including 15 M~y resurvey of Test Areas I , 2 . 4 . and 7).
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Inclosure 2

RADIATION DOSES FOR INFINITE EXPOSURE

Time of Infinite dose
reading, Ground level , Fall-out time , Shot Harry, Total infinite

— 
Location H+houra mr/hr H+hours mr dose,0 mr

Highway 93, hot spot 33:00 18.0 2 5,000 12,500
north of Glendale

Bunkerville 6:37 4.8 2% 180 5,000 to 8,000
Mesquite 38:51 2,0 3 630 1,900
St. George 36:00 16 4 4,200 4 ,750
Washington 12:50 28 4 2,500
Hurricane 11:35 80 4~~ 5,200 7,700
Virgin , Utah 8:50 42 4~ 2,000 2,100
Rockville, Utah 9:10 80 4~4 3,000 6,000
Springdale, Utah 9:30 80 4l/~ 4~000 4 ,600
Mt. Cannel Junction 10:30 26 5 1,600
Kanab , Utah 28:40 15 5 3,000
Ordervilte, Uta h 32 14 5 3,000
Long Valley, Utah 11:18 22 5 1,500
Cedar City, Utah 12 7 4’4 500 500
Kanarraville 13:40 18 4~/~ 1,700

Anderson JunctIon 14 22 4 ’~ 2,000
Veyo, Utah 28:30 20 4 3 ,500
Enterprise, Utah 29 2.5 4 500

0 ThIs is for the Spring Series, 1953 , including Shot Harry.
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Inclosure 3

FALL-OUT AT ST. GEORGE , UTAH , SHOT HARRY , 19 MAY 1953
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Fall-out calculations. I sq In. — 83.3 mr,  Area (0845 to 1755) • 13.43 sq in. Equivalent dose ~9 hr
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Inctosure 4

RADIATION INTENSITY AT TI ME OF FALL- OUT , SHOT HARRY
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Chapter 11

SHOT GRABLE*

11.1 INTRODUCTION

11.1,1 The tenth shot of the Upshot -Knothole series , Grable , was detonated at about 500 ft .‘ -
sbove the ground in Frenchman Flat , NPG, at 0830 PDT, 25 May 1953. The winds at the higher
levels carried the cloud out of the area very rapidly. The cloud had passed Salt Lake City by
1200. No fall-out was detected in either Salt Lake City or Ogden. The maximum fall-out en-
countered was 7 mr/hr at Lincoln Mine.

11.2 ON-SITE OPERATIONS

11.2.1 The initial ground survey reports began at 0846 , and the survey wab completed by
0940. The survey was difficult to make because of the heavy dust clouds in the test area.
Delay In completing the sur vey in the northeast quadrant was caused by damage to the fence . 5
around a mine field in that quadrant . Mercury Highway was qen for all traffic at 0915. R
(general recovery) hour was announced at 0952 for all scheduled events except those projects I -

located in the northeast quadrant of the test area. Three projects were cleared Into the area _ -
before R hour . The init ial survey and subsequent surveys are shown in Inc 1. 1. 

I 

-

11.2.2 The usual dry runs for the radiological survey teams were con4’acted previous to
D-day . On D—1 a survey was conducted in Areas 7 and 3A and in Frenchman Flat to determine
the levels of contamination in these areas prior to the shot in Frenchman Flat. The Frenchman
Flat area was free of any contamination.

11.2.3 The assembly point for the various sections for this shot was the General Ob-
server Area located approximately five miles northwest of the junct ion of Mercury Highway
and the Frenchman Flat access road. A Rad-Safe processing station was established here and
was moved at 0910 to the Frenchman Flat access road. A check point was maintained in the
Yucca Flat area and by 0930 a continuous check point was established In Frenchman Flat on
the main access road near the 10 mr/hr line .

11.2.4 During the period of this report approximately 281 parties were processed into
Yucca Flat and approximat ely 216 partIes were processed into Frenchman Flat. The heavy
work load encountered made it Imperative that everyone, including administrative personnel ,
who had a low accumulative dosage of radiation to date be utilized as monitors on D-day, D+ 1,
and D+2. Approximately 3,000 film badges were processed during this period . The vehicle
decontamination section decontaminated 35 trucks , 3 jeeps, 9 sedans, I bus , 1 station wagon ,
I semi-tractor and trailer , and a great deal of equipment used in the test.

•Period covered , 25 May to 30 May 1953.
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11.3 OFF-SIT E OPERATIONS

11.3.1 The changes in the anticipated fall-out pattern from Shot Grable are delineated in -

the weather maps provided by the Air Weather Service Unit attached to the Neva da Proving
Grounds (Section II , WT-705).

11.3.2 Minimal fall-out was detected within the 200 mile region with levels only slightly
above normal background recorded at Groom Mine , Lincoln Mine , Ely, Currant , Preston , and
Lund . A’so at various points along highways connectIng these communities measurable levels
were found. A documentation of the ground monitoring results is given in m cI . 2 , Chap. 11,
of WT-702(REF.) .

11.3.3 In addttion to certain communities noted in paragraph 11.3.2 , air sampling data
indicate that significant , though minor , airborne concentration s were detected at Crystal
Springs, Caliente , Panaca , Pioche , and Millord. The air sampling results are presented in
m cI. 3, Chap. 11. of WT-702(REF.). The results of water samples analyzed for fission product
activity are given in IncI . 5, Chap. 11, of WT-702(REF .).

11.3 .4 The pictorial presentation of the fall-out pattern Is shown in m d .  2.

11.4 AIR PARTICIPATION pa
11.4.1 All air space within a 50 mile radius of ground zero was closed at all altitudes

from 0730 to 0900 PDT. The air space inclosed by the 30° and 90° vectors from ground zero
out to a radius of 250 miles was closed at 25 ,000 ft msl and below from 0900 to 1200 PDT .
This was changed to the 30° and 60° vector s closed out to a distance of 325 miles, except - -

Airway Red 49 remained open. Another change was made at 1130 PDT which extended the
closure time until 1400 PDT . The high level closure was from ground zero to Ely to Fairfield
to For t Bridger to Laramie to Pueblo to Las Vegas to ground zero at 25 ,000 ft and above from -

• 0830 to 1430 PDT. This was changed to an area bounded by a line from ground zero to Fair-
field to For t Bridger to Cheyenne to ground zero closed until 1200 PDT . At 1140 PDT another
change was made in the high level area. At this time the air space above 25 ,000 ft and

• bounded by a line from Salt Lake City to Price to Rapid City to Miles City to Salt Lake City
was closed from 1200 to 1500 PDT . The warning circle had a radius of 150 miles around
Enterprise Radio from 0730 to 1200 PDT . This was changed to a 230 miLe radius at 1015. At
1200 all air space west of a line from Price to Salt Lake was opened. Green Airway 3 and all
air space south was opened at all altitudes at 1300. Red Airway 1 and all air space south was
open at all altitudes at 1330.

11.4.2 The cloud reached a maximum altitude of 34 ,800 ft inst as reported by sampler
aircraft . The cloud tracking B-29’s were able to track the cloud at 18 ,000 and 22 ,000 ft insl
to about 75 miles northwest of Salt Lake City. The low level B-25 tracked the cloud at 12,000
ft. The data from these aircraft are given in Incla. 6 , 7 , and 8, Chap. 11, of WT-702(REF .).
The actual cloud plot is shown as m cI. 3. The predicted path is shown In m cI. 4.

11.4.3 The helicopter made the close-in survey. The data are presented as m cI. 11,
Chap . ii , of WT-702(REF .) . On a special mission a maximum reading over ground zero at
500 ft was 17 r/hr . This would give a maximum ground reading of approximately 150 r . hr
at 11+1 hr .

11.4.4 The L-20 was off on its portion of the terrain survey at 11+3 hr. The pattern
flown and the data obtained are shown as m c I . 12, Chap. Ii , of WT-702(REF.). The C-47 was

• off at H + 4  hr. The data for this flight are given as IncI . 13, Chap. 11, of WT-702(REF .). The
aircraft did not complete the mission due to severe turbulence. No fall-out was detected , and
thus no fall-out plot is included .
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11.6 LOGISTICs ANDSUPPLY

For this per iod, the Supply Section iSsued 194 protective caps, 316 pairs of shoe covers ,342 pairs of coveralls, 154 respir at ors , 310 pairs of cotton gloves, and 16 pairs of clear
goggles. The laundry serviced 219 protective cape , 690 pairs of shoe covers, 1,006 pairs of
coveralls, 321 respIrators, 25 1 pairs of cotton gloves , and 92 towels . The Supply Section
operated a mobile supply point which was located on the main access road to Frenchman Fiat
in addition to regular supply issue in the R&d-Safe Building . This supply point was in operation
until 1700 hr on D-# S and process ed an aver age of 75 sets of protective clothing . A total of 50
instrument, were issued, and 15 were repaired. Seventy-three (73) AN/PDR-39’s were packed
for shipment to Army Signal Laboratory, Fort Monmouth , New Jersey. Weekly maintenance was
performed on 25 vehicles, and 8 vehicles were deadlined for ordnance maintenance.

11.6 GENERA L

The radiological problem with this shot was very minor. The highest Intensity of fall-out
wa~ 7 mr/hr at Lincoln Mine. The cloud passed directly over Salt Lake City; however , no
detectable faU-out was found in this area. The On-Site Rad -Sate problem presented a con-
eiderable problem In logistics and personnel control. R&d-Sale roadblocks were run down in
many instances , and personnel entered the area without R&d-Safe clearances. Processing per-
cannel to enter the contaminated area at both the R&d-Safe Building and at the processing
point at the access road to Frenchman Flat made control of the exposure of personnel to
radiation complex as it was necessary to telephone cumulative dosage records from the building
to the advance processing point.
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Inclosure I

FRENCHMAN FLAT SURVEYS , SHOT GRABLE
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Inctosure 2

RADIATION INTENSITY AT TIME OF FALL-OUT , SHOT GRAHIE
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Chapt er 12

SHOT CLIMAX~

12.1 INTRODUCTION a

The eleventh shot of the Upshot-Knothole series, Climax , was detonated at about 1300 ft
above the ground in Test Area T-7-3 in Yucca Flat at the Nevada Proving Grounds at 0415 PDT,
4 June 1953, after a three day delay. The winds were light and variabl e at the time of detona-
tion. The low level cloud spread slowly in the southeast quadr ant out to a distance of approxi-
mately 75 miles, became scattered , and was dispersed by 1000. Fall -out was light. The maxi-
mum ground contam ination recorded was 12 mr/h r on Highway 93, ten miles west of Glendale,Ney. The On-Site survey was completed by 0525 and R (general recovery) hour announced at 1--0532. Mercury Highway was opened to traffic at 0515. F~i
12.2 ON-SITE OPERATIONS

4’
12.2. 1 The initial ground survey reports began at 0435, and the survey was completed by

0535. No difficulty was encountered in making the InItial survey. The initial survey and sub-
sequent surveys are shown in IncI . 1.

12.2.2 Two dry runs for the Init ial survey teams were conducted prior to D-day . On
D — 4  a complete survey of Yucca Flat was made to determine radiation levels before the shot
In Test Area T-7-3 ( m d .  2). Surveys were also conducted in the Frenchman Flat area.

12.2.3 One hundred thirty-six (136) parties were processed in Yucca Flat. Approximately1,230 fil m badges were processed. Vehicle decontamination processed fourteen (14) vehiclesand ma ny items of heavy test equipment.

12.3 OFF-SITE OPERATIONS

12.3.1 The changes in the anticipated fall-out pattern from Shot Climax are delineated in
the weather maps provided by the Air Weather Service Unit attached to the Nevada Proving
Grounds (Section II, WT-705). The complexities of plotting such a fall-out pattern are well
illustrated by the poet analysts (Section II, WT-705) , which shows the variability in speed and
direction of the wind field in the 200 mile region for about the first nine hours following the
detonat ton.

12.3.2 Little fall-out was detected within the 200 mile zone. Levels slightly above normal
background were recorded at Glendale Junction , Overton , and vicinity. With the exception of
this area , the exact amount of contamination resulting from this shot was masked by that
residual occurring from previous detonations . A documentation of the ground monitoring
results is given in m d .  3, Chap. 12, of WT-702(REF.).

• Period covered, 31 May to 6 June.
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12.3.3 In addition to the Ov erton area noted above, significant airborne activit y was de-
tect ed at the CP, Indian Springs , Alamo, Caliente, Pioche, and Groom Mine , indicating a wide
dispersal of the cloud as would be anticipated from the prevailing wind pattern. There was
still detectable airborne activity to be found In St. George, Utah , as a result of Shot Harry. The
air sampling results are presented in IncI. 4, Chap. 12, of WT-702(REF.). The results of water
samples analyzed for fission product activity following this shot are given in m cI. 6, Chap. 12 ,
of WT- 702(RE F .).

12.3.4 The pictorial presentation of the fall-out pattern is shown in m d .  3.

12.4 AIR PARTICIPATION

12.4.1 All air space within a 10 mile radius of the Nevada Proving Grounds was closed at
all altitudes from 0345 to 0800. The air space above 25 ,000 ft mel bounded by a line from the
Nevada Proving Grounds to Delta , Utah , to Grand Junction , Cob ., to Akomita , N. Mex., to - 

-Truth or Consequences, N. Mex., to Needles, Aria., to the Nevada Proving Grounds was closed
from 0500 to 1500. At 0630 this notice was modified to read all air space above 25,000 ft mel
in the area bounded by a line from Nevada Proving Grounds direct to Prescott , Aria., to
Hanksville , Utah , to Delta , Utah, and back to the Proving Grounds. An aircraft warning circle
was declared for all air space within 150 miles of Las Vegas, Nev.

12.4.2 The cloud reached a maximum altitude of 42 ,700 ft mel as reported by sampler
aircraft . The B-29 cloud trackers were able to track the cloud at 18,000 and 22 ,000 ft mel for
a distance of about 100 mIles from the Nevada Proving Grounds in the southeast quadrant.
Cloud dispersion and low wind velocities made cloud ident ification and tracking very difficult.
The B-25 cloud tracker was able to track the cloud at 12,000 ft mel for a distance of approxi-
mately 30 miles southeast of the Nevada Prov ing Grounds. The data from these aircraft are
shown In m cli. 7, 8, and 9, Chap. 12, of WT-702(REF.). The plot of these data is presented as
m d .  4. The predicted cloud track is shown in IncI. 5.

12.4.3 The helicopter was not used in the close-in survey on this shot owing to mechanical
difficulties just prior to shot time.

12.4.4 The L-20 departed on its portion of the low level terrain survey at 0715. The data
are given as m d .  12, Chap. 12, of WT-702(REF .). The C-47 was off at 0815. The data for this
flight are given in m d .  13, Chap. 12, of WT-702(REF.). Only insignificant fall-out was indicated ,
and no fall-out plot is included.

12.5 LOGISTICS AND SUPPLY

For this period , the Supply Section issued 61 protective caps , 93 pairs of shoe covers ,
97 coveralls , 53 respirators, 87 pairs of cotton gloves, 1 pair of clear goggles, and 5 pairs of
high intensity goggles. The laundry serviced 65 protective caps , 100 pairs of shoe covers ,
442 coveralls , 237 respirator s, 85 pairs of cotton gloves, and 60 towels.

12,6 GENERAL

This shot prod~ -’ed only minor radiological problems. The upper portion of the cloud
passed over St . George, Utah; but no radiation Levels above background were detected on the
surface at this location. As a result of the rapid initial survey and the small number of
projects taking part in the test , the On-Site Operations encountered no problems of importance.
The extent of residual radioactivity in the test area was somewhat greater than anticipated
but did not appreciably affect the data of the Off-Site monitors.
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Inclosure 2

YUCCA FLAT RADIOLOGICAL SITUATION, 31 MAY 1953
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Inclosure S

RADIATION INTENSITY AT TIME OF FALL-OUT , SHOT CLIMAX
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Chapter 13

I - ROLL-UP AND MISCELLANEOUS

13.1 INTRODUCTION

The Upshot-Knothole series of atomic tests has presented radiological safety prob-
lems which varied from almost nil , in the case of the high air burst , to the greatest problem
ever presented at a continental test , in the case of the larger tower shots. Shot Simon is an
example of the radiological contamination problem produced by a high yield tower shot. The
infinite dose for this shot at 200 miles distance from ground zero was 5 r . Vehicles as far east
as Glendale and Mesquite were found to be contaminated , in a few cases to a radiation intensit y
as high as 500 mr/hr. This required the establishment of roadblocks and decontamination
stations in these areas to monitor and decontaminate vehicles.

13.2 ROLL-UP

13 .2.1 The roil-up of the Rad-Saf e Unit and preparation of the area for the interim period
started direct ly alter Climax and was completed by 12 June. All the personnel of the i~ f-Site
Section departed by 9 June. On-Site was reduced to a skeleton crew by this time.

13.2.2 A final survey was run of all contaminated areas in Yucca Flat (m cI. 1), and signs
and barricades were posted on all access roads. All debris in Frenchman Flat was monitored ,
and items over 10 mr/hr were marked and pointed out to salvage crews. The highest readi ng
was 50 mr/hr.

13.2.3 Rosters were made up on the total gamma exposure of all personnel who had en-
tered contaminated areas during the tests. The rosters were sent to AFSW P for all DOD per-

— sonnel , with the f i lm badges corresponding and accumulative dosage records. A roster of all
other personnel was sent to the Director , Division of Biology and Medicine. In addition to the
above, separate rosters were sent to individual military establishments and the home offices
of agenries that had personnel participating.

13.3 LIFETIME GAMMA DOSES AT POPULATED AREAS

During this operation various small towns in the vicinity of the proving grounds were in
the path of fall-out from the different shots in the series. A cumulative record was kept on
each town (m cI . 2). The cumulative dosage was computed from outside readings and is based
on integration of the t~~~ decay curve , with the exceptions of the Lincoln Mine and St. George ,
Utah , data which were measured under an intensity curve. As activity from fission products is
known to fall off faster than t~~

3 due to weathering and other factors and as intensity readings
taken in shelters and homes were always much lower than those readings taken outside , it
should not be considered that the persons at these locations received the full dosage listed. A
figure of one-half or one-third of the reading given would be more nearly correct.
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13.4 RECORD OF CATTLE IN THE FALL-OUT AREAS

Throughout the period of the tests , records were made by the Off-Site monitors and moni-
tors in aerial terra in  s u r v e y  plane ’s of the location of cat t le  they noticed in the ’ fa l l—out  area.
This was done because of numerous problems that arose after  the Tumbler-Snapper operation
regarding cattle. The information is shown in m cI. 3.

13.5 UNUSUAL DOSIMETER -TO-FILM BAD( E RATIO

13. 5.1 The’ seventh shot of this series presented a problem in that there were 5 39 f i lm
badge exposures over the 3.9 r limit set by the Test Director . Monitors relied upon their T1B
survey meters and pocket dosimeters in controlling their exposure and the exposure of per-
sonnel in their parties during surveys and recovery work. Questioning of these ’ personnel and
examination of dosimeter records indicated that according to their survey meter readings and
pocket dosimeters they øhould not have been overexposed . Therefore an invest igation was made
of the incident.

13.5.2 In this investigation the following steps were taken:
1. Film badge processing was reviewed.
2. Film badge readings were reviewed .
3. Calibration curves were run on (he 0-10 r dosimeters involved.
4. Statistics were prepared comparing the ratio of pocket dosimeter to f i lm badge readings

from previous shots and this shot .
5. Pocket dosimeters and fi lm badges were placed in the field on D 2 and D + 3 for this

shot at the 1 and 2 r lines , and the ratio of the readings was studied .
6. The Project Officer , Project 6.8 , was contacted and requested to furnish information on

any unusual features he might have noted in the characteristic radiation from this shot .
• 7. An inquiry was made of the Test Director ’s Staf f to determine if there were any unusual

features in this gadget that might cause this.
8. An inquiry was made whether the findings from the chemical anal ysis of the atomic

• cloud might indicate a solution to this problem.
Steps I and 2 showed that the f i lm badge processing and f i lm badge reading s were correct.

The recalibration of the’ 0-to r pocket dosimeters , step 3, showed that the doslmeters were
accurate within their expected tolerance limits.

A review of the statistics gathered , step 4 , showed that prior to the seventh shot the pocket
dosimeters with few exceptions read generally higher than the film badges. The comparisons
of the pocket dosimeter to f i lm badge readings made in the field on D + 2 and D + 3 days showed
approximately the same ratio. However , the ratio of the pocket dosimeter to (t Im badge read-
ings on D-day and D I for this shot was consistently lower than 1, and in many eases the film
badge read more than twice as much as the dosimeter.

The Project Officer , Project 6.8 , pointed out that the beta to gamm5i ratio was unusually
high for this shot and that certain of his Instruments indicated a hard beta component and t~iat
in struments that respond to low energy gamma radiation indicated hig her readings than those
indicated by the ’ usual gamma survey meters.

Personnel on the staff of the Test Director indicated that there ’ was nothing unusual in the
features of this gadget that would cause a change in the characterist i c radiation. This was
supported by the chemical analysis.

• 13.5.3 Exam Inat ion of the chara cteristic energy response’ curves of the pocket dosimeter
and the standard f i lm  badge indicated that  this effect could be caused e’ither by an exce’ss of
low gamma energy or by an excess of hard beta. The’ hard beta would have l i t t l e  e’ffee~t on the
TIB and pocket dosimeter but could cause e.5e~essive’ X rays on the ’ lead shield of the f i lm badg e.
This would expose the f i lm badge more than normal  and cause it to read high.
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13.5.4 The information available is not conclusive; however , the information indicates
that these high readings are probably the result of a hard beta component in the radiation field
the first two days after the seventh shot.

13.5.5 A possible solution for early detection of this condition is the immediate develop-
ment of f i lm badges worn by the initial survey monitors and a comparison of these readings
and their dosimeters. This would have to be done immediately after each shot. This action
would not solve the problem but would alert the Rad-Sale organization to the condition existing
for that shot.

13.6 DECONTA MINATION SECTION

13.6.1 Much of the work of the vehicle decontamination section was not covered in detai l
in the narrative report on the various shots. In addition to the decontamination of vehicles and
the items listed in the narrative reports in Chaps. 2 through 12, the vehicle decontamination
section was called upon to perform numerous difficult and unusual decontaminati one. A variety
of animals used in the test operation , both dead and alive, were decontaminated during the
operation prior to their turn-over to project personnel. Live animals were usually vacuumed
and d isted. Dead animals were often washed with soap and water until readings were brought
down to tolerable levels. Alter Shot Grable , 50 dead dogs were decontaminated. A great many
items of USMC Petroleum Oil Lubricant equipment , with readings often as high as 20 r/hr ,
were decontaminated to acceptable levels. Three Navy LVT’s that were to be shipped from the
Proving Grounds by contract carrier were worked on for a period of approximately four days
so they could meet the contracted shipment date. This later work was done at the temporary
station set up in the Frenchman Flat area.

13.6.2 Other unusual decontamination activities included decontamination on the Inside of
tower cabs, which had been contaminated by prior shots , in Areas 3A and 2 in the Yucca Flat
area. Throughout the test period , large quantities of scientific measuring devices and construc- ‘

tion equipment were decontaminated. Electrical equipment and cameras presented a major
problem as it was not possible to use steam and water on much of this equipment.

13.6.3 During Shot 8 and Shot 10 in the Frenchman Flat area , a decontamination station
was set up which operated continuously for three days. During the period between Shot 6 and
Shot 11, the vehicle check point at the intersection of the access road to the CP and Mercury
Highway operated continuousl y. Lights were installed by the AEC for night work.

13.6.4 A routine check was made alter each shot of vehicles parked in the Mercury motor
pools. Throughout the test series only four vehicles were found to be contaminated over the
tolerance limit. It was assumed that these vehicles had evaded the vehicle monitor check point.

13.6.5 Levels of contamination reached in the vicinity of the decontamination station
could always be brought down to tolerance and did not present excessive exposures for the
men.
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Inclosure 1

YUCCA FLAT RADIOLOGICAL SITUATION, 8 JUNE 1953

N

\~~~~‘o~ ’~ I /
~~~

H $OOMR/H R 4’~~
T 4  4’

‘
~~<~OMR/HR \ ~1L ~~~~~~T-7

~~~~~~~~ oMR/HR

T—5 4’
IOOMR/HR ¶OOMR/

‘OM~ ~~ 1- ~~~~~~ JR/HR 
— — 

~~ —
- 

,~~~~-I OOMR/HR

/

0 t 2
I I

STATUTE MILES

155

~~~ -1 - tED I
— 5  • - — - —- - ~ — - -- — -~~•-- ~~~~~~~~~~~ - - - — 

~~.• _ _*,~~
, 

~~~~—~ -- - - - - -~~~ ~~~~~~~~~~~~~ I- 

~
_ - - 

~~~~~~~~~~~ 
~~~~~~~~~~ 



-~~ •-~~ — —

Inclosure 2

CUMULATNE FALL-OUT RECORD

Approximate
Population center population Infinite dose, r

Alamo 0
Bunkerville 202 5 to 8
Caliente 1000 0.15
Cedar City, Utah 0.5
Crystal 7 7.0
Crystal Springs 1200 0

(In valley)
Dry Lake >35 0.8
Garnet , Nev. 18 0.2
Glendale 15
Groom Mine 3 0.8
Hiko 8 0
Hurricane, Utah 1500 7•7
Lincoln Mine 270 3.5
Littlefield, Ariz. 50 1.8 I - -

Logandale 350

Mesquite 600 2.1
Moapa Reservation 250
Overton 800
Overton Landing 150 0.01
Panaca 300 0.25

(plus schools)

Ploche 2000 0
Riverside Cabins 14 12 to 15
Rockville , Utah 300 6.0
St. George, Utah 5000 4.75
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Inclosure 3

CATTLE IN FALL-OUT AREA

The following table has information on cattle noted by the monitors in the terrain survey
aircraft. Infinite dose readings are based on readings taken from the aircraft in the vicinity of
the cattle and should be considered as only approximate; and, as the cattle migrate from area
to area , the readings should not be considered as the dosage received by the cattle. All bear-
ings are from a point at 37°N 116°W, or the approximate center of the Proving Grounds.

Position Time No. of cattie Infinite dose , mr “

25 April 53 F:
152 miles at 106° 1245 50 5000
107 miles on a bearing 1130 8 3700V of l2O°
122 mIles on a bearing 1145 8 4000

of 1170
78 miles on a bearIng 1245 30 5000

of 125°
149 mIles on a bearing 1006 60 500

of 1350

24 March 53

57.5 mIles at 540 0842 50 Background
51 miles at 64° 0842 15 Background
36 miles at 337° 0916 40 60
48.5 miles at 23° 0946 20 50
77.5 miles at 55° 1032 6 horses and 200 cows Background
56.5 miles at 360° 1058 50 240
76.5 miles at 28° 1231 20 Background
67.5 miles at 8° 1243 6 1250

19 May 53
18 mIles at 24° 0850 50 4500
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The following table has information on cattle noted by the ground monitors. The In-finite dose is based on Intensity readings taken by the monitor in the area.

Date Location No. of cattle Infinite dose, m r
24 March 53 Adaven-Sunnyside region 1500 to 2000 1000

sheep18 April 53 Valley of Fire 150 cattle sooo to 600025 April 53 Virgin River Valley 550 cattle 1500 to 600016 May 53 St. George and vicinity 7 herds of 3000 to 6000

¶ :
I.
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Chapter 14

COMMENTS ON ORGANI ZATION AND PERSONNEL

14.1 INTRODUCTION

The operational peculiarities confronted with each shot and the data obtained are included
in the preceding chapters. This chapter contains comments on the general organization,
changes to the organization , and a br ief account on the functioning of each secti on in the Pad-
Sale Unit , includIng the idea of a permanent Rad-Saf e Support Unit for atomic tests.

14.2 ORGANIZATION
- -

A reorganization of the Rad-Safe Unit was effected after the second shot , with the de-
parture of the executive officer of the Support Unit who had been the On-Site Operations Officer ,by appointing the Commanding Officer of the Rad-Safe Support Unit as On-Site Operations - -
Officer. The Rad-Safe Officer and the Rad-Saf e Control Officer assumed the responsibility for -
operational administration of the Pad-Safe Unit and consolidation of the j ournal for the Rad-
Sale Unit Report. This centralized the operational control of the Rad-Safe Unit and put the
Commanding Officer of the Rad-Safe Support Unit in a direct supervisory position with respect
to the greater portion of his personnel. This reorganization resulted in the organization shown -~In m d .  1. No major changes were made in the organization of the On-Site, Off-Site, Logistics
and Supply, or Control sections with the exception that the helicopter used in the initial survey
was taken from On-Site and placed under the Control Officer.

14.3 ON-SITE OPERATIONS

14.3.1 As covered In the first chapter , the 9778th TSU Pad-Safe Support Unit provided the
bulk of the personnel for the Pad-Safe Unit , and In particular the On-Site Operations Section.
During the greater part of the operation, the Commanding Officer of the Support Unit was also
On-Site Operations Officer.

14.3.2 OwIng to the length of this operation , it was necessary to rotate personnel from
the various sections of the Pad-Sale Unit so as to prevent accumulation of excess dosages by
the personnel of the monitoring section. This rotation of personnel , plus the arrival of new
personnel, necessitated a continuous training program in monitoring techniques. This refresher -

• program for monitors was conducted by the On-Site Section and Included training in communi-
cation procedure.

14.3.3 With the addition of the eleventh shot , it was found necessary to request the Test
Director to authorize an increase in the 3.9 r tolerance dosage for 22 monItors in the section
to 4.5 r as a total dosage for the operation and the roll-up period.

14.3.4 The functions and responsibilities assigned to the On-Site Section in the Operation
Order were adequate for this series of tests and were well performed by the section.
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14.4 OFF-SITE OPERATIONS

14.4.1 The personnel-of the Off-Site Section indicated in m d .  2, Chap. 1, of WT-702(REF.)
carried out their responsibilities in an outstanding manner, and many valuable data on Off-Site
fall-out were obtained . Much of this success was due to the capability of the Off-Site operations
officer and his excellent knowledge of his work and of the country within the 200 mile area of
responsibility. Both the military and PHS personnel were dependable and carried out responsible
assignments.

14.4.2 The functioning and data collected by the Off-Site Section not only indicate the - 

-completeness in which the Off-Site work was done , but also on first analysis appear to m di-
cate the needlessness of fixed air sampling stations for the Pad-Safe organization at the Nevada
Proving Grounds. As indicated in Annex H to the Pad-Safe Operation Order , fixed air sampling
stations were arranged peripherally around the test site. As no significant airborne activity
levels were detected without significant ground readings from gamma survey instruments, it
appears that unless external gamma radiation as registered by survey meters becomes dan-
gerously high , there will be no hazard from airborne activity. It is recommended that for
future operations , the air sampling program be eliminated as a responsibility of the Off-Site
Operations Section with the exception of the two or three mobile air sampling teams that were
used during the present operation. It is felt that if these mobile air sampling teams are moved
so as to collect samples directly in the fall-out path, a complete enough coverage can be made 

- 

-

of the airborne activity In that area. When the other monitoring teams, previously located at
fixed air sampling stations, are relieved of this responsibility for air sampling, they will be
more mobile; and it is conceivable that many of them can be moved from their Initial station
to the fall-out area. This will facilitate a more thorough coverage of the fall-out area.

14.4.3 For personnel for this section for future operations, it is necessary to consider r 
-

-that associated with the immediate Pad-Saf e problem is also a very important public relations - 

. 
- -

problem. The Off-Site monitor not only records and reports radiation in his sector , but often
takes emergency action for the Test Manager. He must be able to converse with local officials
for the Test Manager. He has been asked to is-~estigate and review complaints registered by fpersons In the area , and in a few cases has been ordered to suggest that personnel in large
communities go inside, as a precautionary measure. Only persons who are both levelheaded
and experienced in the Pad-Safe problem can be expected to perform this type of duty satis-
factorily. This becomes even more apparent when cognizance is given to the fact that the off -
site monitor is often on his own , for communication with him, by either radio or telephone, is
not dependable.

14.4.4 Most of the equipment for the Off-Site Section was furnished by H Division, LASL.
This equipment functioned well for the program outlined.

14.4.5 The Off-Site Section needs additional office and working space. This should be
considered prior to another operation. A quonset in the Mercury area would be a solution.

14.5 CONTROL SECTION

14.5.1 The responsibilities assigned to the Control Section in the Pad-Saf e Operation
Order were carried out well. The idea of this section and the data it presented to test personnel
aided much in controlling the Rad-Saf e operation.

14.5.2 One of the principal duties of the control officer was to control and assign missions
to the aircraft used by the Rad-Saf e Unit. Cloud tracking and the delineaW~n of fall-out are two
examples. These two functions are treated separately herein with recommendation for future
air participation.

14.5.3 Support for the cloud-tracking mission was obtained from the 4925th Task Group
(Atomic). They, in turn , obtained the aircraft and crews on a shot-to-shot , loan basis from the
Strategic Air Command. Crews, to a large extent , were rotated to spread the training among
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a greater number. This rotation diminished to some extent the efficiency of the cloud-tracki ng
operation. This , in addition , required extr a work on the part of permanent personnel in the
form of continued briefings, etc. The aircraft  commander in each case had per formed the
mission at least once before. This did not , however , always give a fully experienced command-
er in that his previous mission may have been either an air  burst or a small tower shot,
where little or no radiation was encountered at his altitude.

The method of tracking was designed to minimize the amount of radiation the crews were
subjected to and at the same time define the limits of the cloud accurately. Errors in judgment
of dIstance and speed , as well as in the time required for turn , in some cases brought the air-
craft into high radiation fields . The aircraf t , in some cases , became highly contaminated.
However , basically, the method of tracking is sound, and no great improvement s are suggested.

More continuity and stability can he obtained if the same crews fly this mission for each
shot. U it is desired to train additional crews the extra crews should go along for the training
and not to actua ll~, perform the mission. The crews chosen for the mission should arrive In
sufficient time before the first shot to allow for a more adequate indoctrination tra ining. This
Is desired in order to give the crews more knowledge of their mission and the hazards In- 

- 
-

olved.
The problem of the proper altitudes and planes for cLoud tracking should be considered.

The position of the top of the cloud Is easily determined by the sampler control aircraft , a
B-50. The low level position of the stem of the cloud was covered by a B-25 at 12 ,000 ft. This
is a desirable altitude as it assists greatly in approximating the position of the fall-out area. 

-The position of the cloud from this low level altitude to the top of the cloud should be deter-
mined by one other a i rc raf t , altitude depending upon the maximum height of the cloud. How-
ever , 25 ,000 to 30,000 ft msl is appropriate for clouds which do not rise higher than 45 ,000 ft
msl. A B-29 was used for this intermediate altitude. A third aircraf t  would be needed in a re- f -

serve status to replace either of these two (a case of mechanical failure , or to relieve either
• of the planes when it is necessary to track the cloud for an extended period . It is preferable

that all three of these aircraft  be of the same type, with the same altitude and range capabili- 
- rties.

14.5.4 The terrain survey portion of air participation was divided into two separate func-
tions , first , the close-in , or on-site , part which was performed by helicopter; and , second , the
extended , or off-site , part which was performed by L-20 and C-47 type aircraft. Since there
was some doubt as to the feasibility of delineation of the fall-out pattern by means of aircraft.
preliminary fall-out plots for Shots Simon and Badger were made from air data alone. When
these plots were later compared with the ground data from the Off-Site gi~’ound survey teams
and data obtained by Program 27, it was observed that the correlation was excellent. However ,
there are several sources of errors , as might be expected in aerial surveys. In each case,
action can be taken to minlmLe this error . One of the main errors is that of the determination ,
accurately, of the altitude above the terrain. An error of 100 or 200 ft from an altitude of 600
ft will produce a 50 per cent error. This error can be corrected, or eliminated , by the use of
an accurately calibrated radio or radar altimeter. This type Instrument is recommended as a
requirement for the aircraft  used on this type mission. Another error which is encountered in
the terrain survey is in locating accurately the planes’ positions. The maps used by the air-
craft crews are 1:1,000,000 ratio aeronautical charts. These maps are known to be inaccurate
as to terrain features. The scale of the map is not suitable for the pinpoint navigation neces-
sary in this type survey. The new 1:250 ,000 aeronautical chart , when complete, would correct
both of these faults. A final point of importance is the correlation of air to ground intensities.
This is the determination of the ground intensity fron i (he air intens ity reading. To obviate this
difficulty, several calibration flights were run during the current  series of tests. The data art ’

• plotted from these calibration runs for a helicopter and a C-47 and are given in m cI. 2. As
one would expect , correlation is different for different locations in the plane . Two separate
curves are inclosed for the C-47. One is a correlation curve with the survey meter in the
cockpit , and the other is with the meter in the cargo compartment. The source of radiation was
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fall-out in the Yucca Flat area. This approximated an extended source as it covered at least
two miles of fairly uniform contamination.

The T1B ion chamber instrument was found to be the most suitable survey meter for this
type work. In the practical work at the Nevada Proving Grounds, detection of a ground con-
tamination intensity of 10 mr/hr is an adequate lower limit. This would give an air reading at
500 ft above the ground of about 1 mr/hr. This intensity can be measured fairly accurately
with the T1B field survey instrument. The more sensitive Geiger or scintillation type survey
Instruments seem to be of Little advantage. In high fields , which are sometimes encountered ,
the MX-5 Geiger counter goes off scale , and the scintillation counter , the Scintelog obtained
from NYOO, becomes so saturated that fast response at high Intensity is not obtainable. At
least two ‘I’lB’s should be carried in the aircraft.

The C-i air filter used on the C-47 was not of great value. The fall-out plot should be
studied, and a sufficient delay In the take-off time should be made to assure that all fall-out
has occurred and that no low contaminated patches of air remain in the valleys.

When fall-out has been heavy , an accurate survey can be made on D+ 1 day, and it is rec-
ommended that the terrain survey be repeated on this day. Little, if any , Is gained by a 360°
survey, however , as no evidence exists that a significant fall-out can occur up-wind.

The extended off-site portion of the survey, In this series, was made by an L-20 (out to
about 30 miles) and by a C-47 from this range out to a distance of 200 miles. The C-47 does
not have the desired performance for the mountainous terrain. A B-25 or a plane of the Con-
vair 340 type would be more efficient.

14.5.5 The monitors functioning in the air participation worked directly under the Control . -

Officer. This group should be organized as a separate, small section of the Had-Safe Unit.
14.5.6 During this operation , the helicopter was not used to its maximum capability as

the helicopters used for the first part of this series were old and unsuitable. An H-19, which
arrived near the end of the series, was a more desirable type. In addition to survey work, the
H-19 can be utilized in project recoveries In heavily contaminated areas. This would minimize
exposure for project personnel and monitors. Three H-19’s would be adequate to accomplish
both these missions. In addition to the above, an R-19 can be used to transfer Off-Site per-
sonnel from one point to another In emergency situations.

14.6 LOGISTICS AND SUPPLY I -
~

14.6.1 Supply of equipment for the Had-Saf e Unit was satisfactory with the exception , as
pointed out in the first chapter , that vehicles arrived late and therefore radio communications
could not be properly checked out prior to start of the operation. Radio communication , both
for On-Site and Off-Site , could not be depended upon at the beginning of the operation. Modifi-
cation of the power supply, by the installation of separate 6-volt generators on the military
vehicles after the second shot , and the installation of isoplane antennas on the On-SIte ~~ ton
vehicles after the fourth shot , improved On-Site communications considerably. The present
radio communications for Off-Site, although much better than at the beginning of the operation ,
still cannot be depended upon.

14,6. 2 There was a shortage of spare parts for the V4-ton and %-ton military vehicles.
This resulted in a hardship, as vehicles were sometimes deadlined when needed for operational
work.

14.6.3 An additional laundry dryer is needed In the laundry room of the Had-Safe Building
to facilitate the processing of contaminated laundry. Although the washer is capable of proc-
essing laundry at a rate of 60 pounds per hour , the present dryer has a much lower capacity.
This often caused a delay in the processing of contaminated clothing.

14.6.4 A modification of the basement of the Had-Saf e Building Is in order. There is not
enough working space for Instrument repair personnel , instrument and battery storage, and

- 
— 

Off-Site office and laboratory.
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14.6.5 The Logistics and Supply Section as organized for this operation functioned well.

14.7 RAD-SAFE SUPPORT UNIT

14.7.1 The idea of a Rad-Saf e Support Unit has proved its value for this operation. The
majority of the personnel of the Rad-Saf e Unit  for the operation were assigned to the 9778th
Had-Safe Support Unit . In addition to the operational functions already pointed out , the Coni-
manding Officer , through his administrative section , handled all the Unit ’s administration and
the assignment of personnel to various sections of the Had-Saf e Unit , as well as provided or-
ganized recreation for all troops of the Had-Safe Unit. The Supply Section of the Support Uni t
formed the Logistics and Supply Section of the Rad-Safe Unit.

14. ’L 2  Most of the personnel of the Support Unit were well qualified for their work , and it
is believed that with the experience gained from this operation in the requirements for a test
operation , a permanent unit of this nature , preferably with many of the present personnel ,
could meet all but a few special requirements of a Had-Saf e operation at the Nevada Proving
Grounds. ,• -

14.7.3 Assuming that a permanent unit is designed with the purpose of meeting all the
requirements at the Nevada Proving Grounds , the following are considered as key positions
and should be filled by personnel having training in nuclear physics and radiation health ph vs-
ics equivalent to that given to army officers with the 7330 MOS qualification:

I. Off-Site Operations Officer and assistant. ,- -

2. On-Site Operations Officer and assistant .
3. Control Officer .
In addition to the above , all Off-Site monitors must be personnel with above average train-

ing and reliability. This is due to the unusual circumstances under which they must work and
— the decisions they must often make on their own. A review of the Off-Site activities with each

• shot substantiates this. f )

14.8 PERSONNEL

The Had-Saf e Unit consisted of personnel from the 9778th TSU Had-Saf e Support Unit and
personnel furnished by the Air Force , Navy , Public Health Service , AFSW P, and LASL. During -
the pre-test period , an interim detachment of one officer and nine enlisted men was stationed
at the proving grounds. On 15 February, an advance party consisting of personnel of the 9778th
TSU Had-Saf e Support Unit and the Rad-Safe Officer , NPG , arrived at the proving grounds.
This brought the total personnel strength, including the interim detachment , to 22. The main
body of the Support Unit arrived on 1 March and brought the strength of the Unit to approxi-
mately 180 men. The arrival of augmentation personnel , Air Force , Navy , and Public Health
Service , between 1 and 15 March , brought the strength of the Unit to 218 , its maximum strength
during the test period . Rotation and separation of personnel resulted in a fluctuation of the
Unit ’s strength throughout the test period. However , the total strength of the Unit was steadily
decreased after the ninth shot , as monitor personnel who had received their total permissible
radiation dosage were returned to their home stations. On 6 June , the total number present
was 98. By 15 June , the return of personnel had been completed with the exception of the three
officers and the twenty enlisted men who were to remain during the interim period.
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Inclosure 2

CORRELATION CURVES FOR AIR TO GROUND READING S -
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Correlation curv e for readings taken over ground zero of Shot Annie 17 days (3 Apr11 1953) after shot
(helicopter survey with TiB).
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