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Chapter 1

INTRODUCTION

1.1 GENERAL i
» i
1.1.1 The Atomic Energy Commission, in addition to its other functions, has been given :
the responsibility of controlling the health hazard produced by radioactivity in all phases of the ;
Atomic Energy Program. Thus, when atomic d:avices 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. y
1.1.2 In order to carry out the requirement outlined above, the AEC requested that the Ie
DOD 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 in g
Nevada, Operation Ranger. The Rad-Safe organization for Buster-Jangle was organized and :
manned by H-Division of LASL and was augmented by a group of military personnel originally ;
scheduled for the Wincstorm operation, which had been canceled. This group, consisting of
approximately 30 officers 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- i
sibility of furnishing the trained Rad-Safe personnel for the following operation, Tumbler- E
Snapper, spring 1952. The Tumbler-Snapper operation was the first continental test in which i
a full scale military Rad-Safe organization was used. The 216th Chemical Service Company ]

!
é

from Rocky Mountain Arsenal formed the greater portion of this organization. The 216th was
augmented by personnel, in small numbers, from the Signal Corps, other Chemical Service
Companies, 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-Safe
Support Unit was to be formed for Operation Upshot-Knothole. This unit was to be activated !
and manned at the Training Center, Fort McClellan, Alabama, and would consist mostly of ;
Chemical Corps persunnel who would be augmented by 10 personnel from each of the other ‘
two services, Air Force and Navy. In addition to the above personnel, an Off-Site Rad-Safe
group 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 the
command of an officer appointed by AFSWP.
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1.3 ORGANIZATION OF REPORT

1.3.1 This report itself is divided into separate chapters for each shot with the period
running from D -1 of one shot to D-1 of the following shot. Each chapter has a separate sec- '
tion for On-Site Opera'ions, Off-Site Operations, Air Participation, Logistics and Supply, and
General Comments. Chapter 13 contains an account of the roll-up of the Rad-Safe Unit and -
miscellaneous items that were not covered in the previous chapters. Chapter 14 contains a
general account of the operation and function of the Rad-Safe Unit and the major sections.

1.4 ORGANIZATION AND PERSONNEL OF RAD-SAFE UNIT

1.4.1 The functional organization of the Rad-Safe Unit for Upshot-Knothole, the missions .
of the subsections of the Unit, and their procedure of operation are shown in the Rad-Safe Unit /
Operation Order, Incl. 1.

1.4.2 A listing of personnel of the Rad-Safe Unit with their assignments appears as Incl. 2.

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 strength of 26 officers and 144 enlisted men. Five Navy officers and 5 Navy en-
listed men, 5 Air Force officers and 13 airmen were on TDY to Mercury, to augment the unit.
The Off-Site group, headed by a LASL civilian, consisted of 15 PHS officers, 2 LASL civilians,
1 Chemical Corps officer, and approximately 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 integrated unit under the direction of the
Head of the Rad-Safe Branch, P and O Division, DWET, who was designated as the Rad-Safe
Officer, for Test Director, at the Nevada Proving Grounds.

1.4.4 As the burnout problem for monitors for this operation would be greater than that
for previous operations, arrangements were made with the Chemical Corps Training Center to
keep a reserve group of monitors, approximately 20, at Fort McClellan. These would be avail - '
able to the Rad-Safe Unit at any time during the operation. In addition to this, arrangements
were made for four members of the Passive Defense Group at Sandia Base for use during the [}
latter half of the operation. These four would generally 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 by the 4925th Test Group (Atomic) of
AFSWC. It consisted of two B-29’s and one B-25 used for cloud tracking, one C-47 and t
L-20’s used for the low level terrain survey, and two helicopters to be used for on-site sui ey’ .
All the above planes were controlled by the Control Officer of the Rad-Safe Unit through the
Air Control Officer of the 4925th Test Group (Atomic).

1.6 SUPPLIES

1.6.1 All supplies needed for the operation, which were not already on hand from previous
operations, were purchased by the AEC. Many critical items did not arrive until just prior to
the first shot; and, although this caused some difficulty, everything except communications
checked out satisfactorily before the first shot. A check on communications was not possible
as the vehicles arrived late and some radios were not installed until the day before shot time.
The radios installed in military vehicles were not satisfactory. The new military vehicles had
a 24-volt ignition system. The radios operated on a 6-volt system. This problem was not

14
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satisfactorily solved by the Las Vegas Field Office prior to the first shot. In addition, the
repeater station could not be relied upon. A dry run, scheduled at 0500 two days before the
first shot, was completed without communications because the repeater station was not func-
tioning that morning.

1.6.2 The 35,000 film badges for the operation were arranged for through H-Division,
LASL, and the Division of Biology and Medicine. They were made by Du Pont and consisted
of a 502 and a 606 film, the 502 being the more sensitive. The films were to be covered by a
lead shield on each side 0.72 mm thick and 1/2 in. wide by 1 in. long. They were received from
the manufacturer with ‘/z in. lead coverage on one side and 1 in. of lead on the other. Arrange-
ments were made through the Purchasing Department of LASL to have a portion of them re-
turned to Du Pont for correction. So as not to delay the operation, this was done in increments
of 5,000 badges. In all, 28,000 were corrected.

1.7 PROGRAM MONITORS

1.7.1 Project requirements were to be met by appointing an officer monitor for each
program. This program monitor would generally coordinate the needs of his particular pro-
gram, would monitor for that program whenever possible, and would arrange for the additional
monitors needed for the program. Program monitors would attend all rehearsals of their pro-
grams. A letter, Incl. 3, was sent to each program, project, and contractor, to introduce the
Rad-Safe Unit and the program monitor and to briefly introduce the Rad-Safe requirements to
test personnel.

1.8 CALIBRATION OF INSTRUMENTS AND DOSIMETERS

1.8.1 The instrument repair section mechanically calibrated all survey instruments be-
tween each shot period. Instruments were assigned to active monitors by the week. Monitors
were then required to check calibration of their individual instrument on the calibration range
before each monitoring assignment. Frequent checks were made by the On-Site Operations
Officer to see that the calibration checks were thorough. A 1 curie Co® source obtained from
Oak 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 unsatisfactory for another reason were
segregated for return to the manufacturer. Calibration curves were run on film badges to be
used during the operation both at the Nevada Proving Grounds and at Los Alamos. The two
curves checked excellently.
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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 Grounds, 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.

b. Personnel of the Rad-Safe Organization will consist of a Rad-Safe Support Unit organ-
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 Rad-Safe policies cf
the Test Director. He is responsible for 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 Rad-Safe
Organization. He is responsible for furnishing all ground monitoring services required 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 provided by cloud tracking and terrain
survey aircraft. He is responsible for coordination with the Indian Springs AFB Rad-Safe
Officer in handling certain Rad-Safe requirements.

b. The Rad-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 Rad-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)
Rad-Safe Officer, NPG




Annex A, Organization Chart
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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 radioactive sources 1t 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 he cleared by the Rad-
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 Commerc~ Commission for
transportation of same. This information will be furnished by the Rad-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 2 minimum. The Rad-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:

a. Prior exposure of aircraft and courier personnel.

b. Anticipated future exposures on trip.

c. Length of time of exposure on trip.

d. In all cases crew members will be limited to dosage rates of less than 20 mr/hr.

6. 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 Rad-Safe check points only.

8. Contaminated areas of intensities greater than 100 mr/hr will be delineated as such;
personnel entering these areas must be accompanied by a monitor and will be subject to clear-
ances ky the On-Site Rad-Safe Operations Officer. Rad-Safe clothing and equipment will be
(ssued to the personnel.

9. Aveas 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 Rad-Safe
Operations Officer. Monitors are not required for entry into these controlled areas.

10. Areas of intensities less than 10 mr/hr are unrestricted from a Rad-Safe standpoint.

11. Rad-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 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 (coveralis, booties, caps, gloves, dust
respirators, etc.) as deemed necessary will be issued to personnel entering contaminated areas
by Rad-Safe Supply in the Rad-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 | .slished
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 24 hours prior to entry time,
to the On-Site Operations Officer, a list showing personnel by full 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, dosimeters, and clothing, and in assigning the neces-

sary monitors.
19
ey T ‘*h:! n 3 A%

i - " 5 PR %
s B b H RN PP v e




N

ot — e . -

16. There will be no change of itinerary or area to be covered after entry into a controlled
or contaminated area without authorization from the On-Site Rad-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 Rad-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 Rad-Safe Building, in the Rad-Safe Control Office in Building No. 1 at the CP, and
in the orderly room at the Rad-Safe Support Unit, Building No. 200.

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

21. All personnel within viewing distance of an atomic detonation who are not supplied with
protective goggles 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)
Rad-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 :vith 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/hr. Complete decontamination by
bathing is to be attempted.

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 3ix (6) inches from the surface.

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

Long-lived
alpha
Beta or gamma emitter emitters
Water 107" pc/ce 10 "uc/cc

Air 107% jic/ce 5x 107 % e, ce
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In air for any 24-hr period after a shot, 107 uc/cc, of which particles less than 5u shall
not exceed 107¢ uc/cc.

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

Annex D, Responsibilities of Subsections

1. The missions of the support elements of the Rad-Safe Unit are listed hereon.
2. The Rad-Safe Support Unit Commanding Officer:
a. Will be responsible to the Rad-Safe Officer, Nevada Proving Grounds for:

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

(2) Maintaining the Rad-Safe 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 operations are main-
tained, the consolidation of all journals and recommended changes to SOP’s and section pro-
cedures.

(6) The operational administration pertaining to the Radiological Safety Unit.

(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 Rad-Safe Unit for the Nevada Proving Grounds that will be able to fill all Rad-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 -
fare 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 for 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:

a. Off -Site personnel, Off-Site surveys, air sampling, and a counting room.

b. The Off-Site radiological situation maps in the Rad-Safe Control Room, and through
it he will keep the Control Officer inf ‘rmed of the general off-site picture.

c. Directing any survey required by low level liaison planes or helicopters.

d. An area of responsibility generally 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.
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4, On-Site Operations Officer: The On Site Operations Officer will be responsible for:
a. All activities and personne! of On-Site operations including:
i (1) Initial surveys.
;, (2) Project monitors. '
J (3) Briefing of monitor and project personnel.
s (4) Vehicle and equipment decontamination.
i ) (5) Records and film badges to include the maintenance of adequate personnel rec-
K ords to denote total dosage received by each individual.
: (6) Personnel decontamination.
v b. Consulting the Rad-Safe Officer as to each day’s requirement.
Lo ¢. Consulting Scientific Program Directors and J-3 as to requirements for the following
day, while recovery and re-entry programs are in effect.
d. Posting a schedule of operations for the following day on the On-Site operations i .
! center bulletin board.
: e. Briefing responsible officers and senior monitors in his section as to the situation
+ for the day and recommending safety requirements for parties entering contaminated areas.

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

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

h. Establishing vehicular controls when necessary.

i. Maintaining an On-Site radiological situation map, where he will delineate and post
the 10 mr/hr and 100 mr, hr, 1 r/hr 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, film badges,
and Rad-Safe clothing and equipment to be worn in these areas.

k. Admitting parties into test areas. He will follow the radiation levels in the general
regulations as a guide and will consider that no limitation is placed on the rate of accumulation,
. as long as the rate is sufficiently low as to permit adequate control. i 1

X 1. Issuing clearances for removal of radioactive material from the test site. ;
Providing Rad-Safe check points as required for each target area. N

m,
n. Reporting to the Rad-Safe Officer all violations of the Radiological Safety Regulations. i
o. Informing Logistics and Supply Officer as to anticipated future demands. 1
p. Keeping the On-Site situation map in the Rad-Safe Room posted for the Control 1
Officer. ’|
q. Scheduling duty officers who will be responsible for up-to-date maintenance of in- ‘ 1
formation concerning the radiological situation, and be responsible to him for On-Site require- ;
! ments, - i
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 Rad-Safe Group in fulfillment 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:
(1) Maintain a stock of approved radiological safety type survey instruments and ‘

agsociated equipment for issue to Rad-Safe monitors.

UNCLASSIFR. ..

R N el



(2) Establish and operate an electronics and electrical equipment repair shop in
the basement of the Rad-Safe building which will be capable of repair and maintenance of all

radiological detecting equipment,
(3) Maintain daily records of all equipment and supplies required to accomplish the

above functions.
d. Exercising supervision over laundry facilities.
6. Control Section. The Control Section will consist of the Control Officer and personnel

furnished by the Rad-Safe Support Unit with a representative from the Off-Site and On-Site
Sections and an Air Liaison Officer. The Control Officer will be responsible for:
a, Maintaining all pertinant radiological data and coordinating all Rad-Safe activities

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

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 Officer.
e. Receiving and plotting data from the Air Participation Unit and coordinating with
J-3 and CAA representatives with a view to returning airways to normal traffic operation.
f. Maintaining a journal of each day’s activities.

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

Annex E, Employment of B-29 and B-25 Aircraft for Cloud Tracking

1. The control and responsibility for operation of the two B-29 and one B-25 aircraft for
cloud tracking will be a function of the Commanding General, Air Force Special Weapons Cen-
ter.

2. The general procedure for tracking will be as follows:

a. The Rad-Safe Officer, Nevada Proving Grounds, will forward data on the predicted
cloud movement to the Special Weapons Center Control Point.

b. One B-29 will track the cloud at 25,000 ft msl, the other B-29 will track the cloud at
18,000 ft msl, and the B-25 will track the cloud at 12,000 ft msl. In the initial stages the cloud
will be visible; tracking aircraft will take advantage of this and will generally stay clear of the
cloud. However, at intervals, the trackers will approach the edge of the cloud up to the 5 mr/hr
line, and the position of the aircraft at this point will be radioed to the Control Point in ac-
cordance with the message form indicated in paragraph c below. The leading edge of the cloud

will be tracked and reports will be made once every fifteen minutes.
c. The following report will be radioed to the Control Point from the B-29 and B-25

trackers:
Able (A/C call sign)
Baker (Message No.)
Charlie (Position grid)
Dog (Time, PST)
Easy (Altitude, msl)
Fox (Direction of cloud from A/C)

George (Meter reading) Black (MX-5 mr)
White (T1B mr)

How (Remarks)
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3. Personnel within the tracker will wear dosimeters and film badges. The monitor will
be equipped with two T1B and two MX-5 radiac survey instruments.
4, Tracking of the cloud will continue (within limitations of the aircraft concerned) until
it is determined by Rad-Safe Officer, Nevada Proving Grounds, and Special Weapons Center s
representative at the Control Point that the cloud is not hazardous or until the New York Op-
erations Office, Atomic Energy Commission, aircraft assumes this responsibility.

N. M. LULEJIAN
Major, USAF v
Control Officer '

Annex F, Delineation of Fall-out Pattern

1. Purpose: The purpose of this annex is to outline the procedure to be followed in de-
termining the ground contamination pattern after each shot by the use of aircraft.

2. General: The general outline of the ground contamination and any specific “hot spots”
in the area will be determined by low level aerial surveys utilizing L-20 and C-47 type air-
craft The aerial terrain survey pattern to be flown for each shot will be prepared by the Rad-
Safe Officer and forwarded to the AFSWC Air Control Office for transmission to the pilots and .
monitors prior to each shot. Aerial readings will be extrapolated to ground readings and
plotted in a prominent manner in the control room.

3. Equipment and Personnel:

a. Two L-20’s equipped with MX-5, T1B, and “Scintelog” survey meters will be em-
ployed. AFSWC will furnish pilots for these planes. The Rad-Safe Officer, NPG, will furnish
the necessary trained monitors and survey equipment, v
b. One C-47, equipped by the AFSWC with a C-1 air foil, will be employed. Survey in-
struments, consisting of a “Scintelog” with recorder, and two MX-5’s, two T1B’s, and two
monitors will be provided by the Rad-Safe Officer, NPG.

4. Detailed Survey: The determination of the contamination pattern will be considered in
two phases; first the close-in and second the extended. The L-20 will make the close-in survey
of approximately a 20-mile radius around ground zero. The C-47 will make the extended sur-
vey out to approximately a 200-mile radius. The detailed pattern to be followed by each plane
will be determined by the Rad-Safe Officer, NPG, prior to each shot, and may be changed dur-
ing the course of the survey, if the Rad-Safe Officer deems a change necessary. However, the
pattern to be flown will generally follow the course and sequence indicated below.

a. The first L-20 will take off from Indian Springs AFB (time to be determined by the «
Rad-Safe Officer, NPG, but approximately 1 hr after H hour), proceed to the shot area, and fly
the prescribed survey pattern. Data will be collected by a monitor aboard the plane using a
T1B and an MX-5 survey instrument. Readings will be reported periodically and will follow the
form indicated in paragraph 5 below. This survey will be flown as near as possible to within
500 ft of the ground, provided it is safe to do 0. Details of the survey will be coordinated with
AFSWC representative.
b. The second L-20 will perform a terrain survey pattern indicated by the Rad-Safe
Officer at approximately H+3 hr.
c. The C-47 will take off from Indian Springs AFB (time to be aeiermined by the Rad-
Safe Officer at NPG, but approximately 1 hr after H hour). The C-47 will fly at an altitude of
approximately 500 ft above terrain whenever it is safe to do so. In the event that it is not safe
to fiy at 500 ft, the pilot will fly at the lowest altitude commensurate with safety. The details 3
of the flight pattern will be coordinated with AFSWC to assure safety and feasibility commen-
surate with the terrain and type of aircraft used. Data will be reported as indicated in para-
graph 5 below.

"

24

INCLASSIFED -~ -

v

= o




5. Data will be reported using the following form:

MESSAGE FORM
TERRAIN SURVEY (C47, L20’s)

(Rag Mop)
Call Sign (Ever Ready)
Message No. RS
Position (Grid)
Time {Local)
(Above)
Altitude (Ground)
6. Meter Reading
(MX5) Black —(mr)
(T1B) White — (mr)
(Scintelog) Red —(Scale)
(Reading)
(C-1 Foil) Green —(MX5)
(1-inch)
(w-open)

[N

(3

7. REMARKS:

8. Brief aerial surveys will be repeated on subsequent days after each shot as deemed
necessary by the Rad-Safe Officer, NPG.

N. M. LULEJIAN
Major, USAF
Control Officer

annex G, On-Site Operations !

1. Mission

The On-Site Operations Section, together with its subordinate sections, will be responsible
for all On-Site radiological safety activities and other activities as determined by the Radio-
logical Safety Officer, NPG. This will include

a. Initial and daily surveys of test areas as required.

A complete monitoring program.

Issue and processing of all personnel dosage devices.

Radiological Safety records administration.

Control and operation of personnel and equipment decontamination stations.

Record and control all radioactive material entering or leaving the Proving Grounds.

el LNl IS

2. Organization (See Incl. 1.)

3. Duties and Procedures

a, On-Site Operations Officer. The On-Site Operations Officer will
(1) Be responsible for those duties listed in paragraph 4, Annex D, of the Radiological
Safety Operation Order.
(2) Supervise and coordinate the activities of all sections under his control, as indicated
in Incl. 1.

25

UNCLASSIFIED




(3) Maintain a journal in the On-Site Operations Office, which will include all incidents
and operations in sufficient detail to serve as a guide for preparation of an after operations
report.

(4) Require all subordinate section chiefs to maintain a journal of their section activi-
ties.

(5) Maintain his office in the Rad-Safe Building, and insure that an Operations Officer
is present for duty in this office contirually, except as authorized otherwise by the Rad-Safe
Officer, NPG.

(8) Maintain in the On-Site Operations Office a schedule of operations for each day.

(7) Establish vehicle and personnel check points to control access to all contaminated
areas.

(8) Issue an “Area Access Clearance” form to the foreman or monitor of any group re-
quiring entrance to any area within the 10 mr/hr line. This form is attached as Incl. 2.

(9) Publish weekly and distribute to the Rad-Safe Officer, J-3, and Project Directors
concerned a list of all personnel who have accumulated an integrated dose of 2 r or greater
during this operation. Lists will bhe cumulative. Personnel will be included on this report by
name, project number, and organization.

(10) Notify the Rad-Safe Officer and Project Director concerned of all personnel who
have exceeded the 3.9 r exposure limit.
(11) Furnish personnel as required by the Rad-Safe Officer to assist in the operation of
the Rad-Safe Control Center.
b. Plotting and Briefing Officer. The Plotting and Briefing Officer will

(1) Receive, record, and plot on the situation map in the Briefing Room of the Rad-Safe
Building all results of surveys made in the test area. Maintain an up-to-date map showing the
10 mr/hr, 100 mr/hr, 1 r/hr, and 10 r/hr iso-intensity lines.

(2) Furnish data required by the Rad-Safe Control Officer. This will include a daily
overlay of the local situation map, including all iso-intensity lines.

(3) Post a copy of this map on Building No. 200 in the Quonset Area at Camp Mercury
where it will be available to all authorized parties.

(4) Brief the leader and monitor of each party prior to departure of the party for entry
into any contaminated area. This briefing will include an explanation of the radiological situa-
tion in the area concerned as indicated on the situation map, route of entry and exit, location of
check points, and any other pertinent information including current Rad-Safe regulations for
contaminated areas. Upon completion of the briefing, the Area Access Clearance will be issued
to the party.

c. Monitor Section Chief. The Monitor Section Chief will

(1) Supervise all activities of the Monitor Section.

(2) Furnish properly trained and oriented personne; to fill all the daily-monitor re-
quirements prescribed by the On-Site Operations Officer.

(3) Assign permanent program monitors, with the concurrence of the On-Site Operations
Officer, to those programs having sufficient activities to make such an assignment economical
and of material benefit to the program.

(4) Operate check points as directed by the On-Site Operations Officer (see Incl. 3).

(5) Insure that all program and project monitors are t*oroughly indoctrinated in their
relationship with the personnel they support (see Incl. 4).

(6) Furnish vehicle monitors for fixed decontamination stati.n near the Rad-Safe Build-
ing or any mobile station established in the field (see Incl. 5).

(7) Operate the personnel decontamination station in the Rad-Safe Building (see Incl. 8).

(8) Coordinate with Dosimetry and Records Section so that maximum utilization of
personnel can be made without exceeding the Maximum Permissible Exposure.

(9) Posting of Contaminated Areas (see Incl. T).
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d. Decontamination Section. The Decontamination Section Chief will

(1) Supervise all activities of the Decontamination Unit.

(2) Operate the fixed vehicle decontamination station at the Rad-Safe Building, plus all
mobile stations, using the 400-gal decontaminating apparatus, as specified by the On-Site Up-
erations Officer (see Incl. 8).

(3) Be present or insure that a commissioned assistant is present at the fixed vehicle
decontamination station at all times it is in operation.

(4) Establish and control the hot park area.

(5) Operate a vehicle check point north of the junction of Mercury Highway and the
access road to CP No. 1 to insure that all vehicles proceeding south from the test area are
not contaminated above tolerance levels specified in Incl. 5. When contaminated areas exist
in Frenchman Flat, a similar check point will operate south of the Frenchman Flat Area on
Mercury Highway.

e. Dosimetry and Records. The Dosimetry and Records Chief will be responsible for

(1) Providing indi -idual dosimeters (see Incl. 9).

(2) Calibration of film badges and pocket dosimeters (see Incl. 10).

(3) Processing all film badges (see Incl. 11).

(4) Interpreting all dosimeter readings.

(5) Maintaining permanent records of cumulative individual radiation dosages (see
Incl. 12).

(6) Preparation and submission of cumulative radiation dosage reports (see Incl. 13).

(7) Compiling and submission to the appropriate agencies the total cumulative dosage
reports, records of radiation dosage, and exposed films (see Incl. 14).

(8) Storage of film badges and pocket dosimeters. The film badges will be stored in
thelr original containers under refrigeration at a temperatu. e of 40°F. Pockel dosimeters will
be stored in an atmosphere as free from dust as possible.

W. R. MILBURN
Lt Col, Cml C
On-Site Operations Officer

Inclosures:

1 -On-3ite Organization
2--Area Access Clearance Form
3 —“Check Point Monitors”
4 — “Relationship Between Monitors and Personnel They Support”
5 —“Vehicle Monitors”
6 —“Personnel Decontamination Station”
T —“Posting of Contaminated Areas”
8 —“Vehicle Decontamination Station”
9 - “Personal Dosimetry” w/Forms R101 and R111
10 -"“Calibration of Film Badges and Pocket Dosimeters”
11-“Film Badge Processing and Recording”
12 —“Maintaining Permanent Records of Cumulative Individual Radiation Dosages” w/Form 102R
13 - “Preparation and Submission of Cumulative Dosage Reports”
14 - “Disposition of Radiation Dosage Records and Exposed Film Badges Following the Test
Operation”
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Annex G: Inclosure 1

‘
1 ! ,
E, [ ON-SITE OPERATIONS
it | 1 Major 17330
3 | tcapt 2162
- [ 2 Lt 2162
5 I
3 [ 1 ] ]
E PLOTTING AND
MONITOR DOSIMETRY AND BRIEFING DECON.
SECTION RECORDS SECTION SECTION SECTION
1 Capt 7314 1Lt 7314 1 Capt 7314 2 Lt 1414
15 Lt N/S 3 Lt Dosimeter 1 Lt 2162 2 Sgt 1809
Officer*
7 Sgt N/S 3 Sgt Chief Dos. 2 Sgt 1870 1Cpl 1809 l
Tech. * ‘
11 Pfc  N/S 1 sgt 4405 2 Cpl Voice 1 Pfc 4345 |
radio
op.*
73 Pvt N/S 12 Pvt Dos. ! 4 Pvt 1809
Tech. * ]

Annex G: Inclosure 2

* No MOS code number assigned at present; these positions are listed by job title.

Form R110

AREA ACCESS CLEARANCE
DATE: CHECK POINT:
Project Nc. Time of Entry:
Foreman: Checked in by:
Monitor: Time of Exit;
No. in the Party: Checked out by:
Briefed by:
Protective Clothing and Equipment Required:
[__] Protective Y / Film [/ G-M Survey /7 Other

Clothing Badges/man Meter (Specify)

/7 Respirators /] Pocket Dosimeter /7 1-C Survey

Range: _ _No._______ Meter

Recommended

Cleared forentryat__ hoursto Area_________Time of Stay
REMARKGJS: (See Reverse Side) BY:

(Signature)
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o . Annex G: Inclosure 3

é. Check Point Monitors

i 2 Check point monitors will be responsible for ascertaining that each party checked into the
controlled area has a properly authenticated Area Access Clearance and that the composition
of the party and protective equipment carried agree with the entries on the clearance form,
The check point monitor will receive and retain the clearance form when the party enters the
area and will fill in the appropriate entries on the form. When a party checks through the
check point on exit from the controlled area, the monitor will make the appropriate entries

on the clearance form for the party and retain the form. Completed forms will be turned in to
the On-Site Operations Center by the Monitor Unit for filing and retention. When the require-
ment is indicated, check point monitors will be supplied with brooms and will require person-
nel and equipment to be swept off when parties clear the test area, to prevent possible accumu-
lation of contaminated dust in the vicinity of the Rad-Safe Building. Check point personnel will
be equipped with T1B Survey Instruments.

Annex G: Inclosure 4

Relationship Between Monitors and Personnel They Support

Monitors are not policemen, but are technical advisors whose job is to assist operating
personnel to meet radiological safety requirements. The monitor advises but does not direct.
Monitors will report all violations of radiological safety regulations to the Monitor Section

Chief.

Annex G: Inclosure 5

Vehicle Monitors

The vehicle monitors will operate in conjunction with the decontamination unit, both in the
fixed decontamination station near the Rad-Safe Building and in any mobile vehicle decontami-
nation stations established in the field. To clear vehicles for return to Camp Mercury, the
vehicles must read less than 7 mr/hr gamma only at any outside point at 5 in. from the sur-
face and less than 7 mr/hr beta plus gamma at any point inside. The MX-5 survey instrument

will be used for their readings.

Annex G: Inclosure 6

Personnel Decontamination Station

The operation of the Personnel Decontamination Station requires a minimum of six persons,
with location and responsibilities as follows:

1. One monitor will be stationed outside the hot entrance to the station with a supply of
clean booties and work gloves and receptacles for dirty booties, gloves, and used masking tape.
This man will require all persons processing to take off their tape, booties, and gloves in that
order and deposit them in the contaminated receptacles provided. All gloves and booties will
be considered contaminated and will be turned in for clean ones at this point, without moni-
toring,

2. Two monitors will be stationed in the check room equipped with MX-5’s. These men
will monitor all personnel processing through the station.

3. One supply man will be stationed at the counter in the check room, who will receive and
deposit in the contaminated bin any articles o’ clothing which are contaminated above the
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! . tolerance levels listed below. This man will issue a credit slip for any contaminated clothing
received. This credit slip may be presented at the supply issue counter for clean replacement
articles or credit on hand receipts outstanding.

4, Tolerance levels for clothing and equipment are as follows, using the MX-5 with win-
dow open at ' in, from the surface:

a. Outer-garments and equipment, 7 mr/hr,
b. Under-garments and internal surfaces of respirators, 2 mr/hr.

5. One monitor will be stationed on the cold end of the shower to make a final check on
personnel requiring skin decontamination by washing. He will require personnel who show signs
of any contamination above background to return to the showers. If body leve] of radiation can-
not be reduced to background after three attempts, the On-Site Operations Officer will be noti-
fied.

8. Ome supply man will be stationed in the laundry sorting room to issue towels across the
Dutch door. Towels will be issued singly only, and only to personnel who have showered. The
cold end monitor will assist the towel issue man in ascertaining that personnel do not misap-
propriate towels.

Annex G: Inclosure 7

Posting of Contaminated Areas

A sign detail, 1 officer and 4 EM, will be responsible for posting of signs and road barri-
cades in contaminated areas. Signs on barricades will be posted daily at the 10 mr/hr line on
all main and secondary access roads to indicate contaminated areas. The signe officer will
also be responsible for posting 100 mr,hr iso-intensity line. 0

Sl S

Annex G: Inclosure 8

Vehicle Decontamination Station

1. It will be the responsibility of the Decontamination Section Chief to determine:
a. Whether or not a vehicle should be decontaminated. This will depend on the informa-
tion furnished by the vehicle monitor and the officer’'s knowledge of future requirements for 3
the vehicle, based on information received from the party leader.
b. To what extent decontamination will be pursued on any vehicle. Vehicles which can-
not be practically decontaminated to the clearance levels specified in Incl. 5, consistent with 3
work-load requirements and consideration of wear and tear on the vehicle, will be moved to
the vehicle hot park for aging or later decontamination efforts.
2. He will require that venicles normally used for hot area work be decontaminated only
to levels which will not present a hazard to operating personnel and see that these vehicles
are retained in the hot park area.

Annex G: Inclosure 9

Personal Dosimetry

The Dosimetry and Records Section will provide each individual going into a radiologically
controlled area with film badge, Du Pont type 5J2606, and self reading pocket dosimeters (one
or more if applicable) of the appropriate range. Pocket dosimeters will be available in the
following ranges: 0-200 milliroentgens, 0—1 roentgen, 010 roentgens, and 0 —50 roentgens.
The following procedure will be used in the issue and receipt of film badges and dosimeters:

1. Daily requirements for film badge and dosimeter support will be received from the Op- . ¥
erations Section broken down by parties. Information on the appropriate parties will contain the {
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- names, rank, and service number (if appropriate), project, and parent organization. These
== data, the appropriate film badge numbers, and the size and serial number of appropriate pocket
dosimeters (where applicable) will be entered on Form R101, “Daily Record of Radiation Ex-
J posure,” accomplished in duplicate for each party requiring this dosimeter support (Sample
copy attached).

2. The film badges and dosimeters, together with the duplicate executed copy of Form
R101, will be issued in a manila envelope to the monitor accompanying the party or to other-
wise responsible personnel of the party in the event a monitor is not required. The original
copy of Form R101 will be retained in the Dosimetry and Records Section pending the receipt
of the film and dosimeters at the completion of the mission. At the completion of the mission,
the monitor or other responsible person of the party will collect the film badges and dosimeters,
place them in the manila envelope together with the duplicate copy of Form R101, and return
them to the issue window. In the event a film badge is lost, the monitor or other responsible
person will ascertain this fact and obtain from the personnel at the issue window a copy of
Form R111 (sample copy attached), upon which he will enter the circumstances surrounding
the loss of this film badge. Individuals who have lost a film badge on a mission will be credited
with an exposure equal to the highest received by any member of that party on that particular
mission.

In the event a pocket dosimeter only is lost, the monitor and/or responsible person of the
party will execute Form R111 and turn it in. Under this set of circumstances, however, only
the indication of the lost dosimeter will be made on Form R101 with no entries as to a possible
reading.

3. Upon the receipt of the pocket dosimeters, they are immediately read and indicated as
“raw” readings on both copies of Form R101 in the appropriate spaces. This “raw” reading is
then multiplied by the appropriate “CF” (see Incl. 11) and the corrected value entered in its
appropriate space.

Form R111
CERTIFICATION OF LOST DOSAGE DEVICE
DATE

1, the undersigned certify that the (film badge)(dosimeter) No. o
(strike out one)

issued to me onmfor the purpose of determining the radiation dosage received

by me, was lost in Area between the hours of and

while working on Project Number

FOR LOST FILM BADGE ONLY: I realize that I will be credited with the same radiation
dosage as received by that member of my party who received the highest radiation dosage
during this mission.

SIGNED:
G (First Name, Middle Initial, Last Name)

(Grade, if applicable, and ID No.)

(Home Organization)

~ ORCIASSIFIED
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Page of
DAILY RECORD OF RADIATION EXPOSURE
Date:
Group: Series:
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Standard Film No.

A FILM BADGE
. “ NAME (LASY, FIRST, M'DOLE INITIAL) riLm rocxer POCKET
& RANK, FILE NUMBER OR ARN sApsE oosiMETER DOSIMETER
2 ORGANIZATION Numsza size & o -
= PRO:: ¥ NUMSER w s w LL] “e
z
X
4
|
i
1
]
]
Control Film No.—— . Received: Film Badges  Issued By Time:
Pocket Dosimeters Returned: Time- ) {

(Signature)
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Annex G: Inclosure 10

‘ Calibration of Film Badges and Pocket Dosimeters .

1. Film badges will be calibrated against standard radium sources or standard Co® sources
expressed in terms of milligram-equivalents. The following relation will be used to determine
the dosage in milliroentgens:

_ mg Ra or mg Ra, equiv

k. D Gards) x time (hours)

[

it In the actual calibration, the time factor will be pre-determined and held constant. The distance .
P from the source will be varied to give the desired dosage value. Dosage values will be selected

'{,l to give a good “spread” of values over the range of each type of film utilized in the film badge.

3 N . The film will then be processed as outlined in Incl. 12 and the calibration curves drawn by

A;'.' plotting the net optical density of each film against the known dosage exposure.

; ¢ This procedure will be accomplished each time film from another emulsion or lot number

L is put into use.

‘- 2. Pocket dosimeters will be calibrated against the same sources. The same relation as

E outlined above will be used. The dosage values will be determined for each type of pocket

e dosimeter to reflect a theoretical %, scale reading (e.g., a 10 r dosimeter will be exposed to

a dosage of 7.5 r.) At the completion of the exposure, the dosimeters will be read and a cor-
rection factor “CF” determined as follows:

_ calculated dosage
recorded dosage

' CF

g Each dosimeter will then be marked with its appropriate CF. Each time a dosimeter is read,
the value read will be multiplied by the CF to reflect the actual dosage.
E Dosimeters will be checked monthly to determine the correct CF. Supply permitting,

e dosimeters with unstable CF values will be withdrawn from issue and returned through supply .
; channels to the manufacturer. In addition to the weekly checks, the CF values will be re-
:_‘ evaluated each time a large unexplainable variance appears between the dosimeter indicated
3 dosage and that indicated by the film badge of the wearer. ]

Annex G: Inclosure 11

\ Film Badge Processing and Recording

Y All returned film badges, together with their appropriate Forms R101 (in duplicate), will be

i forwarded to the Film Badge Processing Laboratory in the Rad-Safe Building. Film badges

will be processed as recommended by the Chief, H-Division, LASL. Processed film will then

be delivered to the Densitometer Reading Room to have the optical densities determined. Read-

! ings will be taken in the shielded portions of the film only. Net density readings will be re-

corded in the appropriate spaces of the corresponding Forms R101, Radiation dosages will then

' be determined from the appropriate calibration curve. Determined dosages will be recorded in

j their proper places on the original of Form R101, After the necessary data have been obtained

from each processed film, the films will be placed in small paper envelopes, which will be

filed alphabetically by individual. The following data will be included on the paper envelope:
Name of individual i
Date worn, badge number, and control film number for each film filed ,
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Annex G: Inclosure 12

Maintaining Permanent Records of Cumulative Individual Radiation Dosag~s

The permanent record of cumulative exposures will be kept as follows:

1. A Form R102 will be kept on each individual as a permanent radiological dosage record
of the individual throughout his participation in current operations, At the completion of each
day’s processing, data will be transferred from Forms R101 to the “Individual Accumulative
Radiation Exposure Record,” Form R102 (see sample copy attached), of each individual con-
cerned.

2. As the posting of the daily and cumulative exposures is accomplished on the Forms R102.
forms showing cumulative dosages in excess of 2 r will be marked with a yellow tab, and those
showing dosages in excess of 3.9 r will be marked with a red tab. Upon the completion of the
transfer of dosage information from Forms R101 to Forms R102, the Forms R101 will be ap-
propriately stamped and filed in chronological order for each day’s activities.

FORM 102R INDIVIDUAL ACCUMULATIVE RADIATION EXPOSURE RECORD

DATE FILM BADGE DOSIMETER REMARKS
19_ | Number Density Milliroentgens (mr)

w S W { S| Cum Day Cuin
NAME: (Last, First, Middle Initial) RANK: ASN: HOME ORG:

Annex G: Inclosure 13

Preparation and Submission of Cumulative Dosage Reports

The Dosimetry and Records Section will prepare and submit the following cumulative radia-
tion dosage reports:

1. A daily report of the cumulative dosage of gamma radiation received by each individual
assigned to the On-Site Monitoring Section will be prepared in triplicate and submitted to the
On-Site Operations Office prior to 0730 hours for distribution to the Radiological Safety Officer,
Monitoring Section, and On-Site Operations Section.

2. A cumulative radiation dosage report showing all personnel who have exceeded 2000
milliroentgens of gamma radiation will be prepared and submitted to the Radiological Safety
Officer, NPG, on “Shot Day” plus three days. This report will be prepared on a stencil for the
signature of the Radiological Safety Officer, NPG, and will be broken down by programs and
alphabetical order within the program, Those personnel who have received in excess of 1900
milliroentgens of gamma radiation will be shown in a separate paragraph at the end of the re-

ONCLASSIFIED -

Y 1 e a———

T A Iy

SR Iy




3. A cumulative radiation dosage report of gamma radiation received by each individual
in the Off-Site Section will be prepared and submitted to the Radiological Safety Officer, NPG,
on “Shot Day” plus three days. Information copies of this report will go to On-Site Operations
Section and Off-Site Section.

Annex G: Inclosure 14

Disposition of Radiation Dosage Records and Exposed Film Badges Following the Test Operation

At the end of the test operation, the Dosimetry and Records Section will compile all rec-
ords of individual cumulative radiation dosage received during the operation and prepare a re-
port on same. Copies of the report will be forwarded to the Director, Division of Blology and
Medicine, Atomic Energy Commission, Washington, D. C., and to the Surgeon, AFSWP, Wash-
ington, D. C. Military installations and home offices of civilian personnel having permanently
assigned personnel participating in the operation will be sent extracts of that portion of the
complete report which is applicable.

Exposed film badges which were worn by Department of Defense personnel will be for-
warded to the Surgeon, AFSWP, along with the Individual Accumulative Radiation Exposure
Record for each individual. Those film badges worn by non-Department of Defense personnel
will be forwarded to the Test Director, Mercury, Nevada, along with the Individual Accumula-
tive Radiation Exposure Record for each individual. All films will be accompanied by the
appropriate “Control” films.

All copies of the Daily Record of Radiation Exposure (Form R101) will be filed by date
and forwarded to the Test Director, Mercury, Nevada.

Annex H, Off-Site Operations

1. General

The general sphere of responsibility of the Off-Site Rad-Safe Group will be that area with-
in a 200-mile radius of the Nevada Proving Grounds with particular interest in the populated
communities. A saries of fixed stations augmented by mobile surface and aerial units will be
operated to collect the necessary information of Rad-Safe interest within these boundaries.
Equipment will be selected and personnel trained and located so as to provide a measurement
of the internal and external hazards associated with an atomic detonation as they apply to this
region. In so doing, it will be necessary to determine airborne and surface concentrations; to
make particle size and activity measurements; to measure fission product decay and absorp-
tion characteristics; to record the size, shape and duration of the fall-out pattern; to maintain
current radiological situation plots; and to maintain a journal of each day’s activities to provide
a history of the Group’s participation.

The foliowing breakdown of the Off-Site Group has been formulated to provide an organized
approach toward fulfilling the assigned objectives.

2. Personnel

The Off-Site Rad-Safe Group will consist of 15 monitors, 2 radio operators, an Off -Site
Operations Officer, an assistant, and a secretary.

3. Organization
Organization of the unit is shown in Incl. 1.
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4. Vehicles and Communication

Vehicle and communication requirements of the section are as follows:

a. Seven Y,-ton trucks (Jeeps)

b. Two ',-ton pickups

c. Eight sedans

d. One ¥,-ton truck (weapons carrier)

All vehicles will be radio-equipped. The Off-Site Group will use a high frequency network.
There will be a control unit in CP No. 1 and in the Rad-Safe Building.

5. Monitor Stations

a. Sixteen (16) fixed stations will be located at the CP, Mercury, Indian Springs, Las Vegas,
Nellis AFB, Glendale Junction, St. George, Utah, Alamo, Crystal Springs, Caliente, Pioche,
Currant, Warm Springs, Tonopah, Beatty, and Groom Mine. These 18 stations will cover the
town concerned and the area surrounding that community. See Incl. 2.

b. The equipment provided for these stations will be

(1) Hi-volume air sampler

(2) Casella cascade impactor and pump

(3) Fall-out collection trays

(4) MX-5 (or equivalent) survey meter

(5) T1B (SU-10) survey meter

(6) AN/PDR-34 survey meter

(7) Background recording equipment will be located at the CP, Mercury, Las Vegas,
St. George, Caliente, Pioche, Fly, and Lincoln Mine.

c. The stations contemplated at Lincoln Mine and Ely will be supplied with counting equip-
ment as well as the material listed above.

d. There will be two (2) mobile units provided with the above equipment plus a portable
mobile generator.

e. In addition to the above, there will be two (2) completely mobile monitoring teams pro-
vided with two (2) MX-5 and two (2) T1B survey instruments.

6. Personnel Assignments and Responsibilities

The personnel assignments and responsibilities are given in the attached organizational
chart, and more specific descriptions are provided below. It is to be understood that some
deviations from these assignments may be necessary, particularly in emergency situations
where a concentration of personnel and equipment would be required.

a. Off-Site Operations Officer (LASL civilian). This officer will exercise general super-
vision over the entire Off -Site program to insure the adequate collection and transmission of
information of a Rad-Safe nature within the 200-mile region as requested by the Rad-Safe
Officer.

b. Senior Officer (U.S.P.Y.8.). This officer will

(1) Assist with the general supervision of the Off-Site Section.

(2) Serve as U.S.P.H.S. liaison officer for the Gruup on matters of U.S.P.H.S. policy as
they apply to its assignees.

(3) Assist in the training of personnel with emphasis on the instrumentation provided
for air sampling and calibration and use of field survey instruments.

(4) Submit reports as required concerning the above responsibilities.

c. Administrative Assistant (LASL civilian). The Administrative Assistant will

(1) Maintain supervision over maiters pertaining to logistics and supply of the Off-Site
Group in cooperation with the Supply Section of the Rad-Safe Unit.

(2) Maintain current situation maps of the Off-Site region in the Rad-Safe plotting room
for the first 24 hr and as long as advisable after each detonation.
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b (3) Assist in the drafting of Group reports.
(4) Assist in the training of personnel assigned to the Group.

',_'1 (5) Supervise the administration of clerical assistance for the Group and matters per-
;: i taining to security.
4, (6) Submit reports as required concerning the above responsibilities.

d. Military Deputy. The Military Deputy will
(1) Serve as military liaison officer for the Group on matters of military policy as they
apply to assignees from the Support Unit.
(2) Act as communications officer of the Group in organizing and maintaining the high
frequency radio network and all matters pertaining thereto.
(3) Assume monitor duties as required.
(4) Submit reports as required concerning the above responsibilities.
e. Laboratory Officer (U.S.P.H.S.). The Laboratory Officer for the Group will
(1) Exercise general supervision over the counting laboratory in the Mercury area to
insure rapid evaluation and reporting of the data collected.
(2) Operate the fixed stations at Mercury and Indian Springs as directed.
(3) Assist in the training of personnel with particular emphasis on counting techniques
and calculation procedures.
(4) Submit reports as required concerning the above responsibilities.
f. N.P.G. Area Officer (U.S.P.H.S.). The N.P.G. Area Officer will
(1) Operate the fixed station at CP as directed.
(2) On particular occasions perform air sampling assignments in the immediate shot

area.

(3) Maintain a sufficient knowledge of the Laboratory Program to relieve the Laboratory
Officer should the need arise.

(4) When No. 2 above is not required, be available for general relief within the Off-Site
office as necessary.

(5) Submit reports as required concerning the above responsibilities.

7. General Responsibilities of Personnel Assigned Stations

The following responsibilities are common to personnel assigned to stations at Las Vegas-
Nellis AFB (1 U.S.P.H.S.), Glendale Junction-Sairt George (1 U.S.P.H.S. and 1 EM), Warm
Springs-Tonopah (1 U.S.P.H.S, and 1 EM), Beatty (1 U.S.P.H.S.), and Groom Mine (1 U.S.P.H.S.,).

a, Operate the fixed station(s) at the location(s) as directed.

b. Be familiar with the planned emergency procedures for each location should it be nec-
essary to institute them, if so directed.

c. Be prepared to perform routine ground monitoring surveys in the general area sur-
rounding each location extending to approximately 25 miles, if so directed.

d. Become familiar with counting and calculation procedures to process samples and data
collected.

e. Submit reports as required concerning the above responsibilities.

8. Mobile Air Sampling Team J

Each mobile air sampling team will
a. Develop a sufficient knowledge of the road network within the 200-mile region to permit
the utilization of their equipment at points other than community station locations.
b. For the period and location prescribed for each occasion, operate an air sampling ~
station much in the same manner as the fixed stations.
c. Be prepared to perform routine ground monitoring surveys in the general area sur-
rounding each location extending to approximately 25 miles, if so directed. A
d. Become familiar with counting and calculation procedures to process samples and data
collected.
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e. Submit reports as required concerning the above responsibilities.

9. Mobile Surface Monitoring Teams

Each mobile team will

a. Develop a sufficient knowledge of the road network within the 200-mile region to permit
effective monitoring of any assigned area therein.

b. Develop a familiarity with the operation of fixed stations and with the general emer-
gency procedures for the region of responsibility to be able to provide assistance should the
need arise.

c. Submit reports as required concerning the above responsibilities.

10. Radio Operators (2 Support Unit EM)

The designated radio operators will maintain headquarters in the Rad-Safe Plotting Room
and conform to such procedures as may be directed by the Communications Officer.

W. S. JOHNSON
Off-Site Operations Officer

Annex H: Inclosure 1
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Annex I, Logistics and Supply

1. Purpose

a. This Annex is to prescribe the over-all organization, operation, and functioning of sub-
sections under the control of the Logistics and Supply Section.
b. To familiarize other sections as to proper supply channels and procedures to be fol-
‘ . lowed and to expedite the constant flow of equipment and supplies so that the mission can be
’ accomplished with minimum delay.

2. Mission

a. To furnish the Rad-Safe Unit, NPG, with up-to-date data on transportation, communica-
tion, supplies, and equipment.

b. To outline the procedures for procurement and maintenance of stock levels for equip-
ment and supplies as required by the Rad-Safe Unit for the operation.

c. To make recommendation for the improvement and functioning of the Logistics and
Supply Section at the completion of the mission.

3. Organization

a. The Logistics and Supply Section consists of the foliowing subsections, with personnel
as listed:

(1) Logistics and Supply Office
1 Officer
2 EM

(2) Unit Supply and Laundry
1 Warrant Officer (Property Officer)
12 EM

(3) Instrument Repair
2 EM (Signal Corps Personnel furnished by AFSWP)
2 EM (Instrument Issue Clerks)

(4) Motor Maintenance
1 Warrant Officer (Motor Officer)
4 EM (Mechanics)

4. Responsibilities

a. Logistics and Supply Officer

(1) Responsible for the over-all supervision, operation, and proper functioning of sub-
sections as listed in paragraph 3 above.

(2) To prepare and forward equipment purchi.se requests to Pad-Safe Officer, NPG,
for approval, prior to submitting to the proper Supply Agent for procurement.

(3) Consolidates required work orders for supplies anc submits them to j-6, AEC. ;

(4) Procures necessary civilian and military type motor transportation as required for 1
the operation. Civilian type vehicles are procur.d from AEC Transportation Coordinator, and
railitary vehicles are procured from DOD, AFSWP,

(5) Coordinates, allocates, and follows through on equipment, transporiation, communi-
cation, and storage space requirements for sections of this unit,

(6) Maintains cortact with the following Supply Agencies for required supplies or equip-
ment: S-4, AFSWP; J-6, AEC; Supply Agent, Reynolds Electrical and Eagineering Co; Property
Accountable Officer, Nevada Proving Grounds.

(T) Furnishes necessary data pertaining to status of supplies, transportation and com-
munications, etc., to the Rad-Safe Officer, NPG.
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(8) Makes supply economy spot - 2ctions and checks to see that supplies are being
utilized eronomically.

(9) To maintain an up-to-dat i1 .ournal of Activities and to submit a summary of
activities covering,the period D—1 - .0 On-Site Operations Officer.

b. Rad-Safe Supply

(1) The Rad-Safe Protective Clothing and Equipment Supply is located on the first floor
of the Rad-Safe Building (CP No. 2). This subsection will maintain a twenty-four (24) hr shift.

Only one (1) issue clerk will be ca duty after regular duty hours. .

(2) Issue protective clothing and equipment to personnel going into a contaminated area
on a hand receipt. The following items may be issued on a five (5) day basis: 1 pair shoe cov-
ers, 1 each protective cap, 1 suit coveralls, 1 pair gloves, cotton, and 1 each respirator,

(3) Maintain up-io-date records of stocks on hand.

(4) Mark sizes where obliterated on items of protect've clothing,

(5) Tague other supplies and equipment stored in the Supply Room as required.

ke replenishment requests for stocks to the Logistics and Supply Officer.
/) Furward the Daily Activities Report to the Logistics Office by 1500 hours daily.
c. Unit Supply

(1) This subsection is located in the rear area, Building No. 200. The operating hours
are regular duty hours. The subsection will issue unit property on a hand receipt on a daily
basis. —

(2) The subsection will prepare Status of Equipment reports on unit equipment only, as
required by current AR’s and SR’s.

(3) The subsection will assist the forward supply in pickup of supplies from warehouses
at Camp Mercury

d. Instrument Repair

(1) The Instrument Issue and Repair subsection 18 located in the basement of the Rad-
Safe Building (CP No. 2).

(2) This subsection consists of two (2) instrument repair enlisted personnel (supplied
by AFSWP) and two (2) radiac instrument issue clerks (Rad-Safe Unit). The issue and repair
are on shift during regular duty hours, and on shot days the subsection is operational.

(3) Instruments are issued on a hand receipt basis for a period of seven (7) days only.
On the expiration date, a replacement instrument will be issued and the returned instrument
will be repaired.

(4) Maintain stock levels on spare parts for all instruments, and prepare replenishment
spare parts requests and forward to Logistics and Supply Officer.

(5) Repair and calibrate instruments.

(6) Maintain emergency alpha counters on a readiness basis.

e. Motor Maintenance

(1) The motor pool is located in the wired-in, fenced area east of CP No. 1.

(2) This subsection operates on a twenty-four (24) hr schedule. One (1) mechanic is on
duty after regular duty hours and is located in the Rad-Safe Building.

(3) Military vehicles only are maintained by this subsection. Maintenance of civilian
type vehicles will be performed by the AEC motor pool. The .JOD motor section will supply
necessary spare parts for first and second echelon repairs on military vehicles. Higher eche-
lon repairs will be made by the DOD pool.

(4) Maintain daily or weekly dispatch records on all military vehicles.

(5) Forward requirements for spare parts to the Logistics Office.

(6) Forward the Daily Activities Report to the Logistics Office by 1500 hours daily.

f. Laundry

(1) This activity is located in the south side of the Rad-Safe Building (CP No. 2).

(2) This subsection operates on a two (2) shift schedule.

(3) Launders all contaminated coveralls, protective caps, gloves, turned in by Personnel
Decon Station,

i
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(4) Segregates and resizes clothing and turns laundered items over to Supply for
stockage and reissue.
(5) Submits a daily activity report to the Supply Officer.

RAYMOND DALE
Captain, Cml C
Logistics and Supply Officer

Annex J, Communications

1. General

Communication in the field with the various units and teams of the Radiological Safety Unit
will be accomplished by means of voice radio. For this purpose two radio nets have been
assigned, one a VHF-FM circuit for On-Site Operations, and the other an HF circuit for Off-
Site Operations. One stand-by VHF station is maintained by the Off-Site Operations Section
on the same frequency as the On-Site VHF net. Communication with aircraft assigned to Rad-
Safe will be through the usual aircraft operational channels.

2. Call Signs

The unit has been assigned the call sign “Hickory” for use on all voice radio nets for
ground survey teams. The word Hickory will be followed by suitable letters and/or digits to
designate the various broadcasting stations on the nets. The Plotting and Briefing Officer will
assign call numbers for the VHF circuit (On-Site) using numbers from 1 to 49. The Off -Site
Operations Officer will assign the call letters and numbers for the HF circuit (Off-Site) using
numbers from 50 up. Lists of call signs are attached as Incls. 1 and 2.

3. Procedure for Ground Survey Nets

a. Strict radio discipline will be maintained at all times. Net control station for the VHF
net will be the Plotting and Briefing Section, and for the HF net, the Off-Site Operations Officer.

b. Standard voice radio procedure will be used at all times. Messages will be concise, and
no broadcasts will be made that are not actually necessary. Operators will have a complete,
concise message in mind before transmission is begun.

c. The Ten Code is a series of numbers to which special meanings are attached, and is
used to abbreviate communications. Each number is prefaced by ten, such as 10-19 meaning,
“Return to your station.” The use of this code is not mandatory, but may be used by the indi-
vidual operator as desired. A copy of the code will be kept with every RSSU fixed radio station
or radio-equipped vehicle. A copy is attached as Incl. 3.

d. On-Site Messages (VHF): In order to transmit messages concerning iso-intensity
lines the following code and format will be used:

(1) Code words will be used for all iso-intensity lines as indicated in the table below:

Iso-intensity Line Code Word
10 mr/hr White
100 mr/hr Yellow
1000 mr/hr Orange
10000 mr/hr Red

(2) The following form message will be used:



b
E Call Hickory 1 (this is Hickory 13)
;_'." Message No. RS 1+
£ Location 119.8¢
3 Intensity White
Time 0607
Remarks
* The letters “RS” stand for Rad-Safe. o,
t The number 119.8 is a location by stake
number.

(3) In transmitting the above type of message, only the information in the blanks need
be transmitted on the radio. The words “Call,” “Message No.,” etc., will not be included in the
message.

e. Off-Site Messages (HF): In order to transmit messages concerning intensity readings
and other information, the following code and format will be used:

(1) Code words will be used to indicate various items of information as indicated in the
table below:

Item Code Word
Meter MX-5 Blac¥
Meter T1B (SU-10) White
Air Concentrations Red -

(2) The following form for messages will be used. A sample message blank is attached
as Incl. 4.

Call sign

Time

Location

Appropriate instrument readings

4, Aerial Survey

The radio communications facilities for aircraft used in the aerial survey and identifica-
tion call signs are as follows:
a. Helicopter, On-Site local survey: VHF channel E; call sign, Fire Fly 1.,
b. L-20, low level terrain survey: VHF channel E; call sign, Ever Ready 4.
c. C-417, low level terrain survey: VHF channels H, F, and E; HF channels 20, 10, 30, and
50; call sign, Rag Mop. ‘
d. B-25* and B-29, cloud tracking survey: VHF channels H, F, and E; HF channels 20, 10, .
30, and 50*, call sign, Cook Book 1, 2, or 3.
e. Message forms for terrain survey and cloud tracking are attached as Incls. 5 and 6,
respectively.

5. Special Precautions b

a, Operators will not touch a radio antenna while broadcasting.

*B-25 has no high frequency equipment.
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b. Operators will always run the engine of a radio vehicle at such a speed that the battery
is on charge when receiving, and at a sufficient speed that the drain on the battery is mini-
mized when transmitting. Failure to obgserve this precaution may result in discharging of the
vehicle battery.

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

Inclosures:

1 and 2 -Lists of Call Signs
3 -Copy Ten Code
4 —Off-Site Message Form
5 and 6 — Aerial Terrain Survey and Cloud Tr .cking Message
Forms, respectively.

Annex J: Inclosure 1

Rad-Safe Radio Calls (On-Site)

Plotting and briefing Hickory 1

Rad-Safe Control Officer Hickory 2

Sedan, Rad-Safe Officer, NPG Hickory 3

Sedan, CO 9778 RSSU Hickory 4

Truck, ¥, ton, No. 8 Hickory 11
Truck, ¥, ton, No. 9 Hickory 12
Truck, ¥, ton, No. 10 Hickory 13
Truck, ¥, ton, No. 11 Hickory 14
Truck, ¥, ton, No. 13 Hickory 15
Truck, Y ton. Vo. 245 Hickory 21
Truck, % tor v, 255 Hickory 22
Truck, Y, ton, No. 257 Hickory 23
Truck, Y, ton, No. 313 Hickory 31
Truck, %, ton, No. 314 Hickory 32
Truck, Y, ton, No. 315 Hickory 33
Backpack No. 2023 Hickory 41
Backpack No. 2024 Hickory 42
Backpack No. 2025 Hickory 43
Backpack No. 202€ Hickory 44
Backpack No, 2027 Hickory 45
Backpack No. 2029 Hickory 46
Backpack No. 2030 Hickory 47
Backpack No. 2032 Hickory 48

Stationary (Off -Site) stations:

Lincoln Mine
Groom Mine

45

Hickory Love 51
Hickory George 50
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Annex J: Inclosure 2

Rad-Safe Radio Calls (Off-Site)

Radio call signs for all Rad-Safe radio stations. will be prefaced by the word “Hickory.”
Each individual on the HF Off-Site net will be idencified by one word and two digits following
the word “Hickory.”

The following is a list of the HF Off-Site call signs to be used by Rad-Safe:

7
Off -Site operations (CP) Hickory Papa-98
Off-Site operations (Rad-Safe Bldg.) Hickory Romeo-99
Sedan, No. R-23 Hickory Alpha-61
Sedan, No. R-41 Hickory Alpha-62
Sedan, No. R-42 Hickory Alpha-63
Sedan, No. R-58 Hickory Alpha-64
Sedan, No. R-88 Hickory Alpha-85 i
Sedan Hickory Alpha-66 ¥
Sedan Hickory Alpha-67
Truck, Y ton Hickory Bravo-71 ‘
Truck, Y, ton Hickory Bravo-72
Truck, Y, ton, No. R.S.S.U.-2 Hickory Coca-81 1
Truck, Y, ton, No. R.S.8.U.-3 Hickory Coca-82 ﬁg
Truck, Y, ton, No. R.S.8.U.-4 Hickory Coca-83 )
Truck, Y, ton, No. R.8.8.U.-5 Hickory Coca-84 1
Truck, ¥, ton, No. R.S.5.U.-6 Hickory Coca-85 |
Truck, Y, ton, No. R.S.8.U.-7 Hickory Coca-86 )
Truck, ¥, ton, No. R.S.8.U.-12 Hickory Delta-91 i
Stationary stations: i
Groom Mine Hickory George-50 Y
Lincoln Mine Hickory Love-51 1
Annex J: Inclosure 3 i
Ten Code ]
1
10-0 Operations normal at this station. ‘
10-1 Receiving poorly. ;
10-2 Receiving well. j
10-3 Stop transmitting.
10-4 0. K. message received. .
10-5 Relay.
10-6 Busy. .
10-7 Out of service, N
10-8 In service.
10-9 Repeat —bad conditions. .
10-10 Out of service —subject to call (give phone)., . 1
10-11 Talking too fast. ) 1
10-12 Officials or visitors present. E o |
f/ 10-13 Advise weather and road conditions, !




10-14
10-19
10-20
10-21
10-22
10-23
10-24
f 10-27
10-33
10-35
10-36
10-37
10-40
10-42
10-81
10-95
10-97
10-98
10-99

Convoy or escort.

Return to your station.

What is your location?

Call this station by telephone.

Take no further action.

Stand by —interference.

Trouble —all units report quickly.

Any answer to our last item?

Emergency traffic this station.

Confidential information,

Correct time,

Meet me at

Advise if available for radio call.
now at home.

Heisat

How do you read me?

Arrived at scene.

Finished with last assignment.

General emergency exists.

Extreme Emergency: the word “Broadcast” three times.

Annex J: Inclosure 4

Call sign

Time

Black (MX-5)

Rad-Safe Off-Site Message Form

Location
Level (in mr/hr)

White (T1B SU-10) Level (in mr/h.)

Red (air concentrations)

Call sign

Time
Black

(PDR-34) Level (in mc/M3)

Location
Level (in mr/hr)

White (T1B SU-10} Level (in mr/hr)

Red (air concentrations)

Call sign

Time
Black

(PDR-34) Level (in mc/M3)

Location
Level (in mr/hr)

White (T1B SU-10) Level (in mr/hr)

Red (air concentrations)

(PDR-34) Level (in mr/M?%)
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Annex J: Inclosure 5

Annex J: Inclosure 6

MESSAGE FORM

TERRAIN SURVEY (C47, L20’S, AND HELICOPTER)

(Fire Fly)
(Rag Mop)
1. Call Sign (Ever Ready)

Message No. RS

Position (Grid)

o> W N

. Time

Above
., Altitude \Ground

w:

6. Meter Reading

{MX-5) Black—(mr)

(T1B) White —(mr)

(Scintelog) Red — (Scale)

(Reading)
(C-1 Foil) Green—(MX-5)

(1-inch w-open)

7. REMARKS:

Message Form for Cloud Tracking A/C

ABLE (A/C CALL SIGN)

BAKER (MESSAGE NO.)

(POSITION)
CHARLIE \GRID

DOG (TIME)

EASY (ALTITUDE msl)

(DIRECTION OF
FOX\CLOUD FROM A/C/

(METER )
GEORGE \READING/ BLACK (MX-5 mr)
WHITE (T1B mr)

HOW (REMARKS)

IED -




Annex K, Control Section

1. Purpose

The purpose of the Rad-Safe control section is to
a. Coordinate all Rad-Safe activities
b. Supervise afr participation
(1) Terrain survey
(2) Cloud tracking
c. Assemble and present all Rad-Safe data in an appropriate form to the Test Director,

Rad-Safe Officer, and other interested parties.

2. Organization

The Rad-Safe Control Officer, a Radiological Safety Engineer, will be chief of the Control
Section. He will be assisted by the Air Liaison Officer, a pilot with Rad-Safe background, and
augmentation personnel from On-Site and Off-Site on D—1 and D days.

3. Procedures

a. The On-Site radiological situation will be presented by the use of large scale maps of
individual test areas and a 1:50000 scale map of the general test area.

The large scale map will cover the pertinent individual shot area in detail, showing the
surface position of the 10 mr/hr, 100 mr/hr, 1000 mr/hr, and 10,000 mr/hr iso-intensity lines
as indicated by the latest radiation survey. On D-Day radiological data will be posted on this
map, ag the radio reports of the survey teams are received; and iso-intensity lines will be
drawn, as available information indicates. On subsequent resurveys the data will be plotted
and iso-intensity lines drawn on acetate sheets by the plotting and briefing section to be used
as overlays, for display in the control room.

The 1:50000 scale map of the test area will be used to show as specifically as practical
the radiation intensity of the general area, using iso-intensity lines and individual readings at
specific stations of interest. This map will reflect the latest available radiation survey data.

b. The aerial survey and cloud tracking data will be displayed in the control room on one
map with a scale of 1:250000 and one map with a scale of 1:500000. These maps will have a
grid coordinate system of location, common to both, using letters and numbers with a spacing
of 10’ latitude and 10’ longitude.

The path of the terrain survey aircraft will be determined using the latest winds at shot
time. These routes will be transmitted to Air Test Operations at least 1 hr prior to take-off
if possible.

Fall-out data obtained from the low level terrain survey aircraft will be posted on the
1:250000 scale map, indicating individual readings, converted to ground level and expressed
in infinite dose where possible. Iso-dose lines will be drawn to delineate the fall-out pattern.

Data obtained from cloud tracking aircraft will be posted on the 1:500000 scale map in-
dicating the location and altitude of the radioactive cloud.

c. The Off-Site survey data will be presented in the control room by the use of a 1: 500000
scale map and a status chart. The map will reflect the fall-out reports of the Off-Site monitors
in a geographical location with respect to the test site. The chart will show successive readings
at points of interest in the predicted and actual fall-out areas. The Off-Site data will also be
posted on the Terrain Survey 1:250000 Scale Map to show correlation between the air and

ground readings.

WILLIAM H. STEPHENS
Major, USAF
Control Officer
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4 Inclosure 2
y

=L ' ROSTER OF PERSONNEL
p The following is a roster of personnel of the Rad-Safe Unit for Operation UPSHOT/KNOT -
4. HOLE. This roster shows the position assignment and period this position was occupied. The

augmentation personnel are indicated by an asterisk preceding their names. Personnel assigned
i to DWET are indicated by a double asterisk. All other personnel are from the 9778th Support
Unit or as otherwise indicated.

?
' Name Assignment Shet period
1 .
1 ‘_:' t Rad-Safe Control Center
" **Collison, Tom D., Lt Col Rad-Safe Officer 1-11
i *Lulejian, Norair M., Maj Control Officer 1-2
L { +Stephens, William H., Maj Asst. Control Officer 1-2
B Control Officer 3-10
b *Bateman, B. G., Maj Asst. Control Officer 1-10
1 Control Officer 1
‘ Beutler, Stanley A., Lt Asst. Control Officer 5-11
%."h ) Younger, Harold F., SFC Radio Operator 1-11
y *Boss, F. R., YN3 (USN) Chief Clerk 1-11
1 Meharry, Mildred, Civilian Stenographer 1-11
" On-Site Operations
4 Milburn, William R., Lt Col Commanding Officer 1-11
" Support Unit
A Operations Officer 4-11
i MacWilliams, D. G., Maj Operations Officer 1-3
o *Satterfield, Olan D., Maj Asst. Operations Officer 1-11
| Townsend, G. F., Jr., Capt Asst. Operations Officer 1-9
L Buddee, R. S., Lt Asst. Operations Officer 1-5
Ball, John J., Lt Asst. Operations Officer 5-11
4 Kuykendall, W. C., Lt Asst. Operatiors Officer 1-11
’, *Bond, William L., LT (USN) Administrative Assistant and 1-9
1 Program Monitor
) McM:nus, C., SFC Operations NCO 1-9
9 Crone, Herbert L., Pvt Clerk typist 1-11
.r Support Unit Headquarters Section
J Hunt, Wiiliam H., Capt Executive Officer 1-10
3 Salmons, Oren R., Capt Adjutant 1-11
] Lape, David C., M/Sgt 1st Sergeant 1-11
Dillard, Jimmie D., Sgt Personnel Clerk 1-11
Miller, Arthur M., Cpl Mail Clerk 1-11
Soine, Tyler 8., Pfc Company Clerk 1-11
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Name

Dale, Raymond, Capt
Smith, Vernon M., Cpl
Boni, Henry D., Pvt

Johnson, James E., CWO

Gill, Donald T., Sgt
Hamilton, Ralph O., Sgt
Leigh, David W., Sgt
Lewis, Edward P., Pfc
Pace, Merritt E., Pfc
Wines, James B., Pfc
Deck, Bobby L., Pvt

Costabile, Eugene A., Pvt

Escareno, Elias A., Pvt
Hass, Roger F., Pvt
Cox, Gordon, Pvt
Jacobsen, Lyle, Pvt

Assignment

Logistics and Supply

Logistics Officer
Clerk Typist
Clerk Typist

Unit Supply

Supply Officer

Motor Officer

Supply Sergeant

Asst. Supply Sergeant
Asst. Supply Sergeant
Supply Handler
Laundry

Laundry

Supply Handler
Supply Handler
Laundry

Supply Handler
Laundry

Supply Handler

Logistics and Supply Instrument Repair

*+ Wilkerson, William H., SFC

Kurten, David L., Cpl

**Fujii, Shoji, Pfc

Brown, Floyd J., Pvt

Repair Technician
Instrument Issue
Repair Technician
Instrument Issue

Logistics and Supply Motor Section

Beegle, Richard E., SFC
Powell, Arthur J., Sgt
Del Ricci, Louis J. Cpl
Marth, Robert H., Cpl

Carroll, George, Lt
Pardee, Robert E., Lt
Thielicke, W. B., Lt
Buechele, John E.; Lt

Vogler, August, Jr., Lt

Weimer, Wallace R., T/Sgt

*Brinson, John H., A/1C

*Konnan, George F., A/1C

Morgan, Robert D., Sgt

Motor Sergeant
Mechanic
Mechanic
Dispatcher

On-Site Dosimetry and Records
Chief, Dosimetry and Records

Section

Chief, Dosimetry and Records

Section

Asst. Chief, Dosimetry and

Records Section

Asst. Chief, Dosimetry and

Records Section

Asst. Chief, Dosimetry and

Records Section
Photo Lab Technician
Photo Lab Technician
Photo L .b Technician
Clerk Typist

51

Shot period

1-11
1-11
1-11
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1-11
1-11
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Dart, William H., Pvt
Dwyer, Thomas S., Pvt
Jardine, Walter E., Pvt
Turcotte, Joseph A., Pvt
Ignatius, Dale R., Pvt
Miller, Robert N., Pvt
Raguso, Vincent J., Pvt
Sunshine, Saul, Pvt
Burg, Eugene G., Pvt
Delz, William R., Pvt
Felgenhauer, William, Pvt
Long, Jack E., Pvt

Assignment

Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician
Photo Lab Technician

On-Site Plotting and Briefing

Wales, Charles C., LT (USN)

Allison, William B., Lt (USN)

Mitchell, Samuel, Lt

Page, Marshall, M/Ggt
Lanz, Leo R., SFC
Huffman, Orville B., Cpl
Strayer, Paul L., Cpl

Chief, Plotting and Briefing

Section

Chief, Plotting and Briefing

Section

Asst. Chief, Plotting and

Briefing
NCOIC
Asst. NCOIC
Radio Operator
Radio Operator

On-Site Monitoring Section

Tomcheck, Clifford, Lt
Bivens, Hollis E., Lt
Black, Garth W., Lt
Calligan, Robert H., Lt
Dean, Ronald R., Lt
Flett, John G., Lt

Landon, Raymond S., Lt
Morgan, John F., Lt
Primavera, Donald, Lt
Schuler, John L., Lt
Stewart, Albert H., Lt
Emanuel, Norbert T., SFC
Parra, Robert L., SFC
Wolfe, James A., SFC
Young, Harold F., SFC
Hobert, Clarence L., Sgt
Martin, Donald E., Sgt
Commissaris, Cliford, Cpl
Ducksworth, Elane, Cpl
Brant, Leroy E., Pfc
Dore, Leo A., Pfc
Frederickson, R. L., Pfc

Chief, Monitoring Section

Program Monitor
Program Monitor
Program Monitor
Program Monitor
Program Monitor,
Plotting and Briefing

Asst. Chief, Monitoring Section

Program Monitor
Program Monitor
Program Monitor
Program Monitor
Monitor NCOIC
Monitor NCOIC
Monitor NCOIC
Monitor NCOIC
Monitor NCOIC
Monitor NCOIC
Monitor NCOIC
Mbnitor NCOIC
Mocnitor

Monitor

Monitor

Shot period

1-11
1-11
1-11
1-11
1-11
1-11
1-11
1-11
1-11
1-10
1-11
1-11
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Name Assignment Shot period

Frith, Kenneth R., Pfc Lineman 1-8

Monitor 9-11
Locke, Norris R., Pfc Monitor 1-11
Matzura, Joseph G., Pfc Monitor 1-7
Moore, Raymond D., Pfc Monitor 1-11
Parcell, Walter T., Pfc Monitor 1-10
Punzel, Herbert H., Pfc Monitor 1-10
Tabery, Stanley J., Pfc Monitor 1-11
McCann, David H., Pfc Monitor 8-11
Acup, Chester C., Pvt Monitor 1-9
Antoine, Albert F., Pvt Monitor 1-11
Barth, Asten M., Pvt Monitor 1-10
Bombara, Mario, Pvt Monitor 1-11
Brooks, Levi C., Pvt Monitor 1-11 :
Coloma, Juan H., Pvt Monitor 1-1 ;
Dabbs, Val N., Pvt Monitor 1-9
Damon, Charles F., Pvt Monitor 1-9 §
Dauterman, Frederick, Pvt Monitor 1-11 7
Davis, Duane E., Pvt Monitor 1-9 ‘
Dean, Theodore F., Pvt Monitor 1-9 !
DeAngelo, Anthony P., Pvt Monitor 1-9
Eales, Francis R., Pvt Monitor 1-9 ﬂ
Gansey, Steve A., Pvt Monitor 1-1
Glanzer, Kenneth W., Pvt Monitor 1-11
Graham, Thomas A., Pvt Monitor 1-11
Gunnell, William R., Pvt Monitor 1-17
Hall, Clarence J., Pvt Monitor 1-10
Hall, Fred J., Pvt Monitor 1-11
Hammel, Leo E., Pvt Monitor 1-7
Handel, Charles J., Pvt Monitor 1-11
Hein, Robert H., Pvt Monitor 1-11
Houillon, Phillip L., Pvt Monitor 1-7
Iwanski, Richard A., Pvt Monitor 1-9
Jean, Duane B., Pvt Monitor 1-9
Jelinek, Sylvester J., Pvt Monitor 1-11
Johnson, Kenneth W., Pvt Monitor 1-9
Jones, Gordon D., Pvt Monitor 1-10
Jones, Phillip R., Pvt Monitor 1-6
Keller, Raymond H., Pvt Monitor 1-11
Lallow, Paul D., Pvt Monitor 1-11
Lansford, Junior O., Pvt Monitor 1-11
Lindsay, James L., Pvt Monitor 1-11
Leone, Louie G., Pvt Monitor 1-9
Lucas, Paul J., Pvt Monitor 1-11
Macon, Robert L., Pvt Monitor 1--10
Marcus, Lawrence D., Pvt Monitor 1-6
Marion, John P., Pvt Monitor 1-11
Meinson, Roy F., Pvt Monitor 1-11
Miles, Richard K., Pvt Monitor 1-10
Naprstek, Charles F., Pvt Monitor 1--11
Nixon, Ora J., Pvt Monitor 1-11
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4 Name Assignment Shot period
1§
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i, O’Brey, James R., Pvt Monitor 1-11
;, Pohon, George, Pvt Monitor 1-17
" Peichowski, Leonard J., Pvt Monitor 1-11
1 Peterson, Richard A., Pvt Monitor 1-17
Pirchner, Robert F., Pvt Monitor 1-11
Pitts, James F., Pvt Monitor 1-10 LI
Quantromani, F. V., Pvt Moritor 1-9
Rozek, Delbert L., Pvt Monitor 1-10
Richardson, George W., Pvt Monitor 1-17
Rusch, Richard D., Pvt Monitor 1-10
Sausville, Joseph D. Monitor 1-11
Schmidt, Bert W., Pvt Monitor 1-11
Schnipper, Lawrence, Pvt Monitor 1-6 3
Segars, Leon R., Pvt Monitor 1-10
Smith, Kenneth, R., Pvt Monitor 1-11 3
Smith, Norris D., Pvt Monitor 1-11 E
Stachowski, Charles, Pvt Monitor 1-11
Stillman, Gene A., Pvt Monitor 1-11
Talmadge, Walker C., Pvt Monitor 1-7
Tolli, Thomas A., Pvt Monitor 1-11
Turner, Joseph A., Pvt Monitor 1-11 &
Typanski, Leonard J., Pvt Monitor 1-11
Wargo, Robert C., Pvt Monitor 1-11 >~ 4
Watson, Arthur C., Pvt Monitor 1-6 ;
Watson, Melvin E., Pvt Monitor 1-9
Weber, Robert N., Pvt Monitor 1-11
Wood, Robert D., Pvt Monitor 1-17 4
Whitton, Donald R., Pic Monitor 1-9 i
Simpson, William G., Pvt Monitor 8-11
Mayer, Willian E., Pvt Monitor 8-11
Wilson, John D., Pvt Monitor 10-11
Thompson, Dale C., Pvt Monitor 8--11
Wright, Benjamin, Pvt Monitor §-11
Van Erinan, Gordon T., Pvt Monitor 8-11 -
Walters, Robert L., Pvt Monitor 8-11
*Gill, William L., LT (USN) Program Monitor 1-9
* Honadle, Robert K., LT (USN) Program Monitor 1--9
** Jones, Frank R., LT (USN) Program Monitor 1-11
* Wise, Maurice H., LT (USN) Program Monitor 1-10 3
* Reeb, Richard, Capt USAF Air Monitor 1-5
* Mirgon, Curtis L., Capt USAF Air Monitor 1-11 -
* Galloway, Charles, Lt Air Monitor 5-10
* Plumb, Ralph E., Capt Air Monitor 1-11 .
* Harper, Albert D., T/Sgt AF Air Monitor 1-10
*Renteria, Jess T., T/Sgt AF Air Monitor 1-11
*Sass, Charles W., T/Sgt AF Air Monitor 1-10 Y
*Cormier, Johnnie E., S/Sgt AF Air Monitor 1-9 ¢
* Danenberg, Paul S., Sgt Air Monitor 1-11 '
*Gilm an, Alden R., A/1C AF Air Monitor 1-10 ; 1]
*King, Raymond R., A/1C AF Air Monitor 1-11 - ]
* Patterson, Ralph C., A/1C AF Air Monitor 1-11 4
54
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Name

Assignment

On-Site Decontamination Section

Royle, Kenneth E., Lt
Hall, Richard M., Lt
Young, H. L., Lt
*Stevens, Robert A., EMC (USN)

Fisher, Gerald D., Sgt
Johnston, Robert D., Cpl
Johnson, Samuel G., Pic
Walsh, John A., Pfc
Andrade, Antonia R., Pfc
Angell, Billy E., Pfc
Kiekover, Jerald A., Pvt
Amoroso, Joseph A., Pvt
Kilgore, William D., Pvt
Kiser, Clifford L., Pvt.

Los Alamos Group:
Jonnson, William S.
Skillern, C. P.
Smith, Margaret J.

Edwards, Vrina M.
Jordan, Harry S.
McClelland, Jean
Mitchell, Robert N.

Military personnel:
Clausen, Vincent P., Lt

* Claborn, Eldred S., ADC (USN)

* Rowe, Joha C., AMC (USN)
* Melton, John R., RMC (USN)
*Shipman, Harold D., T/Sgt

*Harrison, Alfred S., A/1C
Williams, David E., Pfc
Williams, George, Pvt
Wothington, Thomas, Cpl
Forsythe, George F., Pic
Forsythe, Charles F., Pfc
Albertson, James H., Pfc

U.S.P.H.S. (Group No. 1):
Ayer, H. E. (Capt)
Christman, R. P. (1st Lt)
Fooks, J. H. (Maj)
Henderson, P, C. (Maj)
Holaday, D. A. (Lt Col)
Holy, W. E. (Lt Col)

Chief, Decon. Section

Asst. Chief, Decon. Section
Asst. Chief, Decon. Section
Asst. Chief, Decon. Section
Off-Site Monitor

NCoIC

Asst, NCOIC

Spray Man

Spray Man

Spray Man

Spray Man

Spray Man

Spray Man

Spray Man

Spray Man

Off-Site Operations

Operations Officer
Asst. Operations Officer
3tenographer

Stenographer
Monitor
Chemist
Monitor

Monitor (Military Deputy)
Monitor
Monitor
Monitor
Monitor

Monitor
Monitor
Monitor
Radio Operator
Monitor
Monitor
Monitor

Monitor

Chief, Counting Lab (Mercury)
Monitor

Monitor

Asst. Operations Officer
Monitor

St period

1-11
1-11
1-11
1-11
1-11
1--11

1-11
1-11
2-1
9-11
8-9
8-11
10-11
1-3

1-11
1-11
1-11
1-11
1-4
6-9 & 11
1-11
1-11
.-11
1-11
1-11
1-11
1-5
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Name

Jaworski, C. A. (1st Lt)
Johnson, C. C. (Capt)
Payne, W. W. (Lt Col)
Rechen, H. J. L. (Maj)
Spangler, C. E. (Lt Col)
Stafford, R. E. (1st Lt)
Wheeler, G. B. (M.D.)(Maj)
Wolff, A. H. (Maj)

Myer, O. S. (Capt)

U.S.P.H.S. (Group No. 2):
Barry, D. E. (Ist Lt
Butrico, F. A. (Maj)
Carter, M. A. (Capt)
Fetz, Richard, (Capt)
Frazier, Russell, (Capt)
Graber, R. C. (Lt Col)
Ingraham, S. C. (M.D.)(Lt Col)
Jensen, C. R. (Maj)
Larsen, R. I. (1st Lt)
Lawrence, P. A. (Lt Col)
MacMurray, L. C. (Capt)
Paganini, Otto, (Capt)
Platz, A. L. (Capt)
Rossane, A. T. (Lt Col)
Smithson, H. K. (Capt)
Weathersbee, E. J. (Capt)
Dahl, Arve

Assignment

Monitor
Monitor
Chief, Counting Lab (CP)
Monitor
Monitor
Monitor
Monitor
Monitor
Monitor

Monitor

Monitor

Chief, Counting Lab (Mercury)
Monitor

Monitor

Monitor

Chief, Counting Lab (CP)
Monitor

Monitor

Asst. Operations Officer
Monitor

Monitor

Monitor

Monitor

Monitor

Monitor

Special Consultant

Shot period

|
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5-8

5-11
5-11
5-11
8§-11
5-10
5-11
5-11
5-11
5-11
8-11
5-11
5-11
6-11
6-1
5-11
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Inclosure 3

RAD-SAFE INSTRUCTIONS TO PROGRAM PERSONNEL

OFFICE OF THE TEST DIRECTOR
Nevada Proving Grounds
Post Office Box L
Mercury, Nevada

9 March 1953
TO: See Distribution

FROM: Test Director

SUBJECT: RAD-SAFE INSTRUCTIONS TO PROGRAM PERSONNEL

1. Purpose: The purpose of this document is to acquaint all
interested parties with the functioning of the Rad-Safe Unit so that
On-Site operations may proceed with a minimum of interference and
delay and yet be consistent with Rad-Safe requirements of the Test
Director.

2. Coordination of Rad-Safe Requirements and Program Monitors:
A member of the On-Site Operations Office will contact program leaders
and heads of other interested agencies to explain in detail the oper-
ation of the On-Site Rad-Safe program, to ascertain the Rad-Safe re-
quirements of all agencies, and in the case of programs, to introduce
the program monitor. The program monitor will generally coordinate
the program's need for Rad-Safe facilities and additional monitor re-
quirements. The program monitor will leave his phone number, and may
generally be reached through the On-Site Operations Office, or the
R.S.5.U. Administrative Office.

3. Control in Contaminated Areas:

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

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

(1) Program, project, or other agency

(2) Full name of all personnel in party

(3) Party leader

(4) Desired entry time and expected time of stay
(5) Locations to be visited

Receipt of such advance notice will materially ussist the Rad-Safe Unit |
in reducing party processing time at the Rad-Safe building. |

URRTASSIFIED
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% c. A map of the target area, showing radiation intensities,
will be posted daily by the On-Site Operations Officer outside buildiry
g 200 in the Mercury area for the convenience of project personnel.

d. Protective clothing, to be utilized only for wear in con-
teminated areas, may be obta.ned at the Rad-Safe building on a five day
issue basis. Individuals scheduled for entry to controlled areas should
draw thelr protective clothing in advance and dress in Mercury. When
! the protective clothing is contaminated, it will be exchanged for fresh
clothing at the Rad-Safe buillding. L)

., Party Control and Briefing: Parties reporting to the Rud-Sufe
building for processing into controlled areass will normally remain with
their transportation. For large parties, the party leader only will
enter the Rad-Safe building by the Clean Entrance on the east side balcony.
He will pick up his monitor and contact the representative of the Plotting
and Briefing Section located Jjust inside the door, who will advise him as
to further processing required. If the work load permits, sll members of
smell parties may enter the Red-Safe building for their briefing. Sched-
ules of entry will be followed explicitly and parties will not congregate

in or near the Rad-Safe building.

i s

5. Return from Contaminated Areas: Personnel returning from con-
teminated areas must process through the Personnel Decontamination Station -
located in the Rad-Safe building. Enter via the Contaminated Entrance
at the Southeast corner of the building.

6. Relation of Monitor to Party: Rad-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

TR e S e i

keep the recovery party leader informed of radiation intensities at all 3
times. The recovery party leader is expected to accept this advice and * .%
act accordingly. It is the responsibility of both the party leader and .
members of the recovery party to adhere to the limits established in the S - 3
Rad-Safe Annex. 3

3

T. Vehicle Control: All vehicles used in contaminated areas will 3
be checked through the Vehicle Decontamination Section before return to ’ ;.
Camp Mercury or reentry into contaminated areas. A check point has been J
established south of the C.P. to assist in this process. Vehicles which . . 1)
exceed preascribed rediation tolerance levels 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. ﬂ
In general, operational vehicles will not be decontaminated merely to i
gerve as personnel transportation to Mercury, as a contaminated vehicle i
park has been established.

8. Telephone Numbers:
On-Site Operations Office -- 8263, 8264
R.S.5.U. Administrative Office -- 9288 . b
TOM D. COLLISON

Lt. Col., Cml C (Arty)
Rad-Safe O0fficer, NPG

DISTRIBUTION:

Lidehid

S. R. Woodruff (50 cys) ATTN: All Contractors :

1 - Test Director - g

1-J-3

1 - On-Site Rad-Safe (Maj MacWilliams)

1 - Off-Site Rad-Safe (Mr. Johnson) . 1

1 - Rad-Safe File ;
H
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E Chapter 2

.

u : SHOT ANNIE*

€.

;{'3.

B 2.1 INTRODUCTION

!

=4

;" t 2.1.1 At 0520 PST, 17 March 1953, the first shot of the Upshot-Knothole series, Annie,
- 1 - detonated from a 300-ft tower in Area 3 of Yucca Flat, NPG. The decision to fire was

¢ made at 0830, 16 March 1953, after the 48-hr forecast indicated favorable weather for the shot.
Li.." 2.1.2 The Rad-Safe Unit performed its mission without undue difficulties. The On-Site
3 Initial Survey was completed and plotted for general use by 0650. Recovery parties were re-
""',l leased to the 100 mr/hr line at 0640. General recovery, “R” hour, was announced at 0715.

¥ Contamination of the target area was generally to the east of ground zero. The eastern sector
:.h. of the pattern was not delineated by the initial survey team as it was above 10 r ’hr and did not
¢y 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 infinity dose in the fall-out path
5 3 was from 4 to 6 roentgens. St. George received approximately 0.5 roentgen dose. The aircraft
i assisting in the delineation of the fall-out pattern were generally satisfactory with the excep-
F,, . tion of a general lack of air to ground communications. This delayed receipt of the aerial data
,,, g and hampered optimum utilization. Completion of the actual fall-out pattern (Incl. 1) verified
""‘ the fall-out forecast made at 0400 PST, 17 March 1953. The forecast fall-out pattern made by

this section is shown in Incl. 2.

2.2 ON-SITE OPERATIONS .

2.2,1 Adry run was made at 0600 D-1 day. Considerable difficulty was encountered with
communications, although all radios had recently been in the communications shop for service.
Adrlitional 6-volt batteries were placed in all operatinnal radio vehicles to support the radios
on D day. After D day 6-volt generators were added.

2.2,2 The initial survey party, consisting of four teams, started at H +30 min, and the
survey was completed by H +1'/z hr. Communication with three of these four 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 Inci. 3.

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 for briefing. This practice led to some loss of control.
One party entered the contaminated area prior to R hour without being briefed or cleared. For
future operations, clearance forms will be issued to party leaders only as they are briefed.

* 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 Rad-Safe Building.
In general, all monitoring requirements were satisfactorily met.

2.2.5 Approximately fifteen hundred-film badges were processed during the period.
Eleven personnel received more than 2 roentgens cumulative exposure. Of these, ten were
project personnel and one was the Rad-Safe Control Officer, who took a ground zero reading on
D +3 days. Highest exposure reported for the period was 3.385 roentgens.

2.2,6 Fifty (50) vehicles were found to be contaminated above tolerance levels and were
decontaminated during the period. Two (2) vehicles were temporarily placed in the Hot Park
for aging and subsequently decontaminated and released.

2.2.7 A vehicle check point was maintained on Mercury Highway just south of the CP en-
trance to check vehicle decontamination.

2.2.8 Experience from this period shows that

(a) Some inonitors had not received sufficient orientation in the test area.

(b) Standby monitors were not prepared to assume missions without delay. For
future shots the standby monitors will be fully dressed in protective clothing and will have film
badges and dosimeters on their persons.

(c) Area access forms were given to parties prior to their scheduled 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-1 day as shown in Incl. 4.

2.3.2 The wind pattern at H hour resulted in an abnormally narrow distribution of the
fall-out of radioactiv: material (see Sec. 2, WT-705). In general, the predicted path of fall-out
from the 0400 wind 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 Measurabie 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 to Cedar City, activity was measured as
far 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-out path. The data from the monitors’ re-
ports on inhabited localities and at the centers of activity on highways is shown in Incl. 5. Air
samples taken at St. George, Mesquite, and Glendale Junction showed airborne activity. Late
fall-out, undetectable by field survey instruments, was measured at Mesquite and Glendale
Junction. This data is presented in Incl. 6.

2.3.4 Some information on the difference between exposure inside and outside of build-
ings was obtained at St. George. A background recorder with a film badge attached was lo-
cated in the shop building of Dixie College. The background recorder 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 mr, and the outside radiation in-
tensity reading was 26 mr/hr.

2.3.5 Inclosure 7 shows the highest rates at inhabited localities and on highways, with
the time of reading, and the calculated infinite dose based on the t~!? decay law. Inclosure 8
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
D day. After this time, the AEC Communications men reported that climatic interference was
proving generally troubiesome on all HF networks. From 0845 to 1445 a total of nine radio
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messages were received at the CP. Three of these were from Groom Mine, three trom the
Ely-Tonopah-Beatty region, and the other three from what might be considered the region of
immediate interest at that time, the area to the east. Radio reception was c.nsiderably im-
proved from 1445 until 1813 except in the town of St. George. From 1is 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
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 to be performed by a helicopter.
However, since the helicopter did not arrive in time to participate in the D-1 day dry run, it
was considered unwise to commit the helicopter on D-day to the initial aerial on-site survey of
the target area. Because of this, an L-20, the crew of which had been rehearsed, was used fur
the initial survey. The L-20 left Indian Springs AFB at H+2 min (entering the prohibited arca
by way of Mercury and Gate 2), made a survey of the Mercury Highway up to a point adjacent
to ground zero, and proceeded in a square pattern around ground zero at a distance of approx-
imately 2 miles, in order to verify the fall-out in the immediate vicinity of ground zero. The
1.-20 then executed a similar pattern around Tower No. 4 to give immediate results as to the
contamination in that area. The survey 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. Difficulties were encountered in relaying accurate data to the Control Point as the mini-
mum speed of the aircraft was too great for this type survey. By the time the monitor had
taken down a reading, given the pilot directions, and performed the radio call, he had already
passed his next planned point of reading. Consequently, only limited data were received at the
Control Point from this aircraft.

2.4.1.2 The extended terrain survey consisted of two parts. The portion radially within
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 {t above the terrain commensurate with safety.

The L-20 flew a prescribed pattern based on the grid system shown in Incl. 9 and reported
the radiological data shown in Incl. 10. The aircraft left Indian Springs AFB at H+2 hr 25 min
with a Rad-Safe monitor and performed the mission as planned. Communications were unsat-
isfactory throughout the flight. The plane was equipped only with VHF which was ineffective in
the mountainous terrain. Consequently, data from this flight were not obtained until the end of
the flight.

The extended portion performed by the C-47 aircyaft was planned in 2 similar manner.
The plane left Indian Springs AFB at H+2 hr but did not complete its prescribed pattern,
since, in order to establish communications, the aircraft frequently had to fly out of the pat-
tern and was forced to return to base because of a shortage of gas. Reference is made to the
predicted fall-out plots (Incl. 2) prepared by the Weather Section (Sec. I, WT-705) and the
Rad-Safe Control Officer. In preparing the terrain survey pattern, it was realized that the
C-47 would receive some contamination from the 3 to 6 hr fall-out. However, as it was con-
sidered important to clearly delineate the maximum fall-out area early, the plane was put in
the air at H+2 hr on the pattern indicated. The contamination received by the aircraft was low
and did not interfere with the mission., The pattern flown and data for the C-47 are shown in
Incl. 11, The grid system is that shown in Incl. 9.

As the survey pattern for the C-47 was not completed because of time lost trying to es-
tablish communications and also because of the narrow fall-out pattern, accurate correlation
of the terrain survey information with actual ground readings was not possible for this shot.
Houwever, from a qualitative standpoint, the fall-out pattern as shown in Incl. 12 for each in-
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strument is considered accurate. The monitoring instruments used in the aircraft were two
MX-5's, two T1B’s, one Scintelog (from NYOO) and recorder. The C-47 also had a C-1 filter
with an MX-5 indicator. Inclosure 12 contains a plot for each instrument and a plot of the
ground survey results.

2.4.1.3 The cloud tracking operation was performed to ascertain the actual path of the
contaminated air mass to at least the 200-mile limit and as much farther as practical within
the limitations of the aircraft. The cloud was tracked at three different levels by aircraft
assigned directly to the mission. In addition, location of the mushroom was determined by
cloud samplers assigned a separate mission. At the 12,000 ft level, tracking was performed by
a B-25 aircraft. It started its mission at H+15 min. 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 {t level; the
pilot, however, visually followed the mushroom of the cloud, and no significant readings were
taken at the 12,000 ft level. Data collected by this aircraft are listed in Incl. 13.

Two B-29's were committed to track the cloud at 18,000 and 22,000 ft msl. They left
Kirtland Air Force Base on schedule and arrived over their orbit point (the Las Vegas Radio
Range Station). Through the lack of further direction, they continued to orbit at this location
until approximately 0830 hr. Consequently, no data were collected at their respective levels.
At approximately 0830 hr, however, 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 that the airways were clear at this
altitude. This B-29 was then released and returned to base. The second B-29, which originally
was at 22,000 ft, 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 intersection of Red-6 and Amber-2. He
reported the airway clear at 18,000 ft at 1148 hr. He was then released and returned to base
at Kirtland.

Data collected by the two B-29 cloud trackers are shown in Incl. 14. The predicted cloud
trajectory as of 0300, 17 March is shown in Incl, 15. The actual trajectory plotted from the
data in Incls. 13 and 14 is shown in Incl. 16.

2.4.2 A summary of aircraft participation follows.

2.4.2.1 Generally speaking, the greatest difficulty encountered was that of faulty com-
munications. This was so general in nature that the details of the difficulties could not im-
mediately be determined. However, it appeared that VHF communications could not be de-
pended upon at low altitudes except within 20 miles of ground zero. HF communication was
never established due to trouble at the local repeater station. To prevent the 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 approx-
imately 150 miles. No difficulty was encountered on this flight, which ranged as far as the
east slopes of the Sierra Nevada Mountains. Also, no radioactive contamination was found on
this flight.

2.4.2.2 The instruments used in this operation were the MX-5 GM type survey mater,
the T1B ion chamber type survey meter, and the Scintelog scintillation type meter from the
New York Operations Office. No malfunctions were experienced with any of the type meters
used.

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 laundry serviced 651 shoe covers, 494 protective caps, 579
coveralls, 494 cotton gloves, 109 respirators, 14 pillowcases, 42 sheets, and 65 towels.

N
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2.5.2 Prior to 16 March, 198 AN/PDR T1B’s, 64 SU10's, 90 MX-5's, 73 AN/PDR 39’s,
85 Victoreen 389A’s, 4 AN/PDR-10A’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 military 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 radios
in the military weapons carriers (M-37) was unsatisfactory for this first shot, although dif-
ferent modifications were tried prior to the shot.

2.6 GENERAL

The Rad-Safe Organization as a whole functioned efficiently. Information from the field
was presented by the Rad-Safe Control Room in a satisfactory manner. General interest
started with the On-Site situation and after R hour shifted to the cloud path and the fall-out
area. The Off-Site fall-out pattern was fai -ly well presented by Off-Site ground inonitors and
the Aerial Terrain Survey. The lack of rs.dio communications delayed presentation of all
phases of data. Off-Site Operations had to resort to telephone to obtain data from Off-Site
ground monitors. The aerial monitors telephoned their information into the control room after ‘
they landed at Indian Springs. ﬁi
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Incl: sure 3

SURVE:S OF TEST AREA 3
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Initial Shot Annie survey, 0630, 17 March 1953, Points marked @) were ex- -
trapolated from data taken between 0830 and 0915, e
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Resurvey, 0600 to 1100, 18 March 1953. Dotted lines are from a 1100 survey.
All other lines from 0600 survey. At 0600 the road proceeding ESE from GZ had

- intensities along it above 10 r/hr. This contamination shifted rapidly for several
hours and by 1100 had been dissipated by the winds.
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Resurvey, 0630, 20 March 1953.
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Inclosure 4

4 DISTRIBUTION OF FIXED AND MOBILE OFF-SITE MONITORS, D—1, SHOT ANNIE ,
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Inclosure 5

GROUND MONITORS’ DATA, SHOT ANNIE

E, ! Assumed time Calculated intensity
" . Name of Time from Level, of fall-out at time of fall-out,
3 monitor H-hour Location mr/hr  from H-hour mr/hr
s Claborn H+2:50  St. George 4 2.75 4
= Claborn H+3:00 St. George 6 2.75 1
Re Claborn H+3:05  St. George 10 2.75 12
T Claborn H+3:20 St. George 26 2.75 32
3 Claborn H+3:25  St. George 24 2.75 33
L2 Claborn H+3:30 St George 23 2.75 31
k' y Claborn H+3:33  St. George 24 2.75 32
. Claborn H+3:40  St. George 22 2.75 31
Claborn H+3:45 St. George 20 2,75 30
b Claborn H+3:50  St. George 22 2,75 33 :
§ Claborn H+3:55  St. George 22 2.75 34
. : Claborn H+4:05 St. George 22 2.75 35 {
’ Claborn H+4:10  St. George 23 2.75 39 H
i Claborn H+4:15  St. George 24 2.75 4 :
L* Claborn H+4:20  St. George 22 2,75 38
4 Claborn H+4:40  St. George 20 2.75 38 :
2 Claborn H+5:00  St. George 22 2.75 47
Claborn H+5:10  St. George 20 2.75 45
Claborn H+5:20 St. George 19 2.75 43 {
Claborn H+6:10  St. George 18 2,75 49 d
l Claborn H+6:25  St. George 17 2.75 48 |
. Claborn H+7:25 St. George 14 2.75 47
- Claborn H+8:05 St. George 20 2.75 75
! Claborn H+8:50  St. George 12 2.75 50
1 Claborn H+9:15 St. George 12 2.75 53
! Claborn H +9:55 St. George 12 2.75 57
L Claborn H+10:30 St. George 9 2,75 46
_‘ . Claborn H+11:40 St. George 10 2.75 56
| Claborn H+25:30 St. George 4 2,75 58
| . Clabornand H+T7:25 15 miles N of St. 1 2.75 3
Forsyth George, Utah Hwy 18
Clabornand H+7:35 10 miles N of St. 4 2.75 14 !
Forsyth George, Utah Hwy 18 ¥
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Assunied time Calculated intensity

E : Name of Time from Level, of fall-out at time of fall-out,
Er ! monitor H-hour Location mr/hr from H-hour mr/hr .
Claborn and H+7:40 8 miles N of St. 20 2.75 70
Forsyth George, Jtah Hwy 18
Clabornand H+7:50 6 miles N of St. 46 2.75 170
Forsyth George, Utah Hwy 18 b/
Claborn and H+7:55 4 miles N of St. 60 2.75 220
Forsyth George, Utah Hwy 18
Claborn and H+8:05 1 mile N of St. 70 2.75 260
Forsyth George, Utah Hwy 18
Claborn and H+8:10 North city limits of St. 25 2.75 93
Forsyth George
Claborn and H+6:40 1 mile S of Dixie 20 2.75 58
Forsyth College
Claborn and H+6:45 3 miles S of Dixie 5 2.75 14
Forsyth College
Henderson H+10:17 24 miles NE on Hwy 91 1 2,15 5
and Rowe
Henderson H+10:;30 21 miles NE on Hwy 91 0.3 2,75 1.5 ;
and Rowe
Henderson H+10:40 Toquerville 0.3 2.75 1.6
and Rowe ;
Henderson H+32:00 10 miles N of U. S. Hwy 1.1 1,67 38 * f
and Rowe 91 on Nevada Hwy 55
Henderson H+32:15 15 miles N of U. 8. Hwy 1.0 1.67 35
and Rowe 91 on Nevada Hwy 55
Henderson H+32:31 20 miles N of U. S. Hwy 2.2 1.6% 80 N
and Rowe 91 on Nevada Hwy 55
Henderson H+2:27 20 miles N of U. S. Hwy 22 1.67 34
and Rowe 91 on Nevada Hwy 55
Henderson H+32:38 21 miles N of U. S. Hwy 8 1.67 280
and Rowe 91 on Nevada Hwy 55
Henderson H+32:48 22 miles Nof U. S. Hwy 12 1.87 400
and Rowe 91 on Nevada Hwy 55
Henderson H+2:38 22 miles N of U. S, Hwy 260 1.67 450
and Rowe 91 on Nevada Hwy 55
Henderson H+32:52 23 miles Nof U.S. Hwy 11 1.67 390
and Rowe 91 on Nevada Hwy 55
Henderson H+32:57 24 miles N of U. S. Hwy 6.0 1.67 220
and Rowe 91 on Nevada Hwy 55
Henderson H+2:48 25 miles N of U. S. Hwy 20 1.67 36.4
and Rowe 81 on Nevada Hwy 55
Henderson H+33:03 26 miles N of U. S. Hwy 0.2 1.67 7 .
and Rowe 81 on Nevada Hwy 55
Henderson H+3:05 20 miles N of U. S. Hwy 0.2 1.67 0.4 -
and Rowe 91 on Nevada Hwy 55 A
Henderson H+3:20 35 miles N of U. S. Hwy 0.2 1.67 0.46 )
and Rowe 91 on Nevada Hwy 55
Henderson H+3:36 40 miles N of U. S. Hwy 0.5 1.67 1.25 .
and Rowe 91 on Nevada Hwy 55 '
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’ ! b: Assumed time Calculated intensity
1 Name of Time from Level, of fall-out at time of fall-out,
A

| monitor H-hour Location mr/hr  from H-hour mr/hr
: Clausen H+9:32 0 miles N of U. S. Hwy 0.15 1.87 1.2
91 on Nevada Hwy 55
Clausen H+9:47 5 miles N of U. S. Hwy 0.4 1.67 5
. 91 on Nevada Hwy 55
Henderson H+31:49 5 miles N of U. S. Hwy 0.1 1.87 3.3
81 on Nevada Hwy 55
Clausen H+10:09 10 miles N of U, S. Hwy 7 1.687 60
91 on Nevada Hwy 55
Henderson H+32:02 10 miles N of U. S. Hwy 1.5 1.67 55
91 on Nevada Hwy 55
Clausen H+10:17 15 miles N of U. S. Hwy 3.0 1.67 27
91 on Nevada Hwy 55
Clausen H+10:32 20 miles N of U. S. Hwy 6.2 1.67 58
91 on Nevada Hwy 55 b |
Clausen H+10:47 22 miles Nof U. S. Hwy 41 1.87 390
91 on Nevada Hwy 55 -
Clausen H+10:50 25 miles N of U. 8. Hwy 32 1.7 310 3
91 on Nevada Hwy 55 i
Henderson H+33:08 28 miles N of U. S. Hwy 0.04 1.67
91 on Nevada Hwy 55 §
Mitchell H+3:20 23 miles S of Alamo, 0.4 1,25 2 p
Hwy 93
Fooks H+5:14  23.5 miles S of Alamo, 0.2 1,25 1
Hwy 93 ’
Fooks H+5:11 24 miles S of Alamo, 0.5 1.25 3 i
Hwy 83
Clausen H+27:45 24 miles S of Alamo, 0.2 1,25 8
Hwy 8?7
Fooks H +5:08 24.5 miles S of Alamo, 0.9 1.25 5
Hwy 93
Fooks H +5:05 25 miles S of Alamo, 2 1.25 12
Hwy 93
Mitchell H+3:12 25 miles S of Alamo, 30 1.25 95
Hwy 93
Clausen H+6:55 25 miles S of Alamo, 0.2 1.25 2 :
Hwy 93 1
Fooks H+5:03 25.5 miles S of Alamo, 8 1.25 23
Hwy 93
Clausen H+27:40 26 miles S of Alamo, 12 1.25 460
Hwy 93
Fooks H+7:10 27 miles S of Alamo, 16 1.25 130 |
Hwy 93 ]
Fooks H+7:10 27 miles S of Alamo, 7 1.25 57 i
Hwy 93 i
Fooks H+12:25 27 miles S of Alamo, 18 1.25 300
Hwy 93
Mitchell H+3:35 27 miles 8 of Alamo, 180 1.25 650
N Hwy 93
71
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f Assumed time Calculated intensity

b
¢ Name of Time from Level, of fall-out at time of fall-out,
} ' monitor H-hour Location mr/hr from H-hour mr/hr
E, Fooks H+12:30 28 miles S of Alamo, 20 1.25 320
i Hwy 93
: Clausen H+27:35 28 miles S of Alamo, 24 1.25 890
B g Hwy 93 .
“ Clausen H+27:30 29 miles S of Alamo, 22 1.25 800 5
, Hwy 93
Fooks H+12:34 29 miles S of Alamo, 26 1.25 420
Hwy 93
Fooks H+12:37 30 miles S of Alamo, 18 1.25 280
Hwy 93
Clausen H+17:20 30 miles S of Alamo, 110 1.25 920
Hwy 93
Mitchell H+3:05 30 miles S of Alamo, 150 1.25 290
Hwy 93
Mitchell H+3:40 30 miles S of Alamo, 180 1.25 670 ,
Hwy 93
Fooks H+12:39 31 miles S of Alamo, 12 1.25 190 g
Hwy 93 ;
Fooks H+12:39 31 miles S of Alamo, 18 1.25 290
Hwy 93 :
Clausen H+27:26 31 miles S of Alamo, 14 1.25 510 . i
Hwy 93 t
Clausen H+27:26 31 miles S of Alamo, 15 1.25 560 : ‘
Hwy 93 -
Fooks H+12:45 32 miles S of Alamo, 8 1.25 130 .
Hwy 93
Clausen H+7:25 32 miles S of Alamo, 82 1.25 720
Hwy 93 :
Mitchell H +3:45 32 miles S of Alamo, 60 1.25 230
Hwy 93
Fooks H+12:45 33 miles S of Alamo, 6 1.25 97
Hwy 93
Clausen H+17:28 33 miles S of Alamo, 14 1.25 380
Hwy 93
Clausen H+27:20 33 miles S of Alamo, 9.5 1.25 360
Hwy 93
Fooks H+12:47 34 miles S of Alamo, 6 1.25 97
Hwy 93
Clausen H+17:30 34 miles S of Alamo, 44 1.25 290
Hwy 93 ]
Mitchell H +2:57 34 miles S of Alamo, 50 1.25 140 i
Hwy 93
Mitchell H+3:50 35 miles S of Alamo, 35 1.25 140 -
Hwy 93 o <
Mitchell H+2:55 36 miles S of Alamo, 40 1.25 115 -
Hwy 93
Clausen H+17:35 37 miles S of Alamo, 20 1.25 175
Hwy 93 L
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Assumed time Calculated intensity

Name of Time from Level, of fall-out at time of fall-out,
monitor H-hour uocation mr/hr from H-hour mr/hr
Mitchell H+3:53 38 miles S of Alamo, 28 1.25 100
Hwy 93
Clausen H+27:10 39 miles S of Alamo, 8 1.25 200
Hwy 93
Clausen H+17:40 40 miles S of Alamo, 22 1.25 190
Hwy 93
Mitchell H+2:50 40 miles S of Alamo, 60 1.25 160
Hwy 93
Mitchell H+3:56 40 miles S of Alamo, 50 1.25 190
Hwy 93
Mitchell H+2:40 41 miles S of Alamo, 20 1.25 50
Hwy 93
Mitchell H+2:35 42 miles S of Alamo, 0.4 1.25 0.9
Hwy 93
Clausen H+27:02 44 miles S of Alamo, 1.5 1.25 55
Hwy 93
Clausen H+17:50 45 miles S of Alamo, 8 1.25 72
Hwy 83
Mitchell H+4:03 45 miles S of Alamo, 16 1.25 65
Hwy 83
Clausen H+26:54 49 miles S of Alamo, 1.6 1,25 58
Hwy 93
Clausen H+17:57 50 miles S of Alamo, 6 1.25 56
Hwy 93
Mitchell H+4:10 50 miles S of Alamo, 10 1.25 41
Hwy 93
Clausen H+26:45 54 miles S of Alamo, 1.3 1.25 49
Hwy 93
Clausen H+8:05 55 miles S of Alamo, 6 1.25 58
Hwy 83
Mitchell H+4:17 55 miles S of Alamo, 5 1.25 22
Hwy 93
Mitchell H+4:25 60 miles S of Alamo, 0.5 1.25 2
Hwy 93
Mitchell H +4:40 Glendale Junction 0.15 1.26 0.7
Mitchell H +4:55 Glendale Junction 0.15 1.25 0.8
Mitchell H+5:10 Glendale Junction 0.15 1.25 0.8
Mitchell H+5:40 Glendale Junction 0.15 1.25 1.0
Mitchell H+86:00 Glendale Junction 0.15 1.25 1.0
Mitchell H+6:25 Glendale Junction 0.15 1.25 1.2
Mitchell H+6:40 Glendale Junction 0.15 1.25 1.2
Mitchell H+7:10  Glendale Junction 0.15 1.2% 1.3
Mitchell H+8:00 Glendale Junction 0.15 1.25 1.4
Mitchell H+27:00 Glendale Junction 0.05 1.25 2
Wheeler and H+102:25 Veyo 0.02
Williams
Wheeler and H+102:32 5 miles SW of Veyo, 0.02

Williams

Hwy Utah 18

-
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Assumed time Calculated intensity

at time of fall-out,

mr/hr

Name of Time from Level, of fall-out
monitor H-hour Location mr/hr  from H-hour

Wheeler and H+102:38 10 miles SW of Veyo, 0.04
Williams Hwy Utah 18

Wheeler and H+102:42 11 miles SW of Veyo, 0.05
Williams Hwy Utah 18

Wheeler and H+102:44 11.5 miles S of Veyo, 0.2
williams Hwy Utah 18

Wheeler and H+ 102:46 12 miles S of Veyo, 0.4
Williams Hwy Utah 18

Wheeler and H-+102:48 12.5 miles S of Veyo, 0.4
williams Hwy Utah 18

Wheeler and H+102:49 13.0 miles S of Veyo, 0.4
Williams Hwy Utah 18

Wheeler and H+ 102:51 14 miles S of Veyo, 0.6
Williams Hwy Utah 18

Wheeler and H+102:53 15 miles S of Veyo, 0.8
Williams Hwy Utah 18

Wheeler and H+102:54 15.5 miles S of Veyo, 1.0
williams Hwy Utah 18

Wheeler and H+ 102:56 16 miles S of Veyo, 1.2
Williarus Hwy Utah 18

Wheeler and  H+102:57 16.5 miles S of Veyo, 0.9
Williams Hwy Utah 18

Wheeler and H+102:58 17 miles S of Veyo, 1.0
williams Hwy Utah 18

Wheeler and H+ 103:00 Intersection of Hwys 1.1
Williams 18 and 91

Wheeler and H+103:02 1 mile E of intersec- 0.4
Williams tion

Wheeler and H+103:05 Main Street, St. 0.2
williams George

Wheeler and  H +103:07 1 mile E of St. 0.6
Wwilliams George, Hwy U. 8. 91

Wheeler and H+103:10 2 miles E of St. George, 0.9
williams Hwy U. S. 91

Wheeler and H+103:17 7 miles E of St. George, 0.9
williams Hwy U. 8. 91

Wheeler and H+103:20 8.4 miles E of St. 1.2
Williams George, Hwy U. 8. 91

Wheeler and H+103:25 Junction of Hwys Ne- 0.5
Wwilliams vada 17 and U. 8. 91

Wheeler and H+103:31 4 miles E of Junction of 0.5
Wwilliams Hwys Nevada 17 and

U. S. 91 on Hwy
Nevada 17

Wheeler and H +103:40 Hurricane 0.8
Williams

Wheeler and H +103:47 1 mile S of Hurricane 1.1
Williams

Wheeler and H+103:48 2 miles S of Hurricane 1.1
williams

80
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Assumed time Calculated intensity

ok

Name of Time from Level, of fall-out at time of fall-out,
monitor H-hour Location mr/hr from H-hour mr/hr

Wheeler and H+103:50 3 miles S of Hurricane 1.0
Williams

Wheeler and H+103:51 4 miles S of Hurricane 0.4
Williams

Wheeler and H+103:55 5 miles S of Hurricane 0.1
Williams

Wheeler and H+104:16 1 mile N of Hurricane 0.4
Williams

Wheeler and H+104:24 1 mile E of Hurricane 0.3
Williams

Wheeler and H+104:26 2 miles E of Hurricane 0.2
Williams

Wheeler and H+104:29 2 miles NE of Hurri- 0.03
Williams cane, Hwy 15

Wheeler and H+104:32 5 miles NE of Hurri- 0.015
Williams cane, Hwy 15

Wheeler and H+104:45 15 miles E of Hurri- 0.5
Williams cane, Hwy 15

Wheeler and H+104:50 Rockville 0.5
Williams

Wheeler and H+104:57 Springdale 0.06
Williams

Wheeler and H+105:25 E of Entrance Zion 0.01
Williams N. P.

Wheeler and H+105:40 5 miles W of Mt. Car- 0.01
Williams mel Junction

Wheeler and H+105:50 Mt. Carmel Junction 0.05
Williams

Wheeler and H+105:51 1 mile S of Mt. Car- 0.2
Williams mel Junction

Wheeler and H+105:52 1.5 miles S of Mt. 0.4
Williams Carmel Junction

Wheeler and H+105:53 2.0 miles S of Mt. 0.5
Williams Carmel Junction

Wheeler and H+105:54 2.5 miles S of Mt. 0.6
Williams Carmel Junction

Wheeler and H+105:55 3 miles S of Mt. Car- 0.8
Williams mel Junction

Wheeler and H+105:56 3.5 miles 8 of Mt. Car- 0.4
Williams mel Junction

Wheeler and H+105:57 4 miles S of Mt. Car- 0.3
Williams mel Junction

Wheeler and H+105:58 4.5 miles S of Mt. Car- 0.3
Williams mel Junction

Wheeler and H+106:00 5 miles S of Mt. Car- 0.4
Williams mel Junction

Wheeler and H+106:03 5.5 miles 8 of Mt, Car- 0.3
Williams mel Junction

81
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Assumed time

Calculated intensity

Name of Time from Level, of fall-out at time of fall-out,
monitor H-hour wocation mr/hr from H-hour mr/hr

Wheeler and H+106:04 6 miles S of Mt. Car- 0.2
Williams mel Junction

Wheeler and H+106:06 7 miles S of Mt. Car- 0.2
Williams mel Junction

Wheeler and H+106:08 8 miles S of Mt. Car- 0.2
Williams mel Junction

Wheeler and H+106:10 9 miles S of Mt., Car- 0.2
Williams mel Junction

Wheeler and H+106:13 11 miles S of Mt. Car- 0.05
Williams mel Junction

Wheeler and H+106:14 11.2 miles S of Mt. 0.03
Williams Carmel Junction

Wheeler and H+106:15 12 miles S of Mt. Car-  0.03
Williams mel Junction

Wheeler and H+106:16 12.5 miles S of Mt. 0.02
Williams Carmel Junction

Wheeler and H+106:18 13 miles S of Mt, Car-  0.02
Williams mel Junction

Whezler and H+106:19 13.5 miles S of Mt. 0.02
Williams Carmel Junction

Wheeler and H+106:20 14 miles S of Mt. Car-  0.02
Williams mel Junction

Wheeler and H+106:22 15 miles S of Mt. Car-  0.015
Williams mel Junction

Wheeler and H+106:23 16 miles S of Mt. Car-  0.01
Williams mel Junction

Wheeler and H+106:25 17 miles S of Mt. Car-  0.01
Williams mel Junction

Wheeler and H +106:27 Kanab 0.01
Williams

Wheeler and H+106:50 0.5 mile N of Mt. Car-  0.03
Williams mel Junction

Wheeler and H+106:51 1.0 mile N of Mt. Car-  0.02
Williams mel Junction

Wheeler and H+106:52 1.5 miles N of Mt, Car- 0.01
Williams mel Junction

Wheeler and H+106:53 2 miles N of Mt, Car- 0.01
Williams mel Junction

Wheeler and H+127:57 17.5 miles N of Glen- 0.06
Williams dale Junction

Wheeler and H+127:58 18 miles N of Glendale 0.06
Williams Junction

Wheeler and H+127:59 18.5 miles N of Glen- 0.06
Williams dale Junction

Wheeler and H+127:00 19 miles N of Glendale 0.06
Williams Junction

Wheeler and H+128:01 19.5 miles N of Glen- 0.1
Williams dale Junction
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Assuined time Calculated intensity

Name of Time from Level, of fall-out at time of Iall-out,
monitor H-hour Location mr/hr from H-hour mr/hr

Wheeler and H+128:03 20 miles N of Glendale  0.15
Williams Junction

Wheeler and H+128:04 20.5 miles N of Glen- 0.15
Williams dale Junction

Wheeler and H+128:05 21 miles N of Glen- 0.14
Williams dale Junction

Wheeler and H+128:07 21.5 miles N of Glen- 0.12
Williams dale Junction

Wheeler and H+128:08 22 miles N of Glendale 0.15
Williams Junction

Wheeler and H+128:10 22.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:12 23 miles N of Glendale 0.3
Williams Junction

Wheeler and H+128:13 23.5 miles N of Glen- 0.3
Williams dale Junction

Wheeler and H+128:14 24 miles N of Glendale 0.3
Williams Junction

Wheeler and H+128:15 24.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:16 25 miles N of Glendale 0.3
Williams Junction

Wheeler and H+128:17 25.5 miles N of Glen- 0.4
Williams dale Junction

Wheeler and H+128:18 26 miles N of Glendale 0.4
Williams Junction

Wheeler and H+128:19 26.5 miles N of Glen- 0.5
Williams dale Juncticon

Wheeler and H+128:20 27 miles N of Glendale 0.3
Williams Junction

Wheeler and H+128:22 27.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:23 28 miles N of Glendale 0.2
Williams Junction

Wheeler and H+128:24 28.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:25 29 miles N of Glendale 0,2
Williams Junction

Wheeler and H+128:28 29.5 miles N of Glen- 0.3
Williams dale Junction

Wheeler and H+128:28 30.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:30 31.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+128:32 32.5 miles N of Glen- 0.6
Willlams dale Junction

Wheeler and H+128:34 33.5 miles N of Glen- 0.t
Williams dale Junction

.
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Assumed time Calculated intensity

Name of Time from Level, of fall-out at time of fall-out,
monitor H-hour Location mr/hr from H-hour mr/hr

Wheeler and H+128:36 34.5 miles N of Glen- 0.6
Williams dale Junction

Wheeler and H+128:39 35.5 miles N of Glen- 1.2
Williams dale Junction

Wheeler and H+128:40 36 miles N of Glendale 1.2
Williams Junction

Wheeler and H+128:41 36.5 miles N of Glen- 1.2
Williams dale Junction

Wheeler and H+128:43 37 miles N of Glendale 1.1
Williams Junction

Wheeler and H+128:44 37.5 miles N of Glen- 0.9
Williams dale Junction

Wheeler and H+128:45 38 miles N of Glendale 0.9
Williams Junction

Wheeler and H+128:46 38.5 miles N of Glen- 0.8
Williams dale Junction

Wheeler and H+128:47 39 miles N of Glendale 0.6
Williams Junction

Wheeler and H+128:49 39.5 miles N of Glen- 0.3
Williams dale Junction

Wheeler and H+126:50 40 niles N of Glendale 0.07
Williams Junction

Wheeler and H+128:51 40.5 miles N of Glen- 0.03
Williams dale Junction

Wheeler and H+128:52 41 miles N of Glendale 0.01
Williams Junction

Wheeler and H+128:53 41.5 miles N of Glen- 0.01
Williams dale Junction

Wheeler and H+123:50 0.5 mile S of St. George 0.3
Williams

Wheeler and H+123:51 1.0 mile S of St. 0.1
Williams George

Wheeler and H+122:53 1.5 miles S of St. 0.09
Williams George

Wheeler and H+123:54 2 miles S of St. George  0.07
Williams

Wheeler and H+123:55 2.5 miles S of St. 0.05
Williams George

Wheeler and H+123:56 3 miles S of St. George  0.03
Williams

Wheeler and H+123:57 3.5 miles S of St. 0.02
Williams George

Wheeler and H+123:58 4 miles S of St. George  0.02
Williams

Wheeler and H+124:00 4.5 miles S of St. 0.02
Williams George

Wheeler and H+124:01 5 miles S of St. George 0.02
Williams

UNELASSIFIED
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Name of Time from Level, at time of fall-out,
monitor H-hour Location mr/hr from H-h.ur

Wheeler and H+126:25 Glendale Junction 0.01
Williams

Wheeler and H+126:37 10 miles N of Glen- 0.03
Williams dale Junction

Wheeler and H+126:38 10.5 miles N of Glen- 0.05
Williams dale Junction

Wheeler and H+126:39 11 miles N of Glendale 0.1
Williams Junction

Wheeler and H+126:41 11.5 miles N of Glen- 0.1
Williams dale Junction

Wheeler and H +126:42 12 miles N of Glendale 0.2
Williams Junction

Wheeler and H+126:43 12.5 miles N of Glen- 0.2
Williams dale Junction

Wheeler and H+126:44 13 miles N of Glendale 0.2
Williams Junction

Wheeler and H+126:46 13.5 miles N of Glen- 0.1
Williams dale Junction

Wheeler and H+126:47 14 miles N of Glendale 0.11
Williams Junction

Whre~ler and H+126:49 14.5 miles N of Glen- 0.12
, ms dale Junction

v rand H+126:51 15 miles N of Glendale 0.09
¥, . liams Junction

W.:serard H+126:52 15.5 miles N of Glen- 0.08

i llams dale Junction

W:celer and H+126:53 16 miles N of Glendale 0.08
Williams Junction

Wheeler and H+126:54 16.5 miles N of Glen- 0.06
Williams dale Junction

Wheeler and H+126:55 17 miles N of Glendale 0.07
Williams Junction
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Inclosure 6

LATE FALL-OUT DATA, SHOT ANNIE

Activity,
Station Date Time MMD, * ;. SDt pc/M?
St. George 3/17 0820 —0855 5.3 2.52 1.47 x 107!
3/17 0855 —1400 3.2 2.78 4.9 x 1072
3/17 1410-1800 o e 5x 1073
3/17 1800 —2210 ) : 4% 1073
3/17-18 2210 -0625 1x1078
Average activity for 24 hr 1.8 x 1072
Mesquite 3/17 0830—1030 1.07x 107%
3/11 1030—1230 2,22x 1073
3/17 1240 —1440 2.01x 1073
3/117 1440 —1640 2.44x 1073
3/117 1640 —2000 0.9 3.98x 107}
3/17 2000 —2320 0.94 1.7x1078
Average activity for 24 hr 2.2 x 1073
Glendale 3/17 0420 -0620 6.95x% 1077
3/17 0620 —1040 7.9 x1075
3/117 1040 —1300 1.19x 1072
3/17 1300 —1420 3.19x 1072
3/17 1420 1820 o Te 1.8 x 1073
3/17 1820 —2245 : : 1.47x107°
3/17-18 2245 —0545 1.3 3.1 6.8 x 1074
Average activity for 24 hr 3.7 x 107}

* MMD is mass medium diameter based on an assumed density of 2.5 g/cc.

t Standard deviation.
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Inclosure 7

CALCULATED INFINITE DOSE, SHOT ANNIE

Time of Maximum ground Fall-out Infinite
Location reading level, mr/hr time dose, r
U. 8. 93, 30 miles 1240 March 17 110 H+1.25 5.5
S of Alamo
Nevada 55, 22 0800 March 17 260 H+1.67 3.5
miles N of U. 8.
91
U. 8. 91, 10 miles 1025 March 17 110 H+2.75 3.0
N of 8t. 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 1.6 H+2.75 0.1
Rockville 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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K Inclosure 8
k. GROUND MONITORING RESULTS, SHOT ANNIE
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Inclosure 9

COORDINATE SYSTEM USED IN RAD-SAFE OPERATIONS

Grid Longitude Grid Longitude Grid  Latitude Grid Latitude
A 116°00' W ZA 116° 10" W 25 40° 00’ N 41 37°20' N
B 115°50° W ZB 116° 20’ W 26 39°50’' N 42 37°10’' N
C 115°40' W zC 116° 30’ W 217 39°40' N 43 37°00’' N
D 115°30°' W ZD 116° 40°' W 28 39°30’' N 44 36° 50’ N
E 115°20' W ZE 116° 50° W 29 39°20’' N 45 36°40’' N
F 115°10' W ZF 117°00' W 30 39°10’' N 46 36°30' N
G 115°00' W G 117°10'' W 31 39°00' N 41 36° 20’ N
H 114°50' W ZH 117°20' W 32 38°50’' N 48 36°10’ N
I 114°40' W Z1 117°30’' W 33 38°40' N 49 36° 00’ N
J 114°30° W zJ 117°40° W 34 38°30' N 50 35°50’ N
K 114°20' W ZK 117° 50" W 35 38°20’' N 51 35°40’ N
L 114°10' W ZL 118° 00’ W 36 38°10' N 52 35°30’'N
M 114°00' W ZM 118°10° W 37 38°00’' N 53 35°20' N
N 113°50' W ZN 118°20' W 38 37°50' N 54 35°10’ N
o] 113°40' W z0 118° 30’ W 39 37°40' N 55 35° 00’ N

o ’ o ’
P 113°30' W VA Y 118° 40' W a0 317307 N 58 ERSULN
Q 113°20' W ZQ 118° 50’ W
R 113°10' W ZR 119° 00’ W
S 113°00' W VA 119°10' W
T 112°50' W ZT 119° 20" W
U 112°40' W ZUu 119° 30’ W
\'4 112°30' W zv 119° 40’ W
w 112°20' W ZW  119°50’ W
X 112°10' W zX 120° 00’ W
Y 112°00' W ZY 120°10' W
yA 111°50' W ZZ 120° 20’ W

o et on B B JWM ia

89

INELASSIFIED




-suorjerado ayeR-pey 10} wo1sAs plin

gz 0z 4I W@ rZT T MWZ a2 WZI A2

&

i 1.m.u e _1._. -____-.m

|
1 t 1
_
|

i
[ |

b | |

== 10731 45HIHYE ~ S PR I
_

7

xu_._ o
k_r S 334
o
muz_unm |
2Bl AN -

a5k

a@%

all

90

ey

UNCLASSIFIED

TN TRPTRIPI < DT - A TN CuMIPRe b s a2



L ¢ .
L. ) Inclosure 10
‘. : DATA FOR TERRAIN SURVEY AIRCRAFT L-20 (EVER READY)
i
3 B
! Calculated intensity
e ™ .
t 4 AIFTiutie AboTe Meter readings, mr/hr at H+1 hr
- Position Time ground, ft MX-5 TI1B “Scint” MX-5 TIB “Scint”
“ “ ZA 44 0820 500 0 0.2 0.019 0 0 0
3‘ ZA 41 0840 500 0.1 0.1 0.016 0 0 0
i3 B 41 0845 500 0 0 0.016 0 0 0
,‘ B 43 0905 500 20 100 48 >20/100 425 200 ;
2y B 44 0906 500 0.1 0.2 0.035 0 0 0 ¥
-y
Ey . B-C 44 0907 700 0.0 0.1 0.035 0 0 0 "q
§ B-C 425 0913 500 20 180 150 >20/100 900 750 ;
- B-C 41 0924 500 0.0 0.1 0.016 0 0 0
- ) Cc 41 0928 500 0.3 0.2 0.013 0 0 0
. C 43 0940 500 20 80 36 >20/1107 475 200 :
e C 44 0945 500 0.0 0.2 0.035 0 0 0 ;
i C-D 44 0950 500 0.0 0.2 0.028 0 0 0
i C-D 42.3 0950 500 20 22 17 >20/130 140 100 4
3 C-D 41 1000 500 0 0.2 0 0 0 0 3
. D 41 1004 500 0 0.2 0 0 0 0 :
, D 42.5 1014 500 20 24 9 >20/100 170 62 E
E-G 43 1016 500 10 12 3.3 70 90 22 ;
| D 44 1028 500 0 0.1 0.022 0 0 0
| 4
!
’ R .l
!
1 §
) -
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Inclosure 11

DATA FOR TERRAIN SURVEY AIRCRAFT C-47 (RAG MOP)

Calculated intensity

Altitude above Meter readings, mr/hr at H+1 hr
Position Time ground, ft MX-5 TIiB “Scint” MX-5 TIB “Scint”
D 44 0735 500 0.4 0.6 0.47 1 1.5 1
D 43 0738 1000 0.2 0.2 0.13 0.5 0.5 0.3
D 43 0745 600 15 28 25 40 80 70
D 42 0751 600 0.05 0.2 0.01 0 0 0
D 41 0754 500 0.04 0 0 0 0 0
E 41 0756 500 0.02 0 0.013 0 0 0 *
E 42 0758 500 0.07 0 0 0 0 0 .
E 43 0804 500 15 26 20 50 80 70
E 44 0808 500 20 80 36 70 260 140 .
E 44 0810 500 0.4 0.4 0.47 1.4 1.4 1.5 .
E 43.5 0814 50 3 4.8 3.3 11 17 12
F 43 0815 100 20 80 36 75 300 140
F 43 0817 500 13 22 20 50 85 75
F 44 0819 500 0.5 1 0.44 I 3.5 2.5
F 43 0822 500 18 34 22 70 140 85
F 42 0826 500 0.4 1.2 0.23 0 0 0
F 41 0831 300 0.3 1.2 0.32 0 0 0
F 41 0904 6000 0.2 1.2 0.23 0 0 0 i
G 41 0912 1000 0.3 0.6 0.23 0 0 0
G 42 0916 500 0.2 0.4 0.23 0 0 0
G 43 0920 500 i4  RB .238 6 12 11
G 44 0924 500 2 4 1.5 10 20 7
H 44 0926 500 1.1 26 1.5 5 12 8
H 43 0929 500 4 10 4.6 20 55 25
H 42 0934 500 0.2 0.8 0.23 0 0 0 .
H 41 0936 700 0.3 0.8 0.22 0 0 0 .
I41 0939 600 0.2 0.6 0.22 0 0 0 C
142 0944 600 1.3 2.8 1.9 6 1t 10 h
I43 0950 500 1.1 2.4 0.96 5 9 4
144 0950 500 1.2 2.2 0.88 5 9 3 " ‘
92
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E Calculated intensity
1 ) Altitude above Meter readings, mr/hr at H+1hr
A \ Position Time ground, ft MX-5 TIB “Scint” MX-5 TiB “Scint”
. J 44 0952 500 08 2 0.7 3 8 2.5
{j J 43 0956 500 1.4 3 1.25 7 15 6
4 X J 42 1000 600 0.3 1 0.32 6 2 1
A - J41 1004 500 0.3 1.2 0.3 0 0 0
o : K 41 1027 1060 0.3 0.8 0.25 0 0 0
R K 42 1030 700 0.4 0.8 0.17 0 0 0
K 43 1033 500 0.7 1.6 0.7 3 6 4
K 44 1036 500 0.4 1.2 0.4 7 3 2
L 44 1039 500 0.3 0.8 0.28 0 0 0
L 43 1042 500 0.4 0.8 0.32 0 0 0
L 42.5 1045 500 0.5 1.4 0.54 1.5 5 2
L 42 1045 500 1 2.6 1.07 5 15 6
) L 41.5 1047 500 4 6 2.6 25 35 20
L 41 1048 500 0.3 0.6 0.28 0 0 0
M 41 1054 500 0.7 i4 0.8 3 5 4
M 42 1052 600 0.4 1.2 0.4 0.7 3 2
M 43 1059 500 0.4 1.2 0.38 0.7 3 2
M 44 1102 500 0.4 1.2 0.38 0.7 3 2
’ N 44 1104 0.5 1.4 0.4 0.8 4 2
N 42.5 1107 500 0.4 1.4 0.38 0.7 4 2
N 42 1112 500 0.5 1.4 0.36 0.7 4 2
N 41 1114 500 0.4 1.0 0.28 0.7 4 2
0 41 1119 500 0.3 1.0 0.23 0.7 4 2
St. George 1125 600 1.6 4 1.25 9 25 8
Q 42 1126 600 1.7 4.4 1.5 10 30 10
93
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Inclosure 13

DATA FOR CLOUD TRACKING AIRCRAFT B-25 (COOK BOOK 3)

Meter readings,

mr/hr
Position Time Altitude Direction of cloud MX-5 T1B Remarks
E 42 0558 12000 Under 0.05 0.03 -
F 43 0608 12000 Under 0.1 0.1
I42 0623 12000 0.05 0.04
K 43 0639 12000 Under 0.05 0.03
M 43 0656 12000 Under 0.04 0.03
R 41 0725 12000 0.04 0.03 '
T 41 0750 12000 Under 0.1 0.2
W 42 0819 12000 Under 0.06 0.05
A 42 0847 12000 Under 0.05 0.05 Went home

sas 1

.
R e
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Inclosure 14

' DATA FOR CLOUD TRACKING AIRCRAFT B-29
¢
A
£, ! Meter readings,
1”4 mr/hr
- Position  Time  Altitude Direction of cloud MX-5 TI1B Remarks
.“
: : Cook Book 1
§ % Q42 0845 22000 Left 8 6
' Q42 0858 22000 Left 0 0
Z 39 1012 22000 0 0 Red 6 clear at 22000
”: d AC 43 1037 22000 20 40
| . AE 42 1050 20000 8 10  Directed to descend ;
: to 18000 2
‘ - AB 41 1058 19500 5 5  In patches ;
" . V 40 1120 18000 0 0 !
- , K 43 1148 18000 0 0  Red 6 clear at 18000; !
‘:' ; sent home :
A ] Cook Book 2 __!
b 1
1 Q24 0834 18000 20 95 }
£\ N 43 0845 18000 20 70 .
K 42 0902 18000 11 12 Directed to Bryce 1
% : Canyon on R-6 |
S 42 0912 18000 20 300 |
Q V42 0920 18000 20 4 N
' V 42 0922 18000 20 100 i
T 41 0927 18000 8 3 Bg L
P 42 1013 14000 20 80  Directed to R-6 at i
| 14000 '
- K 44 1035 14000 0 0 Bg
- T 41 1112 14000 9 12
i X 39 1123 14000 0 0  R-6 clear at 14000; 1
* sent home i

’
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Chapter 3

SHOT NANCY*

3.1 INTRODUCTION

3.1.1 The second shot of the Upshot/Knothole series, Nancy, was detonated on a 300 ft .
tower in Area 4 of Yucca Flat, NPG, at 0510 PST, 24 March 1953. The decision to fire was
made by the Test Director at the 2100 weather briefing on 23 March 1953.

3.1.2 The final forecast of contamination fall-out was made at 0400 PST, 24 March 1953
(Incl, 1). The actual fall-out (Incl. 2) was somewhat to the west of the predicted position. The
fall-out in the immediate vicinity (within 20 miles) of ground zero was somewhat greater than
expected. It is assumed that this was due 1o the fact that the winds aloft were weaker than S
forecast. 1

3.1.3 The On-Site ground survey started at 0545 and ended at 0830. This long period of .
time was due to poor communications. Radio reception in the area was generally poor. One
ground monitor team was unable to make any report by radio. The south and east portions of
the target area were readily accessible, and the data were plotted early; whereas the northwest
and north portions could not be delineated since most of this area was contaminated to an
extent greater than 10 r/hr. Area 2 in Yucca Flat was heavily contaminated.

3.1.4 General recovery, “R” hour, was announced at H+2 hr, With the Test Director’s
concurrence, however, four projects were released prior to this time. In addition to the above,
the Test Director released Project 15.4 at R hour to proceed past the 10 r/hr intensity line. 4

3.1.5 The point of maximum fall-out was in the immediate vicinity of Lincoln Mine. The ;
Test Director made the decision to have the people remain inside their homes as soon as it
was determined that the community was being contaminated. The maximum integrated dose of
gamma radiation did not exceed 3.4 roentgens. 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.

e

3.2 ON-SITE OPERATIONS

3.2.1 Two dry runs 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 satisfactory 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 and ’
completed the survey at 0711 hr. Two stake lines could not be reached as they lay entirely

*Period covered, 23 to 28 March 1953,
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E within the 10 r/hr iso-intensity line. One party of two monitors in the initial survey team

k. - received a cumulative exposure greater than the maximum permissible exposure. It was de-
Q 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 line, where they found they were
3 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 Incl. 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 plotting and briefing room and then through the oper-
ations office for a final clearance. This reduced the over-all iime required to process a party
through the building. To accomplish this, an additional clerk was assigned to the plotting and
briefing section.

3.2.4 The cumulative exposures for Rad-Safe monitors at the end of this 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)
milliroentgens.

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
next 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.

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 1
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. All vehicles out cf 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.

ro. 3.3 OFF-SITE OPERATIONS

3.3.1 Fixed and mobile monitors were distributed on D—~1 day as shown in Incl. 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 oz personnel and equipment

- to provide maximum coverage for the communities in this sector is described in Incl. 5, 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 Pioche, Nevada Highway 38 between Hiko and U. S.
Highway 6, Nevada Highway 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 Springs. A documentation of the actual levels
encountered in most of these areas is given in Incls. 6 and 7. Details of the rcport on Lincoln
Mine are covered in Sec. 3.3.6.

Confirmatory air sampling results at several of the locations given in Sec. 3.3.3 were
obtained and are shown in Incl, 8.

Water samples of interest collected by Off-Site personnel are listed in Incl. 9.

3.3.4 The final fall-out pattern as determined from all the ground survey information
collected is illustrated in Incl. 10.

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 Linculn 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 Yor easy reference the data for Lincoln Mine have been separaied from the rest
of this report and appear in Incls, 11, 12, 13, and 14,

3.3.6.2 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 instruments consisting of a T1B, an AN/PDR 34, an MX-5, and
a Victoreen 389. Two monitors, H. J. L. Rechen, Sanitary Engineer, PHS, and E. S. Claborn,
ACD, USN, were assigned.

3.3.6.3 Atomic cloud debris became visible to Lincoln Mine at 0550 PST. The cloud
passed directly overhead at 0615. Three separate clouds were apparent, all moving in a NNE
direction. A low level cloud passed the station at 0625.

Fall-out was first noticed at 0650 with a reading of 3 mr/hr. By 0709 a peak reading of
580 mr/hr was noted. At 0720 the fall-out appeared complete. Incl. 12 is a record of these
readings.

At 0650 PST, the monitor in charge of the station informed Mr. Perkins, the Mine Super-
intendent, 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 PST, a low level cloud was observed 5 miles west of Lincoln Mine. The cloud
appeared to be traveling at the rate 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 J. Servis, Cm! C,
and ['uncan Holaday, PHS, members of the Off-Site Section, visited the mine at 1300.

3.3.6.4 It is believed that the personnel at Lincoln Mine did not receive a do-.age greater
than 3.4 r. In Incl. 12 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~''? 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 out<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>