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FOREWORD

This report has had classified material removed in order to

make the information available on an unclassified, open

publication basis, to any interested parties. This effort to

declassify this report has been accomplished specifically to

"support the Department of Defense Nuclear Test Personnel Review

(NTPR) Program. The objective is to facilitate studies of the

low levels of radiation received by some individuals during the

atmospheric nuclear test program by making as much information

as possible available to all interested parties.

The material which has been deleted is all currently

classified as Restricted Data or Formerly Restricted Data under

the provision of the Atomic Energy Act of 1954, (as amended) or

is National Security Information.

This report has been reproduced directly from available

copies of the original material. The locations from which

material has been deleted is generally obvious by the spacings

and "holes" in the text. Thus the context of the material

deleted is identified to assist the reader in the determination

of whether the deleted information is germane to his study.

It is the belief of the individuals who have participated

in preparing this report by deleting the classified material

and of the Defense Nuclear Agency that the report accurately

portrays the contents of the original and that the deleted

material is of little or no significance to studies into the

amounts or types of radiation received by any individuals
during the atmospheric nuclear test program.
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It is the primary purpose of this report to record test operation
data and experience for Operation Teapot which will be of greatest use to
tho se responsible for the future planning and executing of test operations
and the utilization and development of the Nevada Test Site. This report
has been compiled as a general summary with a view toward its reference

~ '4 value to th~e Atomnic Energy Commission. I
The entire report is comprised of seven principal parts. Part I

presents a general activities account of the operation; Part 11 is the scien-
tific version of the operation's objectives and accomplishments as pre-
senited by the Test Director of the Joint Test Organization; Part III pre-
sents the aspects of the Public Relationrs and Information Programs; Part
IV presents the Federal Civil Defense operations; Part V presents the 3
Department of Defense operations; Part VI presents the Nevada Test Site
support account including engineering, construction and logistical functions
performed mainly at the Nevada Test Site; Part VII presents the Operation
Teapot costs.

Since this report has been compiled within a very short time after
the termination of Operation Teapot, no conclusions or recommendations
have been included but will be developed in the future contingent upon the
completion of various studies of the segments of the operation.

PART I - GENERAL ACTIVITIES -ACCOUNTA

CH-APTER 1 - SUMMARY

1.1w OPEiRATION SITE

Nevada Test Site (formerly called the Nevada Proving Ground) is a
facility of the Atomic Energy Commission for the full-scale testing of
nuclear devices ar-i weapons. It was established in early 1951 as a "back-
yard laboratory" for the Los Alamos Scientific Laboratory's weapons
development program as an alternate to the more remote Pacific Proving
Ground. The Nevada Test Site is a location where relatively small yield
devices and weapons can be detonated in less time and with considerably
less effort and expense than is required overseas. The site is located in
Nye County. Nevada, 70 miles northwest of Las Vegas, Nevada, on land
acquired from U. S. Air Force's Las Vegas Bombing and Guanery Range,
with the exception of a small tract at the south end which was withdrawn
from public domain as the location for Mercury. the base camp facility.
The test site is a rectangular tract approxi~mately 16 miles east and west
by 40 miles north and south, totaling approx~imately 650 square miles. The



tract apptlded to the south end for Mercury contains three bjupri .Ii The go.ographical location in its relationship to the B5ombing and Guinnery
Riin~ge and surrounding communities is shown in Yigure 1. Operationally,

the Nevada Test Site is comprised of two areas, the forward area where
the tests and experiments are conducLeAd and the base camp (Mercury) area.
The forward area includes firing sites in both Frenchman and Yucca Flats
and the Control l-oint facilities which are located between those flats. A
map of the forward area is shown on Figure 2. Mercury (formerly called
"Canrp 3') provides facilities for feeding and housing test personn-el, main

administrative area, mnoor pool and electrical pow~er plant. Figure 3 shows
an aerial view of Mercury. A mnap of Mercury is shown on Figure 4.

Practically alI structures and facilities at the Nevada Test Site are
owned and operated under the direction of the Atomic Energy Commission.
However, the Department of Defense nas established a motor pool for ser-
vicing its vehicles and tv-) warehouses for the handling of its materials and
supplies. These facilities are operated by the Department of Defense.

Responsibility for the normal operation and maintenance of the test site
rests with the Manager, Santa Fe Operations. This responsibility is dele-
gated by the Manage::', SFO, to'the Ma;sager, Las Vegas Field Office. The
Field Office accomplishes the functions of engineering, design, construction,
camp operation and maintenance through its various contractors.

1.? OPERATION PLANNING

In March 1953 the pr.-grarn assumption for Fiscal Year 1955 pertaining
to test operations at the Nevada Test Site established plans for full-scale
test operations at NTS as follows:

(a) Operation Teapot - Fall of 1954

(b) Operation (unnamed) - Fall of 1955

In a subsequent meeting participated in by personnel from the Scientific
Laboratories and Santa Fe Operations Office, it was determined that the
execution of a full-scale test on an annual basis at each NTS a: i PPG did not
appear practical. Accordingly, a revised schedule was developed which
planned for a Ranger-type operation at NTS in the fall of 1953 and a develop-
ment, military effects and civil effects operation of general magnitude equiv-
alent to Upshot-Knothole in either late fall 1954 or early spring 1955. Planning
was modified again on the basis as follows:

2[
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FI
(a) Operation Domino - Ranger-Type - Fall 1953

(b) Operation Teapot -De~velopment and Military Effects-
Fall 1954

(c) Operation Julep - Development and Military Effects and
Weapons Effects - Fall 1955

By July 1953 the revised Fiscal Year 1955 Full-Scale Weapons Test
Budget Assumption applicable to NTS was developed to plan for the follow- 4

ing operations:

(a) Operation Domino- Fall 1953

(b) Operation Teapot - Fall 1954

(c) Operation Julep- Spring 1956

In March 1954, planning was further revised to include the following
operations: :

(a) Operation Teapot I - Fall 1954

(b) Operation Teapot II - Spring 1955

(c) Operation Dixie - Fall 1955

Subsequent to the preparation of estimates on the above basis,

alternate estimates were prepared encompassing the following assumptions:

(a) Operation Teapot - Spring 1955

(b) Operation Dixie - Fall 1955

(c) Operation Julep - Fall 1956

In the preparation of the Mid-Year Review 1955 estimates were pre-
pared in the fall of 1954 on the fo4owing basis:

(a) Operation Teapot - Operational Period from 2-1-55 to 4ý30-55
inc lus ive

7



(b) This aburziption planned for twelve detuoations consi:;ting of Lwo
air drops, a sub-surface shot, five 300-foot tower shots, and
four 500-foot tower :;hots. This planning required the reactiva-
tion of Area 9 involving the construction uf a new "300" station, II
several lesser instrument stations and associated signal and
power cable.

At Meeting 1020 on August 18, 1954, the Commission, by Staff Paper
AEC 707/5, dated September 9, 1954, made their decision on AEC 707/3,
"Nevada Proving Ground Test Activities for Calendar Year 1955." This a
approved the condIUcting of a series of atomic tents at the Nevada Proving !
Ground during the Calendar Year 1955, commencing about mid-February,

aiid generally of the scope outlined in paragraph 5 of AEC 707/3.

1.3 OPERATING CRITERIA FOR OPERATION TEAPOT

In AEG Staff Paper 141/22 dated February 5, 1954, subject: "Use of
Nevada Proving Ground," the Commission determined the palicy with
respect to future use of the Nevada Proving Ground. Reconsideration was
given to this in AEC Staff Paper 141/25 dated June 24, 1954, in evaluating
the continued use of the Nevada Proving Ground for atomic testing activ-
ities in the light of comments from the General Advisory Committee and
the Advisory Committee on Biology and Medicine. Paragraph 6 of Appen-
dix "A" of AEC Staff Paper 141/25 set forth the operating criteria for
Operation Teapot.

"a. The number of nuclear shots at the Nevada Proving Grounds in
one year should be determined by laboratory' requirements as
reviewed by the Division of Military Application in the light of
other pertinent considerations and approved by the Commission. AL

"b. Each nuclear shot programmed whether AEC, military or civil
defense should be justified individually and the number involved
should be held to the minimum consistent with technical require-
ments.

"c. Each potentially hazardous shot should be separately identified
and justification for such a shot should include plans for con-
trolling or reducing fall-out from it.

"d. Shots should be scheduled with more elasticity, so that non-
critical shots may be fired when conditions are not right for more
critical or marginal shots. Such elasticity will benefit from
addition of new firing areas.,i

8



"e. Marginal shots should be fired only under satisfactory weather
conditions that have a high degree of predictable stability. The
possibility of continuing postponements and of resulting extension
of series duration should be accepted. Participating organiza-
tions and units should be advised that they must accept the
possibility of postponements on such shots.

"f. Any air drop of more than I KT projected yield should be sched-
uled only after thorough evaluation of the reliability of its fusing
system.

"g. Shots should be limited as follows with regard to yield and burst
altitude, with maximum yield to incorporate a reasonable allow-
ance for error:

Surface and sub-surface, I KT

300-foot tower, 25 KT

500-foot tower, 50 KT

Air drop, 80 KT (fireball not to touch ground)

"Prior to detonating a 50 KT weapon from a 500-foot tower the
safety factor calculated for such a shot should be confirmed by
detonating a shot of lesser magnitude from a 500-foot tower."

In memorandum to Brig. General K. E. Fields from Yames E. Reeves and
Alvin C. Graves dated December 7, 1954, subject: 'Operation Teapot,"
a specific program for the conductance of Operation Teapot was submitted
for Commission approval.

Operation Teapot was conducted throughout its duration in conformance
with the operatinig criteria set forth above and in accordance with the plan
referred to in the above-mentioned December 7 memorandum.

9
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1.4 OPERATION SCOPE AND SCHEDULE

1.4.1 GENERAL

Operation Teapot was a full-scale operation developed by the Atomic

Energy Cmrmmission'(AEC) for testing nuclear devices and experimental
weapons evolved in the Los Alamos Scientific Laboratory (LASL) and
the University of California Radiation Laboratory (UCRL). In addition
to extensive diagnostic experimental programs conducted by the$e
laboratories, there was also included a program of Weapons Effects
Tests sponsored by the Department of Defense (DOD) and a Civil Effects
Test program sponsored by the Federal Civil Defense Administration
(FCDA) and the Atomic Energy Commission's Division of Biology and
Medicine as a joint effort. The final approved readiness schedule is
shown in Table 5, Part I1. The sequence of shots as they actually
occurred is shown in Table 6, Part It. The scientific objectives, oper-
ational concepts and technical conclusions are discussed in Part II,
Scientific Account.

1.4.2 SCHEDULE -

The first readiness date was February 15, 1955, for the TURK I
device. The first Advisory Panel meeting to consider the firing of this
shot was held on February 14, 1955. Figure 5 is a Shot Delay Chart
showing the extent and general reasons for shot postponements. ZUCC-
HINI was detonated as the last shot of the Teapot series on 150500 PDT
May.

The following is a listing giving the summary of results of the
Advisory Panel evaluation meetings during Operation Teapot.

'I,
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TEAPOT

SUMMARY OF REPORTS OF ADVISORY PANEL

Next
Meeting

Meeting Objective Scheduled Results
February

14Z130 TURK 150545 150030 Continue preparations

150030 TURK 150545 Fallout prediction unfavorable
Postponed 24 hours

151030 Continue preparations

152130 TURK 160545 161030 Fallout prediction unfavorable
Postponed 24 hours

161030 TURK 170545 (16Z130) Fallout situation appeared un-
favorable, but preparations

171030 continued until 161630 when
Test Mgr. and Scientific
Advisor decided to postpone 24
hrs and set meeting for 171030

171030) (TURK) 180545 181030 Fallout prediction unfavorable
) ( Postponed 24 hours.

171030) (WASP 180730 172030 Continue preparations

17Z030 WASP 180730 180630 Continue. Situation favorable
at 180630, but because of a/c
difficulties, WASP was not

fired on sched. Next meeting
on WASP set for 181030

181030) (WASP as soon as possible WASP fired at 181159

) (
181030) (TURK 190540 182030 Continue preparations

182030 TURK 190540 190200 Continue preparations

190200 TURK 190540 191030 Fallout prediction unfavorable
Postponed 24 hours.

191030 TURK 200540 211030 Fallout prediction unfavorable
Postponed 48 hours

12



Next
Meeting

Meeting Objective Scheduled Results

211030) (TURK 220530 Fallout prediction unfavorable
) ( Postponed 24 hours

211030) (MOTH 220550 212030 Continue preparations

212030 MOTH 220545 220200 Continue preparations

220200 MOTH 220545 221030 MOTH fired at 220545

(TURK 230535 Weather unfavorable for
221030 Feb 23

(TESLA 230535 Electrical difficulties
Feb 25 earliest ready date

231030 TURK 240535 241030 Fallout prediction unfavorable
Delay until Feb 25

241030 (TURK 25035 251030 Fallout prediction unfavorable
S( Postponed 24 hours

(TESLA 250535 TESLA not ready before
March I

251030 TURK 260535 252130 Continue preparations

252130 TURK 260535 261030 Fallout prediction unfavorable
Postponed Z4 hours A*/!

261030 TURK 270530 27'1030 " "

271030 TURK 280530 281030 "

(March)
281030 (TURK 010530 to

(TESLA 010530 282130 Continue preparations
(March)

282130 TESLA 010530 010400 Continue preparations
March
010400 TESLA 010530 011030 TESLA fired 010530 March

011030 TURK 020530 012130 Continue preparations

13



Next

Meeting
Meeting Objective Scheduled Results

01Z130 TURK 020530 020400 TURK

020400 TURK 020530 031030 Fallout prediction unfavorable

Postponed 48 hours

031030 TURK 040525 041030 Fallout prediction unfavorable
Postponed 24 hours

041030 TURK 040525 061030 Fallout prediction unfavorable
Postponed 48 hours

061030 TURK 070520 062130 Continue preparations

062130 TURK 070520 070400 Continue preparations

070400 TURK 070520 TURK fired at 070520

081030 HORNET090520 091030 Fallout prediction unfavorable
Postponed 24 hours

091030 (HORNET0905Z0 101030) (Fallout prediction unfavorable;
( ) (Also clouds unfavorable for
S( ) ( sampling.

(APPLE 090520 101030) (Operations postponed 24 hours

(HORNET 110520 102130 Continue preparations

101030 (
(APPLE 11020 Technical difficulties; not ready

before March 11

102130 HORNET 110520 111030 Fallout prediction unfavorable

Postponed 24 hours

111030 HORNET 120520 112130 Continue preparations

112130 HORNET 120520 120400 Continue preparations

120400 HORNET 120520 HORNF.T fired 120520 March

141030 APPLE 150515 142130 Continue preparations

142130 APPLE 150515 150400 Continue preparations

14



Next
Meeting

Meeting Objective Scheduled Results

March

150400 APPLE 150515 161030
(Changed to Fallout Prediction unfavorable
151330) Postponed 48 hours.

151330 APPLE 160515 152030 Continue preparations

152030 APPLE 160515 160330 Continue preparations

160330 APPLE 160515 171030 Fallout prediction unfavorable
Postponed 48 hours j

171030 APPLE 160515 181030 Fallout prediction unfavorable
Postponed 24 hours

181030 APPLE 160515 191030 Fallout prediction unfavorable
Postponed 24 hours

191030 APPLE 201030 Fallout prediction unfavorable
Postponed 24 hours

(APPLE 211030 Fallout prediction unfavorable

211030 ( Postponecd 24 hours
(BEE 211030 Technical difficulties

Postponed 24 hours

(APPLE Z20505 Fallout prediction unfavorable
211030 (Postponed 24 hours

( BEE 220505 212130 Continue preparations

212130 BEE 2Z0505 220330 Continue preparationsj

220330 BEE 220505 BEE fired 220505 March

(APPLE 230505 Fallout prediction unacceptable
221130 (

(ESS 230900 222130 Continue preparations

15
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Next
Meeting

Meeting Objective Scheduled Results

March

222130 ESS 230900 230730 Continue prcparations

230730 to
231120 ESS 230900 ESS fired 231230 March

(APPLE Z50505 24Z130 Continue preparations

Z41030 (: (HADR Z50900 24Z130 Continue preparations

* 1 (APPLE 250505 Fallout prediction unfavorable

'1 242130 ( Postponed

(HADR 250900 HADR executed 250900 March

(APPLE 270500 262130 Continue preparationsZ61030

S213 (WASP PRIME 27 Continue, at 1500 WASP PRIME
was eliminated from consider-
ation in favor of APPLE

262130 APPLE 270500 270345 Continue preparations

270345 APPLE 270500 272130 Fallout prediction unfavorable.
Postponed 24 hours. 272130

meeting cancelled.

Z81030 (APPLE 290455 282030 (Continue for APPLE at 290455.

(WASP PRIME 291000 ( Continue for WASP PRIME at
( 291000 - Z91300

282030 (APPLE 290455 Z90330 (Preparations continued for APPLE

(WASP PRIME 291000 (at 290455 & WASP PRIME at
(291000.

Z90330 (APPLE 290455 (APPLE detonated at 290455.

(WASP PRIME 291000 290830 (Continue preparations

16



Next
Meeting

Meeting Objective Scheduled Results

March

290830 WASP PRIME 291000 WASP PRIME was fired
291000 March

April

0Z1030 HA 030900 022000 Continue preparations

022000 HA 030900 030730 Continue preparations

030730 HA 030900 031045 Could not be fired due to
operational failure of air-
craft; cancelled at 0815 for
April 3.

031045 HA 040900 040800 Weather conditions for air-.
craft unfavorable; postponed

I r Z4 hrs.

040800 HA 050900 050800 Weather conditions for air-
craft unfavorable; postponed
24 hro.

050800 HA 060900 052030 Continuing preparations

052030 HA 060900 060730 Continue preparations

060730 HA (An informal meeting at CP) HA was fired 061000

070830 (MET 080900 Continue for MET and retain I
(POST 080430 07Z130 capability for POST

072130 (MET 080900 080730 Continue for MET only.
CPOST 080430

080730 MET 080900 082130 Fallout prediction unaccep-
table for MET to be fired
April 8. Continue prepara-
tions for MET 4/9/55

17



Next
Meeting

Meeting Objective Scheduled Results

April

082130 (MET 090900 090300 Continue for both MET & POST
(POST 090430 April 9.

090300 POST 090430 090530 POST detonated at 090430 APRIL

090530 MET 090900 MET postponed at the 090730
090730 111030 meeting. Not to be fired

earlier than Tuesday, April 12

111030 MET 120900 120830 Fallout prediction unfavorable
to fire MET April 12

120830 MET 130900 130830 Fallout prediction & clouds
unfavorable for MET April 13

130830 MET 140900 140830 Fallout prediction unfavorable
to fire MET April 14.

140830 MET 150900 142130 Continue preparations

142130 MET 150900 150530 Continue preparations

150530 MET 150900 150730 Continue, but unfavorable fall-
out pattern to fire at 0900

150730 MET 150930 Continue, fallout pattern
shifting

150930 MET 151115 151045 Continue preparations

151045 MET 151115 251030 MET fired at 151115

251030 APPLE I1 260520 261030 Fallout prediction unacceptable;
Cloud cover unfavorable &
experiments not ready. Post-

poned 48 hrs. 4

261030 APPLE IN 270515 262130 Continue preparations

18
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Next I
Meeting

Meeting Objective Scheduled Results

April

262130 APPLE It 270515 270345 Continue preparations

270345 APPLE 11 270515 271030 Fallout pattern unfavorable.Postponed 24 hours.

271030 APPLE 11 280515 272130 Continue preparations

272130 APPLE 11 280515 280345 Continue preparations

280345) 1
280445) APPLE 1I 280515 281030 Fallout pattern unfavorable.

Postponed 24 hours.

281030 APPLE 11 290515 291030 'Weather & fallout pattern un-
favorable. Postponed 48 hrs.

-291030 APPLE H 300510 301030 Fallout pattern unacceptable
213 APL LI300 3000 Postponed 48 hours.

301030 APPLE 11 010510 May 302130 Continue preparations

302130 APPLE 11 010510 May 010345 Continue preparations

May

010345 APPLE II 010510 G10030 Cloud sampling uncertain due to
overcast in test area. Postponed

011030 APPLE 1I 020510 012130 Continue preparations

012130 APPLE 11 020510 021030 Unfavorable fallout pattern.
Postponed 24 hours.

"" 021030 APPLE II 030510 031030 Unacceptable fallout prediction
P.ostponed

:i •,i



Next
Meeting

Meeting Objective Scheduled Results

May

031030 APPLE It 040510 032130 Continue preparations

032130 APPLE II 040510 041030 Unacceptable fallout prediction
Postponed

041030 APPLE II 050510 042130 Continue preparations

042130 APPLE II 050510 050345 Continue preparations

050345) AP'PLE 11 050510 061030 APPLE II detonated 050510
050445) 061030 Panel meeting canceled

071230 ZUCCHINI 081030 Unfavorable weather.Postponed

081030 ZUCCH1NI 090505 091030 Unacceptable fallout pattern
Postponed

091030 ZUCCHINI 100505 101030 Unfavorable fallout pattern

Postponed

101030 ZUCCHINI 110505 102130 Continue preparations

102130 ZUCCHINI 110505 110330 Continue preparations

110330 ZUCCHINI 110505 111030 Fallout pattern unacceptable
Postponed

111030 ZUCCHINI 120500 112130 Continue preparations

112130 ZUCCHINI 120500 120330 Continue preparations

120330 ZUCCHINI 120500 131030 Fallout pattern unacceptable
Postponed 48 hours

131030 ZUCCHINI 140500 Inform 131530 Unfavorable weather picture.
131530 - conditions still
unacceptable. Informal meeting
scheduled for 141500

[i 20



Next
Meeting

Meeting Objective Scheduled Results

141500(inform) ZUCCHINI 150500 142030 Continue preparations

142030 ZUCCHINI 150500 150330 Continue preparations

150330 ZUCCHINI 150500 ZUCCHINI detonated.
Teapot series completed

A total of 122 formal evaluation meetings were held. There were
fifty-four postponements due to predicted adverse meteorological con-
ditions. These unfavorable weather conditions created not only an
unfavorable fallout prediction, but in some cases due to excessive cloud
cover also made it unfavorable for cloud sampling. T'here were three
"postponements due to the scientific technical difficulties and four post-
ponements because of aircraft operational difficulties. Several of the
postponements were due to a combination of the above factors. It is
considered that not one good firing day was missed, and at the most,
possibly two marginal firing days were missed.

1.4.3 DUAL CAPABILITY

In a Commission Staff Paper, AEC 141/25 (See Section 1.3), criteria
were set forth for tests in Nevada which included the following: "Shots
should be scheduled with more elasticity, so that non-critical shots may

+ I be fired when conditions are not right for more critical- or marginal
>1". shots.'

Accordingly, the Test Manager and his Scientific Advisor wrote a

memorandum to the Division of Military Application dated 7 December

1954 in which the proposed Teapot shots were divided into two groups
according to expected difficulty from the off-site fallout point of view,
and elaborated on a plan for firing either difficult shots or easy shots,

designated as Group A and Group B shots, respectively, depending on
the suitability of weather for difficult shots.

It seems useful, therefore, to consider the results of this dual
capability approach and to determine whether a similar plan should be
adopted for future operations. Those instances in Operation Teapot in
which two shots were considered are summarized in the following para-
graphs.
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Orn 17 February at 1030, the first weather nmtting to consider two
shots was held. TURK, a 500-foot tower shot with a maximum yield of
50 KT, and WASP, a 2 KT 800-foot airburst, were both ready, TURK
was considered a difficult shot and WASP easy. Because the fallout
pattern was forecast to the south over the Control Point, Camp Mercury,
and Desert Rock, TURK was postponed; WASP was continued since some
change in wind direction prior to shot time was possible. After consid-
oration in several other meetings on 17 February and the morning of 18
February, and after delays due to aircraft difficulties and cloud cover,
WASP was fired at 11:59 a. m. on 18 February 1955. The pattern would
have been unacceptable for TURK.

., meeting was held on 211030 February to consider the possibility of
firing TURK at 220530 or MOTH at 220545. The predicted fallout pattern

was slightly east of south and was unacceptable for TURK. MOTH, how-
ever, was continued. Essentially the same fallout pattern was predicted
at the 212030 February meeting, and MOTH was continued. At a meeting
at 220200 February the main fallout pattern was forecast to be slightly

east of Frenchman's Flat with the 4r line extending out 10 miles and with
0. Zr at 30 milcs. After a confirmatory meeting at 0415, MOTH was

detonated at 220545 February. The pattern would have been unacceptable

for TURK.

A Meeting was held at 281030 February to consider TESLA and TURK.
For TURK, the predicted pattern had a bearing of 900 and indicated that
the 4r line would be over St. George. This was unacceptable. For

TESLA, the 4r line extended only 45 miles. This was acceptable. At
the 282130 meeting, the developing situation showed no shear in the winds,
and the 4r line extended 80 miles on a bearing of 920. It was not consid-

ered acceptable to put so much activity in the Bunkerville-St. George
area on an easy shot. However, since the situation was changeable,
TESLA was continued. At the 010400 meeting, more shear was antici-
pated and a pattern was predicted in which the bearing was 980 and in
which the 4r line extended only 50 miles. This was acceptable, and

TESLA was fired at 010530. The pattern was essentially as predicted
and would have been unacceptable for TURK. TURK was detonated on
070520 March without a dual capability.

In the period between 14 February and 7 March the only acceptable
day for the TURK detonation was the day it was fired. The planned

flexibility of the schedule permitted the Test Organization to test three
alternate devices during that period. This shortened the operation by

insuring that the acceptable day for TURK was not missed, as well as

by utiliziing.the poorTURK weather for, less critical shots. r



At the 091030 March meeting of 1955, consideration was given to

firing HORNET or APPLE. The forecast pattern was to the north with

very little shear, and expected cloud cover was unacceptable for

sampling. Showers were forecast downstream, and a very hIavy fall-

out activity was predicted in the vicinity of Lincoln Mine. In view of

so many unfavorable factors, both shots were postponed. A second

meeting to consider these shots was held at 101030 March. The pre-

dicted pattern indicated an infinite dose of 6r near Alamo. Since the

technical people wanted time to clean and re-align mirrors, it was

agreed not to continue APPLE under such marginal conditions. How-

ever, HORNET was continued onthe chance that the pattern might

shift farther from Alamo. At the 102130 meeting no improvement was

evident and, in view of a prediction of 8r a few miles from Alamo, the

test was discontinued. HORNET was fired at 120520, with APPLE not

ready because of technical difficulties.

On the morning of 17 March a meeting was held to consider APPLE.

The forecast fallout pattern was to the south with the 4r line extending

120 miles. Z00r was predicted at the distance of the Control Point, and
75r in the vicinity of Mercury and Desert Rock.' Hence, APPLE was

postponed. Although this wind pattern did not verify, the actual winds

for the next morning had almost no shear from the surface to 35 ,000

feet, and, even though these winds were light, the 4r line would have

extended 120 miles to the southwest. This pattern would have been

rejected.

A meeting was held at 211030 March to determine whether APPLE

or BEE could be detonated on the 22nd of March. Since it was predicted

that APPLE would deposit 13r near Las Vegas, and since it was reason-

ably certain with the existing synoptic situation that fallout would occur

in the Nellis-Las Vegas region, APPLE was postponed. Because the

Ir line for BEE was predicted to extend only 60 miles, BEE was con-

tinued. After several confirmatory meetings, BEE was detonated at

220505 March, as predicted fallout from APPLE would have been

unacceptable in the Nellis-Las Vegas region.

A meeting was held on 221130 March to consider conditions for

APPLE and ESS. Since 15-20r was predicted on the road from Las

Vegas to Glendale for APPLE, and since the experimental people pre-

ferred additional time to give them more assurance of successful
23



experiments, APPLE was postponed; however, ESS was continued.
Although the weather was acceptable for ESS from an off-site public
safety point of view, experimental equipment to record fallout had

been positioned in the east-southeast sector, and it was considered
desirable from a technical point of view to obtain data from this equip-

ment. Since a favorable shift was possible, an almost continuous

meeting was held from 0730 until 1200 hours. At that time, it was

predicted that the pattern would be in the acceptable sector and ESS
was detonated at 231230 March.

A meeting held at 241030 March determined that weather conditions

favorable for both APPLE and HADR were possible, and preparations

were continued to fire both shots. At the Z130 meeting it was agreed

that APPLE could deposit an extremely heavy dose of radiation in the

Las Vegas-Nellis area and that it was too risky to consider the firing

of APPLE under these conditions. IHADR was continued and the test
completed on 250900 March.

At a meeting held on 261030 March it was decided to continue both
APPLE and WASP-PRIME; however, at a subsequent informal meeting
held at 1500 hours, WASP-PRIME was eliminated from consideration.
APPLE was discontinued at the* 0345 meeting since the pattern that

developed would have put an infinite dose of Z00r at the Control Point

and 40r at Mercury. A second meeting to consider APPLE and WASP-
PRIME was held at 281030 March, and after a number of confirmatory

meetings APPLE was detonated at Z90455 March. At 290830 March a
decision was made to fire WASP-PRIME as well. WASP-PRIME was
detonated at 291000 March.

At a meeting held on 070830 April to consider MET and POST the

Spredicted fallout pattern was on a bearing of 1070 with 25r near Crystal

Springs. Although the predicted winds were extremely light, a heavy

concentration of fallout was predicted quite far out due to the almost

complete absence of horizTontal shear in the winds. Because of the

possibility that some shear might develop, preparations were con-

tinued for both MET and POST. At the Z130 meeting POST was dis-

continued in favor of MET, but at a meeting held at 080700 the predicted

shift in the winds had not occurred and very heavy fallout was

possible on Mercury or Indian Springs. Hence, MET was postponed.

At a meeting held at 082130 April very short fallout patterns were

, predicted with the 4r line extending out only 50 miles for MET; con-

sequently, both POST and MET were continued and POST was detonated

at 090430 April. MET, however, was discontinued at the 090530

meeting. MET was finally detonated on 151115 April.
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Operation Teapot was concluded with the firing of APPLE II and
ZUCCHINI with no dual capability.

In evaluating the dual capability system used for the first time on
Operation Teapot, it seems clear that the following results were
obtained:

a. The average interval between shots on Operation Teapot was

less than that on Operation Upshot-Knothole and, hence, the over-
all length of the operation was materially decreased even though
more stringent criteria ,for off-site fallout and for acceptable weather
were adhered to.

b. Many shots were tested at an appreciably earlier date than would
have been the case if the Upshot-Knothole concept of operations had
been followed. For example, under the Upshot-Knothole concept of
operations with Teapot fallout criteria, if TURK had been scheduled
for 15 February, it would have been fired on the 7th of March.
Hence, WASP, MOTH, and TESLA would have been fired some three
weeks to a month later than the date on which they were actually
fired. Since the data for WASP were needed for a decision to design,
produce, and test WASP-PRIME as well as HA and HADR, all of
these shots would have been postponed until at least mid-April. It
is also probable that there would have been insufficient time to
modify BEE and HORNET.

c. Both APPLE and WASP-PRIME were fired on 29 March. This
is the first example in any test series of two nuclear tests being
conducted on the same day. Such a procedure would have been
impossible without the dual capability concept, and its effect on
shortening the operation is evident.

It is concluded that the dual capability concept of operations is
advantageous and should be adopted where pertinent in future operations.

!!:1 25
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1.5 ORGANIZATION

By Directive issued December 13, 1954, subject: "Directive for

Operation Teapot," the Director of the Division of Military Application

directed that to implement the commitments being made to the Department

of Defense and to provide for the orderly planning and conduct of Operation

Tapot, the Maniager, Santa Fe Operations, designate a Test Manager for

Operation Teapot. Mr. James E. Reeves was designated as Test Manager

for Operation Teapot at the Nevada Test Site. During the planning stages

the Test Manager was responsible to the Manager of Santa Fe Operations.

By a Directive issued January 21, 1955, to the Test Manager, the Manager

of Santa Fe Operations set forth instructions for Operation Teapot. The

Test Manager was charged with the responsibility for the over-all direction

of the test operation and the operational planning therefor (exclusive of

scientific experiments). Specifically, along with other instructions, he was

directed to execute Operation Teapot in accordance with the plan approved

by the Commission and conduct the operation in accordance with the criteria

approved by the Commission in AEC 141/22 dated February 5, 1954, and

revised in AEC 141/25 dated June 24, 1954.

By Announcement No. 3, Office of the Manager, Santa Fe Operations,

dated January 27, 1955, February 1, 1955, was designated as the beginning

of the operational period for Operation Teapot at which time the Test Organ-

ization would assume operational status with headquarters at Mercury

(Nevada Test Site), Nevada. By Announcement No. 8., Office of the Manager,

SFO, dated April 29, 1955, the operational period was terminated at mid-

night on the fourteenth day following the execution of the final detonation

(D + 14). Hence this date was established as May 29, 1955. During the

operational period the Test Manager reported directly to the Director of

Division of Military Application, U. S. Atomic Energy Commission,

Washington, D. C., on the general conduct of the test and to the Department

of Defense and the Federal Civil Defense Administration on matters concern-

ing their participation. The Joint Test Organization Chart (Operational

Period), Operation Teapot (dated 12-15-54) and the Joint Test Organization

Chart, Spring 1955 Continental Test (dated 1-15-55) are shown as Figures

6 and 7. Figure 8 depicts the Test Director's Organization Chart, and

Figure 9 shows the Support Director's Organization Chart. Personnel to

staff the Joint Test Organization were drawn from the resources within the

Atomic Energy Commission's Santa Fe Operations organization, AEC con-

tractors and from various services within the Department of Defense, the

Federal Civil Defense Administration and other Federal agencies. Staff

assistance was furnished to the Joint Test Organization by Divisions of

Santa Fe Operations Office throughout the operation. The U. S. Public

Health Service, the U. S. Weather Bureau and Civil Aeronautics Adminis-

tration furnished personnel to assist within the Test Organization.
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II
Dr. Alvin C. Graves was designated Scientific Advisor, providing staff

assistance to the Test Manager on matters involving the scientific conduct

of the test program. He was Chairman of the Advisory Panel. This panel
was comprised of persons qualified in biomedical aspects of radiation and
in blast, fallout and meteorological prediction, whose function was to advise
"the Test MEnrager on matters within their fields of interest. This panel
advised the Test Manager concerning the executing or delaying of a sched-
uled detonation.

Functions and procedures of other elements of the Test Organization,

.' 1as shown in the Joint Test Organization Chart (Figure 7), are set forth in
the appropriate subsequent chapters.

44
1.6 GENERAL ACTIVITIES OF THE TEST DIVISION

The Test Division, Santa Fe Operations Office, is responsible to the A U
Manager, SFO, through the Assistant Manager for Engineering, Construc-
tion and Test Operations, for matters relating to bcth continental and offe !
continental test programs at AEC proving grounds for nuclear devices,
weapons and weapon components and their effects. In particular, the Test
Division coordinates the planning, development and execution of full-scale
testing programs at the AEC proving ground.,, including the use of such A,
grounds for effects tests or uses by other agencies, and coordinates and'
arranges for necessary AEC and contractor support to the agency involved.
In this respect much planning and coordination is constantly required with

[. other Divisions of Santa Fe Operations Office, Field Managers, the scien-
tific laboratories, DOD, and other Government agencies and the Federal
Civil Defense Administration.

In conformance with the general functions outlined above, the Test Div-
ision, SFOO, began the definite planning for Operation Teapot during the
latter part of 1953. This was initiated from the tentative participation re-
quirements and scope of scientific tests as submitted by the scientific
laboratories and DOD. In about May and Tune of 1954, tower construction
requirements were coordinated. with Engineering and Construction Division,

SFOO. In June 1954, the Test Division began to formulate the Joint Test
Organization Chart, coordinating the various organizational elements with
appropriate test participants. With final approval of the chart, action was
taken to staff the Joint Test Organization positions with personnel from AEC,

SFOO and AEC contractors, other Government agencies, the DOD, and the
scientific laboratories. Action was initiated to consummate agreements with
DOD and FCDA. Logistical requirements such as housing, office space, A

warehouse space, motor vehicles, and communications, both telephone and1.' radio, were received from various test participants, reviewed and passed
on to the Suppo:t Director for fulfillment. The Test Manager's Operations
Order was formulated and distributed. The Test Division functions as the
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central agency in formulating, coordinating, effecting and placing into
operation all requirements (exclusive of scientific experiments) which are
necessary and required for the conducting of a full-scale test at the Nevada
Test Site.

1.7 TEAPOT PARTICIPATING AGENCIES

The following participating agencies were allocated scientific stations
for this series of tests:

1. AFCRC - Air Force Cambridge Research Center

Z. NOL - Naval Ordnance Laboratory
p.1

3. NEL - Naval Electronics Laboratory

"4. ERDL - Engineering Research and Development Laboratories

"5. SRI - Stanford Research Institute

6. ONR - Office of Naval Research

:-F _j7. CRL - Chemical &C Radiological Laboratory

8. BRL - Ballistics Research Laboratory

9. ESL - Evans Signal Laboratory

10. NRL - Naval Research Laboratory

11. NRDL - Naval Radiologkcal Defense Laboratory

) 2. NMIRI - Naval Medical Research Institute

13. WADC - Wright Air Development Center

14. BU DOCKS - Bureau of Yards & Docks

15. BU AER (NASWF) - Naval Air Special Weapons Facility

16. LASL - Los Alamos Scientific Laboratory

17. EG&G - Edgerton, Germeshausen & Grier

18. SC - Sandia Corporation 4
19. UCRL - University of California, Livermore

P i
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20. DBM - Division of Biology and Medicine

21. HHFA - Home & Housing Finance Agency

22. FCDA - Federal Civil Defense Administration

23. PBS - Public Buildings Services

24. FDA - Food and Drug Administration

Z5. Lovelace Foundation

26. UCLA - University of California, Los Angeles

27. AF' Air Force

28. Lookout Mountain Laboratory

29. CETG - Civil Effects Test Group

30. Department of Agriculture

31. ARDC- Air Research & Development Center

32. DOD - Department of Defense

33. OCE -Office, Chief of Engineers

34. AMS - Army Map Service

The agencies listed below were participants or contributed toward the

joint effort of this operation:

1. AFSWC - Air Force Special Weapons Center

2. BU AER - Bureau of Aeronautics

3. DWET - Director Weapons Effects Test

4. NYOO - New York Operations Office

5. HASL - Health & Safety Laboratory

6. ACF - American Car &,. Foutidry

7. PHS - Public Health Service
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8. SAC- Strategic Air Command

9. TAG - Tactical Air Command

10. AFSWP - Armed Forces Special Weapons Project

11. AFRDC - Air Force Reseatrch &Development Center

12. CAA - Civil Aeronautics Authority

V. 13. USWB - United States Weather Bureau

14. AACS -Aircraft & Airways Communications Service
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CHAPTER 2. RADIOLOGICAL SAFETY

2. 1 GENERAL

The radiological safety activities for Operation Teapot were divided
into two parts, on-site and off-site. The on-site activities were the re-
sponsibility of the Test Director and were performed by a radiological
safety group furnished through the Field Command, Armed Forces Special
Weapons Project. The off-site activities were the responsibility of the
Support Director. This function had been the responsibility of the Test
Director during previous operations, but prior to the Teapot series it was
transferred to the Support Director in the interest of relieving the Test
Director of a non-scientific function not directly related to the diagnostic
experimental program. Likewise. this transfer provided a continuity of
the off-site radiological safety function through non-test periods.

Coordination of these activities was provided by the Radiological Safety
Coordinator on the staff of the Test Manager. In addition the Radiological
Safety Coordinator provided staff services i,.% review and development of
the Test Manager's Operation Order and of the on-site and off-site radio-
logical safety criteria, coordination with the CAA in air space closures,
investigation of on-site personnel overexposure incidents and of off-site
fallout incidents, review of the Desert Rock and FCDA Exercises' oper-
ation plans for conformance to the AEC safety criteria for nuclear test-
ing, and also provided advice to the Test Manager on radiological safety
matters during the tests.

2.2 ON-SITE RAD-SAFE CRITERIA

The criteria for the on-site rad-safe operations during Teapot were
substantially the same as for past continental operations. Although these
criteria ave set forth in the Test Manager's Operation Order, Part M.,
they can be sunnmmarized as follows:

a. The total cumulative radiation exposure authorized by the Test

Manager for the test personnel was 3.9 roentgens for the operation.
Provision was made for the Test Manager to authorize in advance
more than 3.9 roentgens upon reconwmendation of the Test Director

as to operational neccssfty.

b. All parties entering contaminated areas were required to be accom-
panied by traitied rad-s.fe rnonitors. No personnel could enter
contaminated areas without proper authority from the Test Director.
In most cases this authority was delegated to the On-Site Rad-Safe
Officer.

c. Contaminated areas were defined as having radiation intensities

35 [



I

greater than 10 mr per hour. Personnel entering into areas of
more than 10 mr per hour were required to wear film badges and
dosimeters to record the radiation accumulated.

d. Protective clothing was furnished to personnel entering contami-
nated areas.

e. Vehicles leaving contaminated areas were monitored and decontam-
inated by washing if radiation levels were greater than 7 mr per
hour, gamma only, on the outside, or 7 mr per hour, gamma plus
beta on the inside.

f. Personnel leaving contaminated areas were monitored. Personnel
tolerance levels were 1 mr per hour on surface of skin, 2 mr per
hour on underclothing and internal surfaces of skin, 2 mr per hour
on underclothing and internal surfaces of respirators, and 7 mr per
hour for outer clothing, all gamma plus beta.

2.3 OFF-SITE RAD-SAFE CRITERIA

Prior to Teapot the Director, Test Division, SFOO, requested the
Division of Biology and Medicine, AEC Washington, to develop criteria for
off-site radiological safety operations. The need for such a criterion
became apparent during Upshot-Knothole when the off-site fallout problems
were accentuated because of the number of "tower" shots of relatively high
yield. Before Upshot-Knothole the off-site fallout problems were not as
acute due to the fact that there were more air drops with. fewer tower shots.

The criteria developed by Division of Biology and Medicine were ap-
proved by the Commission for the Teapot Operation. It provided a guide
for the Test Manager in evaluating off-site rad-safe situations and in de-
termining any necessary actions that should be taken with respect to
evacuation, when personnel should be instructed to remain indoors, decon-
tamination of personnel, monitoring and decontamination of motor vehicles,
contamination of water, air and foodstuffs, and routine radiation exposures.
The complete criteria with discussion on interpretation is included as a
part of the Off-Site Operations Plan of the Test Manager's Operation Order.
Highlights of the criteria are as follows:

Evacuation j
Evacuation of populated areas is not indicated if the effective biologi-
cal radiation dosage calculated to be delivered in a one-year period
is less than 30 roentgens.

If the effective biological dosage (EBD) is in the range " 30 to 50
roentgens evacuation of the populated area would be considered if
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the dosage could be reduced by 15 roentgens.

Evacuation is indicated if the EBD is 50 roentgens or higher. U

Personnel Remaining Indoors

Personnel should be requested to remain indoors with windows and

doors closed when the garnma dose reading as measured'by a survey
meter held three feet above the ground reached the values given in the
following table at the indicated time.

Gamma Dose Rate at Time

Time of Fallout of Fallout (mr/hr)

1 hour 2000

2 1 1000

3 667

4 of S00

5 " 400

6 " 333

7 " 250

8 O 250

10 a 200

12 " 167

24 " 83

Decontamination of Personnel

Decontamination of personnel is indicated and recommended when the

gamma dose rate at the time of contamination equals or exceeds the
reading in the following table. (Based on situation of contamination
existing over relatively large areas, one-half square foot or more, of
the body.)

37



Time after Detonation Gairsma Dose Rate at Time

Contamination Occurred of Contamination (mr/hr)

1 hour ZOO

2 1 100

3 " 67

4 " 50

5 " 40

6 33

8 "25

10 20

24 8

Monitoring and Decontamination of Motor Vehicles

When predicted fallout across a main highway will be equivalent to a
10 roentgen infinite garnma dose or higher, vehicles should be held
out of the path of fallout until after the actual fallout has essentially
ceased. When less than 10 roentgens, but still significant amounts of
fallout are predicted across highways, vehicles should be warned to
proceed with windows and vents closed and should be monitored after
passing through the contaminated area.

When the dose rate reading taken inside a vehicle or over any readily
accessible exterior area equals or exceeds the values in the following
table. the vehicle should be decontaminated.

Time after Detonation Gamma Dose Rate at Time of

of Monitoring Vehicle Monitoring Vehicle 1mr/hr)

1 hour 1000

2 " 500

3 ' 333

5 " 200

10 '• 100
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Time after Detonation Gamma Dose Rate at Time of
of Monitoring Vehicle Monltoring Vehicle mnr/hr)_

Z4 hours 4Z

Contamination of Water, Air and Foodstuffs

In any area where the theoretical gamma infinite dose exceeds 10
roentgens, adequate sampling of the water, air and foodstuffs should
be made to ascertain the conditions of possible contamination. (It is
not implied that any level above this does constitute a serious contami-
nation to water, air or foodstuffs. ) The criteria recommend that no
action be taken in regard to limiting intake except to advise the wash-
ing off of such exposed foods as leafy vegetables when that action
seems desirable.

Routine Radiation ExposunA

The whole-body gamma effective biological dose for off-site popula-
tions should not exceed 3.9 roentge,,s bver a period of one year. This
total dose may rebtllt from a tingle exp6sure or a series of exposures.

Z. 4 ORGANIZATION AND OPERATION OF ON-SITE RADIOLOGICAL
SAFETY

The On-Site Rad-Safe organization held the following responsibilities
during the operation:

a. To provide radiac equipment together with maintenance and repair
services for both on-site and off-site organizations.

b. To maintain dosimetry and records service for both organizations.

c. To conduct training courses and to provide guidance in on-site
radiological procedures.

d. To give advice and coordinate use of radiation sources.

e. To provide monitors for other organizations when required.

f. To provide radiological surveys and mapping services.

g. To provide services for personnel and vehicle decontamination.

The organization as furnished by the Field Command, AFSWP, con-
sisted of eight sections of monitoring, plotting and briefing, logistics,
dosimetry and records, supply, instrument repair, transportation and
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dccontnainatiun. There w;is an average of approximately 30 officers and
120 enlisted men assigned for duty during the operation.

At the btart of Operation Teapot the Rad-Safe group offered two courses
of instruction, one with a five-day duration, and the other a one-day course.
The two courses were participated in by personnel of various test organiza-
tions with a total of 33Z persons attending.

After 1--hour Rad-Safe survey teams entered the contaminated parea
working toward Ground Zero on various predetermined routes. These
teams reported their findings to a central control station where the points
were plotted and isointensity lines were drawn. In the field these teams
established the 10 mr per hour, the 100 mr per hour, 1 r per hour and 10
r per hour lines, and these points were marked. After this, R-hour
(recovery) was declared by the Test Director on the advice of the On-Site

Rad-Safe Officer. Authorized personnel were then permitted to enter the
areas. At the same time the survey teams started their entry into con-
taminated areas an aerial survey was started by means of helicopters.
By these two methods areas were rapidly cleared and thereby permitted
workers early entry into the areas.

Vehicles and personnel returning from a contaminated area were
monitored by Rad-Safe men located at check points along the access high-
way. Contaminated vehicles were sent to the vehicle decontamination
building for washing. Personnel showing evidence of radioactivity were
required to proceed to the Rad-Safe building to change clothing and to wash
off contamination.

Personnel authorized to enter a contaminated area were issued dosi-
meters and film badges. On completion of the mission into the contain-
inated area these exposure detection devices were returned to the dosi-
metry and records section where the results were entered on the individ-
ual's exposure record card. From these records a cuxnulative exposure
record was maintained on each person taking part in a project.

Z. 5 ON-SITE PERSONNEL OVEREXPOSURE

Following the TESLA shot a security guard received an exposure of
39 roentgens while performing an assigned duty in the test area beitween
H-hour and R-hour. The circumstances leading to the overexposure were
investigated and disclosed that a serious flaw existed in the procedure for
controlling entry into a shot area during this period. Action was immed-
iately taken to revise the controls for entry into the contaminated area.

Prior to the MET shot, the Test Manager approved a request from
the Deputy of Military Operations for four officers of the U. S. Air
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Force to receive up to 15 roentgens whole-body radiation while engaged in
Project Z. 8 of the Military Effects Test Program. This approval was
granted after consideration of the importance of this project to the Mili-
tary Effects Test program and after approval had been granted by the
Surgeon General, USAF, for the exposure.

The distribution of individuals receiving overexposures during the
operation was as follows:

Over 20 roentgens 3 persons
From 10 to 20 roentgens 6 persons
From 5 to 10 roentgens 8 persons
From t to 5 roentgens 13 persons
From 100 mr to 1 roentgen 26 persons
Less than 100 rnr 10 persons

All personnel who received overexposures were prohibited from enter-
ing contaminated areas for the duration of the operation. The Test Director
advised the Test Manager of all personnel who received overexposures and
of the action taken in each case.

2.6 ORGANIZATION AND OPERATION OF OFF-SITE RADIOLOGICAL

SAFETY

The Off-Site Radiological Safety organization had the following respon-
sibilities during the operation:

a. To determine the off-site radiological situation to insure against
public health hazards.

b. To obtain a complete record of radioactivity caused by nuclear tests.

c. To establish and maintain public confidence that all reasonable
public health safeguards were employed.

d. To investigate reports of incideztts attr.buted to radioactivity from
the operation.

Z. 6.1 ORGANIZATION

The organization of the Off-Site Rad-Safe group was composed of per-
sonnel from five organizations including AEC, U.S. Public Health Service,
AFSWP, and two AEC contractors. The Support Director was responsible
for performing the functions of. the Off-Site Radiological Sa'ety group with
the direct responsibility being delegated to the Deputy Support Director.
The U.S. Public Health Service furnished the majority of the personnel for
the off-site organization, provided an operating staff of 33 Sanitary Engin-
eers together with other scientific personnel. The AEC contractors
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provided ZI men for radio communications services and mapping services,

The AFSWP personnel provided aerial low level terrain monitoring ser- I
vices and cloud tracking services on a mission basis.

2.6. 2 PUBLIC RELATIONS ]
A school for training in public relations, use of instruments, and

general indoctrination was held at NTS in December 1954. This was
attended by all of the Sanitary Engineers, other scientific personnel
-and interested people connected with the rad-safe program. Particular -
emphasis was placed on the public relations part of the work since this'I
was considered to be of primary importance.

Twelve Zone Commanders were appointed and stationed in areas cov-

ering the entire vicinity surrounding the.NTS. They maintained headquar-
iers in the following cities: Mercury, Indian Springs, Las Vegas, Nellis
AFB, Glendale, St. George, Alamo, (,alidutt, Pioche, Tonopah, Mercury-

Lincoln Mine, Ely, Cedar City and Beaver. As residents of these various
communities they were invited to give talks on radioactive fallout, health
problems in connecLion with radiation, and steps beilg taken to protect the
public, etc. before many different groups. They alao gave showings of one

or more of the nine films pertaining to this problenm. By these several
approaches nearly all the people in the NTS area received some authori-
tative information, All complaints fegardinft any radiation effects were
investigated.

Z. 6.3 SAMPLING PROCEDURES

Twenty-four air sampling stations were established over thz area. In
addition, water samples were taken from important public supplies over
the area at periodic intervals during the tests, including both surface and
sub-surface supplies:- Milk samples were collected from representative
dairy herds and processing plants in each of the 12 zones. Analysis of
air, water, and milk samples were made at the laboratory at Mercury.

z. 6.4 MONITORING PROCEDURES

A mobile surface monitoring group consisting o. four to six teams of
two persons per team made surve,,s of the fallout area after each shot.
Each team was provided with a vehicle equipped with radio. Monitoring
results were reported to the central control station at Mercury. The
ground monitoring groups were also prepared to set up road blocks

(through local sheriff offices) if fallout was sufficiently intense along

public highways, however, no such road blocks were found to be neces-

sary.

Personnel monitoring was acco.rnp]ished by means of film badges and
dosimeters supplied to all off-site rad-safe people. These film badges
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were changed at seven to twelve day intervals. Also, iilm badges were
supplied to a number of people in each zone in order to get a better cov-
erage and more information regarding conditions over the entire area.

2.6.5 LOW LEVEL AERIAL TERRMN SURVEY

A low level aerial terrain monitoring survey was carried out by
AFSWP personnel and planes after each shot. Radiation levels were o
logged, and by means of conversion factors established during previous
test, converted to units comparable to those recorded at ground level.
The results of these aerial surveys were then plotted on maps of the area
similar to ground surveys.

Cloud tracking was also performed by AFSWP personnel after each
shot. Two B-50s and one B-25 were ordinarily used to track the leading
edge of the nuclear cloud at 12, 000 feet MSL, 18, 000 feet, and 25, 000 feet. A
Their positiqtis were reported every 15 minutes in order to plot the re-
sults on maos of the area, and the cloud tracking was continued until the
outline of the cloud was no longer visible.

2.6.6 CTJMULATIVE FALLOUT

From data obtained from the off-site fallout surveys for each detona-
tion, a cumitlative fallout map for the Teapot detonations is shown in
Figure 10.

2.7 OFF-SITE FALLOUT INCIDENTS

l•o1lowing the WASP'shot on February 18, 1955, the Arizona State Civil
Defense Ditector advised the Test Manager that the people in Parker, Ari-
zona, were in a stat, of "panic" because of fallout which had been detected
by the Parker Chief of Police. Residents of Yuma, Arizona, and Blythe,
California, also reported fallout from this shot. These reports were
investigated on February 19 and February 20 by representatives of the
Joint Test Organization, making trips to these particular areas. The sig-
nificance of readings in these areas were explained to individuals, and
several hundred copies of the booklet "Atomic Test Effects in the Nevada
Test Site Region" were distributed. The Rad-Safe Coordinator also con-
tacted the State Health Officers in .rizona and California, including the
State Civil Defense Director of Arizona and the Chief, Radio7.ogical Safety
Services Division of the California State Civil Defense Office.

On April 1 following the APPLE I shot, representatives of the Joint
Test Organization investigated complaints on fallout in the Alamo, Nevada,
area. It had bcen reported that four citizens of Alamo had experienced
"uneasiness, burning and stinging sensations" during the fallout. This
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situation was discussed with various individuals in Alamo. _

The incidents enumerated above were the only two reported which
appeared at the time to be of significance insofar as off-site personnel
radiological effects were concerned within the NTS region. Some other
minor off-site incidents were reported, and in each case representatives
of the Joint Test Organization made appropriate investigation to determine
the actual conditions. ]
2. 8 RADIOLOGICAL SAFETY COORDINATION WITH DESERT ROCK

AND FCDA EXERCISES

2.8.1 DXSERT ROCK EXERCISES

Liaison was maintained between the Deputy for Military Operations
and the Military Coordinator for Desert Rock Exercises in reviewing the
operations planil for the Desert Rock troops and observers participation
program. The plans were reviewed for positioning of the troops and
observers with respect to protection of their health and safety. The
criteria for the health and safety of the troops and observers were con-
tained in tht Directive for Exercise Desert Rock VI dated 8 December
1954. This document provided for the Exercise Director to at responsi-
ble for enforcing the safety criteria established by each participating
service for its own personnel. The Directive contained the criteria for
positioning of Department of Army (DA) troops and troop observers at
continental atomic tests. These criteria were applied to all Desert Rock
participants.

"11. The following criteria is established as the maximum limit to
which the DA personnel will be exposed when participating in
peacetime training of troop tests conducted in conjunction with
atomic weapons tests. A

"a. Overpressure - 5 pounds per square inch.

"Ib. Nuclear radiation - 6 roentgens at any one test, of which
no more than 3 roentgens is prompt, whole-body radiation;
provided further that no individual will receive more than
6 roentgens in any six-months period.

"VIc. Thermal radiation - 1 calorie per square centimeter.

"d. Ground particle velocity - 0. 2 feet per second."

A special volunteer program authorized by Office, Chief of Army
Field Forces for Exercise Desert Rock VI provbded for special volunteers
not to exceed 12, to occupy close-in positions in accordance with the fol-
lowing criteria:
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"Criteria for Poiinn fD esne Participatingi
Volunteer Prograrm

"1. In order that this series of tests provide maximum experience
for selected individuals, the Exercise Director is hereby 'given
discretionary authority on tests subsequent to the first one of
the DESERT ROCK VI series to position selected individuals
at points closer to ground zero than is prescribed for the main
body of troop participation, but in no case closer than 1500 yards.
The use of such discretionary authority will be based upon ob-
served results of the first test. 4

" 2. The individuals selected to participate in such an operation,
not to exceed twelve (12) in number for any one test, rhust have
sufficient indoctrination in weapons effects to be fully aware of I
all of the risks involved in exposure of this nature, including
possible laient effects, and must volunteer for such duty.
Furthermore, they should be familiar in detail with the nature
of the experimental explosion involved and be capable of making
personal assessment of the probability of significant variations
in yield.

"3. It ib not intended that these exposures result in any injury to
the selected individuals, but rather that their reactions to the
experiments be gained for use as a basis for development of
later troop exposure programs and for confirming safety doc-
trine for tactical use of atomic weapons.

"4. In the exposure of selected individuals as authorized above, it
is desired that the following limits of exposure not be exceeded,
in each case assuming that the individual is crouched in the
bottom of a fox hole at least six feet deep.

"$a. Overpressure - eighý (8) pounds per square inch at'
ground level.

"b. Nuclear radiation - ten (10) roentgens in any one test,

of which no more than five (5) roentgens is prompt,
whole body radiation and with the further limitation that

no volunteer shall take more than a total of twenty-five
(25) roentgens in this series of tests.

"c. Thermal radiation - one (1) calorie per square centimeter.

"5. This discretionary authority applies to tower shots only."

The Desert Rock Exercises provided their own dosimetry and records
service for determining the actual radiation exposures accumulated by
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their own personnel.

2.8.2 FCDA EXERCISES

Liaison was maintained with the Chief of the FCDA Operations,
Demonstrations and Observer Program to review and assist in the plan-

ning of the FCDA participation in the Open Shot, The agreement between
the FCDA and the AEC provided for the Demonstration Program to be
subject to review arid approval by the AEC.

The FCDA selected two positions for the Observer Prograrm.. Posi-
tion Able was approximately eight miles from Ground Zero and presented
no hazard other than possible flash 1lindness should the observer not
wear hig~h density goggles or not face away from the tower at Zero time.
Position Baker was an entrenched position located at 10, 500 feet from
Ground Zero. Approximately seventeen volunteers were selected, in-
cluding men and women, to occupy the entrenched position.

In developing the Observer Program, the t.EC criteria on safety
during the nuclear tests were furnished to and discussed with the Chief
of the FCDA Operations, Demonstrations' and Observer Program as
follows:

1. Personnel should not be exposed to an overpressure exceeding
two pounds per square inch.

2. Thermal radiation should not exceed one calorie per square
centimneter.

3. No person should receive more than 3.9 roentgens of nuclear
radiation during the Teapot Operation.

The FCDA Exercise Program was furnished dosimetry and service
records by the Test Director's On-Site Radiological Safety organization.
No personnel in this program received exposures exceeding the AEC
Criteria.

2.9 COORDINATION WITH CAA IN AIR SPACE CLOSURES

Before Teapot, arrangements were made with the Civil Aeronautics
Administration for Liaison between the AEG and the CAA. A senior con-
troller was assigned by the Salt Lake City CAA Center to work with the
Test Manager's Staff at the NTS on the air space closures and to keep the
CAA advised regarding the atomic cloud txajectories for each shot. The
purpose of this arrangement was to assure protec.Liuts of the health and
safety of commercial and military aircraft passengers and crews.
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Z.9.1 CLOSURE PR•OCEDURE

The CAA Liaison Controller at NI'S and the R-d-S;.fe Coordinator es-
tablished closure.L of the air spare based upon the yield of the device, the
atomic cloud height, and the wind trajectories and speeds. The closures
were calculated immediately after the 2130 hour weather meetings on D-l.
As soon as the closures were calculated and plotted on a large scale CAA,
inap, the CAA Liaison Controller advised the Salt Lake City Center of the

closure pattern,

The Salt Lake City Center plotted the closure on a duplicate map and
immediately initiated their program of air traffic diversion. On D-day the

CAA Liaison Controller and the Rad-Safe Coordinator watched the atomic
cloud tracking progress and, if necessary, modified the air space closures
accordingly. The Salt Lake City CAA Center was kept advised of the atornic

cloud location, with particulai respect to the airways as indicated by the
cloud tracking aircraft, until it no longer presented any hazard.

Z.-9.2 CRITERIA FOR ESTABLISHING CLOSURE

The Division of Biology and Medicine developed a guide for use in cal-

culating the length of time after detonation the air sppces should be closed
and the altitudes of closure. The guide proved quite satisfactory and pro-
vided a consistent basis for calculating the closures.

In general terms the guide provided for closure of only those altitudes
containing the nuclear cloud during the time of cloud passage, allowing, of

course, for a reasonable error of estimation. Twenty degrees (200) were
added to the closure bearings to allow for directional variation to wind tra-

jectories. If cloud height reached the tropopause, as was the usual case,
the closure altitudes were increased 2, 000 feet above top of cloud and
3, 000 feet below the bottom of the cloud. The length of time of closure
after detonation was a function of yield and decay. Based upon these factors

a table was developed as follows:

Air Space Closed During Cloud Passage

Yield ((KT) If Time of Cloud Arrival is Less Than:

Less than 5 H i hours

5 - 15 H /4 hours
15 -30 H /6 hours
30 -50 H /8 hours

For conditions of no shear, I hour was added to the closur..ý time up to
15 KT of yield and 2 hours for a yield of more than 15 KT.
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2.9.3 CAATRAINING

During Teapot the Salt Lake City CAA Center sent three senior con-
trollers to the NTS for training purposes to observe the air space closure
problems and procedures for one shot. A representative of the CAA Re-
gional Office at Los Angeles and the Chief, Salt Lake City Center, also
visited NTS for purposes of familiarization and coordination. This proved
to be quite helpful to both the AEC and the CAA in that the CAA controllers
at the Salt Lake City Center were able to better appreciate and anticipate
the problems confronting the Rad-Safe Coordinator and the CAA Liaison
Controller in establishing the air space closures for any particular situa-
tion.

2.9. 4 PUBLIC RELATIONS

Although the air space closures caused somr interruption and incon-
veniences to both commercial and military air traffic in general area of
the NTS on shot days, cooperation in observing the closures ',was excellent.
There were only a few incidents reported during the operation where air-
craft (other than test aircraft) believed they had received radiation. App-
ropriate investigations were always made in each case, but none of these
reported incidents proved to be of more than minor significance, There
were no reported cases of either commercial or military aircraft that
did not observe the closure system. The nickname "Sawmill" was used
by all test operational aircraft to signify to the CAX and the NTS Air
Operations Office that they were on a mission pertaining to the test and
were cleared into the danger area.
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CHAPTER 3 WEATlHFR PREDI1CT]ONS

3.1 GENERAL

The Mercury Weather Station, including the satelliLe sites, began
full-scale operations by February 8, 1955. The weather station, which
was organized to function as zi weather central with primary emphasis on
anialysis and forecast for the Nevada Test Site, was lucated at Mercury.
Loc,.l surface observations were included as part of the weather station
activity. In addition, the Mercury Weather Station was the control center
for the receipt of weather data in support of Operation Teapot not normal-
ly transmitted over scheduled teletype circuits. These data, which were
evaluated and checked prior to local dissemination, consisted primarily
of upper air observations from the subsidiary off-site stations.

3.2 WEATHER STAT1ONS

A network of ten upper air observing stations was placed at selected
locations surrounding the test site to provide supplementary data not nor-
mally available. These additional weather observations proved very use-
ful in weather analysis and forecasting as well as for monitoring winds
aloft prior to shot time. The data were also valuable in post analysis for
accurate plotting of fallout and determining cloud trajectories. The loca-
tion and type of operations of these stations were:

Location Type

Yucca Lake (NTS) .1Rawinsonde

Tonopah, Nevada Rawinsonde

Stead AFB, Reno, Nevada Rawinsonde *1

Fresno, California Rawinsonde

Beatty, Nevada Pibal

Caliente, Nevada Pibal

Round Mountain, Nevada Pibal

Furnace Creek, California Pibal

Needles, California Pibal

St. George, Utah Pibal

5. .
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Additional support was provided by (1) The 55th Weather Reconnais-
sance Squadron, McClellan AFB, California, which flew a daily special
reconnaissance flight over the eastern Pacific Ocean, and (2) Selected
Weather Bureau and military weather stations which provided special up-
per air observations on a scheduled basis.

On-site observations consisted of the following:

ez Location Schedule I

Surface Observations Mercury Hourly (24 per day)

Rawinsonde Observations Yucca Lake 3 per day plus spe-
cials from H - 1Z to
H /12

Surface Observations Yucca Lake Half-hourly from
H - 3 to H / 3

Pibal Observations Station #353 Specials prior to
Yucca Flat ESS shot

Pibal Observations Frenchman Flat Specials prior to
MET shot

3.3 ORGANIZATION AND FUNCTIONS

Personnel were drawn from various Air Weather Service groups. The
maximum number assigned to the operation at any, one time was 74, as
follows: 13 Officers - Forecasters; 61 Airmen - Observers (14), Techni-
cians and Operators (46) (including 34 off-site), Administrative and Supply
Clerk (1). Key personnel consisted of a Weather Briefing Officer and mem-
ber of the Advisory Panel who normally presented the weather briefings

for the Test Manager and the Air Crews at Indian Springs Air Force Base
and advised the Scientific Advisor on weather problems; a Chief Forecast-
er who prepared or supervised all analyses and forecasts and was respon-
sible for the operation of the weather station; a Weather Project Officer
and Assistant Briefing Officer who planned and directed weather operations
as required by the AEC and DOD organizations and coordinated between
these agencies on weather problems, collected and disseminated meteoro-

logical data and provided weather support as required, assisted in the
briefing duties and prepared required reports; and an Officer-in-Charge
to supervise and monitor the operations of the upper air stat-.ons.

The principal function of the Weather Unit was to furnish the Test
Manager with forecasts and observations for the Nevada Test Site and sur-
rounding areas. Detailed forecasts were required with emp~ha._.2n winds
aloft which were the primary basis for the forecast fallout path of radio-
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active particles. Tho decision to prucc:ed with a scheduled shot was large-

ly determined by the taliout pattern. 0i secoadary imoortance were cloud
cover, areas of prccipitition and trajectory patterns.

3.4 BRIEFINGS

Formal briefings were held in the Conference Room, Building 101 at
Mercury, on D-1 at 1030 and 2130 hours, at which time detailed weather
foiecasts for H-hour were presented to the Test Manager and his staff.
If, during the morning briefing, the wind and weather forecasts were ac-
ceptable, an evening briefing was scheduled. During these briefings, a
general 48-hour outlook was usually presented for planning purposes. At
approximately H-3 a formal briefing was held at the Control Point to deter-
mine the advisability of firing. Informal briefings were held as required
from H-3 to approximately H-30 minutes to ascertain that the weather pre-
dictions for H-hour were continuing favorable for the detonation.

Weather charts used in the formal briefings to indicate the weather

conditions and forecasts consisted of the following: (I) Latest synoptic
chart showing the flow pattern at the 500 millibar level with superimposed
surface fronts; (2) Prognostic chart for H-hour with the same details as
the above; (3) Winds aloft chart with forecast winds in tabulated form and
a graphic presentation of the forecast winds in relation to the latest winds;
(4) Large scale cloud and precipitation chart; and (5) A Z4-hour traject-
ory chart for the 10, 000', 20, 000', 30, 000', and 40, 000' levels. Figure
11 shows the charts (1) to (5) noted above.

3.5 SPECIAL FORECASTS

"The. Weather Unit also prepared and distributed a daily general fore-
cast for the NTS area; provided Air Operations with weather information
on a routine basis and with specialized computations during the air drops;

furnished certain projects, e. g., Technical and Civil Effects, with parti-
cular weather observations not normally disseminated; and published and
distributed the meteorological data for H-hour.
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11 A.PT L'R 4 F/ALLOU'F PREDICT10N S

The Fallout Prediction Unit was composed of persornel from LASL,
UCRL and the U. S. Weather Bureau. Normal strength during the oper-
ation was six persons.

4.1 PREDICTION FACTORS

Under the direction of the Scientific Advisor, the Fallout Prediction
Unit provided, at each weather briefing, a forecast cloud height and a
forecast fallout, pattern. ImporLant variables that were entered into the
forecasting formulae were:

a. An estimate of the maximum yield of the device, provided by the

3cientific Advisor, ¶

b. A mneteorological forecast (including height of tropopause, lapse
raý.e, and winds aloft) provided by the Weather Unit of the Test
Organization.

The method of forecasting cloud height was the same as used during
Operation Upshot-Knothole and will be described in a technical report by V
this unit. This forecast, needed for the fallout forecast, was also used
by the Radiological Safety Coordinator in recommending an airways clo-
sure pattern. The method of forecasting fallout is outlined below. One
of the objectives of Operation Teapot was to provide information concern-

ing the joint effect of yield and tower height on radioactive fallout within
a distance of about 200 miles. Previous tests had shown the importance
of contact between the fireball and the ground but had provided little data
for conditions of marginal contact. Teapot was designed to provide such
conditions for several important shots. Hence, another important but
rather uncertain item of input data was:

c. The "scaling factor" (the fraction of the yield that should be
assigned to the fallout pattern).

At the outset of the operation use was made of the scaling theory of

Graves and Felt, "Report of the Committee to Study Nevada Proving
Grounds", I February, 1954. During Teapot, changes were made in the
scaling formula in an effort to profit from current fallout observations.
The time and the main features of the principal changes are noted in this
account. The cooperation of the Off-Site Rad-Safe Unit and of Program 37
"Fallout Studies" was especially helpful in providing the data needed for
these changes.
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4. Z PREDIC7ION METHODS

The formulae used for predicting fallout were based almost entirely
on past experience with moderate to heavy fallout, and Teapot predictions
were not made for situations in which light fallout was assured. Further,
none of the rnethods was designed for predicting on-site fallout; in general,
Teapot predictions were for distances greater than 20 miles. At pre-shot
briefings, a conservative compromise between the predictions of several
methods was presented. Most reliance was placed on the following methods: )II

"a "Weather Burteau Method"

This --as an operational version of a method developed by the
Special Projects Section, Scientific Services Division, U.S. Weather
Bureau, while working on a contract with SFOO for the study of NTS
fallout. A description of the basic work is contained in Secret Report
AFSWP 895 "Fallout Symposium, January 1955', page 355, but the
details were modified by the time of Teapot. A description of the op-
erational version will be included in a technical report by the Fallout
Prediction Unit. .

b. "Machine Method" "A

This method uses IBM-type 701 Electronic Data Processing Mach-
ines at Los Alamos and/or Livermore and telephone communication.
The theory of the method is described in the above AFSWP Report,
page 317. Wind data, cloud height, a coded shot identification, scaling
factor, and instructions concerning the desired area of calculation
were telephoned to a Fallout Prediction Unit representative at Liver- I .'
more or Los Alamos. He punched the input data on cards, started the
machine, and obtained from it a printed listing of radiation doses at
the desired distances and directions, which he telephoned back to NTS.

From these data a plot of the desired isodose contour was prepared.
Early in the test series, the radioactivity versus particle size results
of the Weather Bureau study were incorporated into the machine cal-
culation. By the middle of the series there had been developed a sim- A
plified hand calculation version of the machine calculation. This gave
the main features of a fallout pattern in less time than it took to get
results from the machine. This method came to be relied upon for
final forecasts during early morning hours when the machine was not
readily available. The method will be described in a technical report
by the Fallout Prediction Unit.

The assumed properties of the initial cloud are illustrated approxi-
mately in an eight-layer model in Table I (more layers were used except
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in the last type of calculation mentioned above). The main difference be-

tveen the Weather Bureau model arid thL' Machine model appears in the
distribution of fallout radioactivity with height. This did not make much
difference in the results since, for off-site fallout, most of the activity
came from the mushroom (top 3/8 of cloud). In this part of the cloud the
relative percentages are about the same, and the difference in absolute
,,:Ilues was compensated in surne degree by differences in scaling. In the I
Machinc Method it is assumed that in each layer the radioactivity has a
gaussian distribution with respect to the logarithm of the rate of fall. The
tabulated gaussian characteristics represent both models with respect to
fallout in the principal range uf interest. This form of representation is
chosen for conciseness. The models differ in the horizontal distribution
of activity in the initial cloud. The Weather Bureau method assumes uni-
form distribution over a 5 mile diameter; the Machine Method assumes a

gaussian distribution with a gaussian diameter in the mushroom of about

Z miles for low yields and 4 miles for high yields, and the stem diameter
is assumed to be about one third that of the mushroom. This difference 4
had little effect on results except in cases of little directional wind shear.
In principle, both methods of calculation are the same. After scaling the
forecast yield to determine the total fallout radioactivity in the cloud, the

activity of each of several particle size (or rate of fall) groups in each
cloud layer (up to the forecast cloud top) is carried down through the fore-
cast wind field and deposited on the ground at the proper place. The sum I
of these deposits, which overlap more or less according to the wind pattern,

is computed, and from the sum at any point one obtains the radiation dose.

Then from the radiation dose at many points the desired isodose contours A
are drawn. Even in the Machine Method some short cuts were needed to
obtain results within the time limits that were available. Calculations
prior to Teapot had shown that inherent errors (due to short cuts) in both
methods should be unimportant compared to other sources of error in the R
forecasting system.

TABLE 1

CLOUD MODELS

Layer Number Percent Activity Fall Rate Standard
Counting from In Layer f (knQ.•o Deviation

Top W. B. Machine Median f Av'g log ef of log ef

1 7 13 0.52 -O.65 1.75

2 16 32 1.0 0.00 1.58
3 12 32 1.9 0.65 1.42
4 9 9 3.Z 1.15 1. 28

5 lZ 3 5.Z 1.65 1.18

6 14 1 7.8 Z.05 1. 05
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Layer Number Percent Activity Fall Rate Standard
Counting from in Layer f (knots) Deviation
Top W. B. Machine Median f Av~g log ef of log ef

7 15 0.5 12 2.50 0.95
8 15 0 17 2.85 0.85

4.3 FORECAST AND OBSERVED FALLOUT

In this report a comparison is made between the pre-shot predictionSdescrýibed above and the observed fallout pattern. The di'fference between

this prediction and the observations includes therefo:ie the error in wind
forecasting, in yield, and in scaling, as well as the errors inherent in the
several methods of computing fallout. It is felt that for the purpose of I
over-all evaluation of the operational system, this comparison is the most
pertinent one to examine. Insofar as was possible at the time of reporting,
relative importance of the component errors was estimated. A more com-
plete analys-s will be reported separately. In most instances the compari-
son is given by means of a diagram showing the location of the forecast and
observed one roentgen and four roentgen infinity dose contours. (The in-
finity dose (sometimes called infinite dose) is an estimate of the gamma
radiation dose delivered from time of fall to infinity, assuming no protec-
tion and the t-l. 2 fission product decay formula). For brevity, other data
pertinent to the comparison between forecast and observation are consoli-
dated in Table 2.

TABLE Z

TEAPOT SHOTS WITH SIGNIFICANT FALLOUT

SHOT 1955 LOCAL(') TOWER YIELD (KT) CLOUD HIT(2)
NAME DATE TIME AREA H'T(ft) F'C'ST OBS'D F'C'ST OBS'D(3)

MOTH 2/22 0545 3 300 5.5 2.5 24 23. 9
TESLA 3/1 0530 9-B 300 5 7 26 30-Z7(4)

TURK 3/7 0520 2 500 45 43 43 42.5
HORNET 3/12 J520 3 300 10 3.6 38 38
BEE 3/22 0505 7-1A 500 13 8.4 35-40 39
ESS 3/23 1230 10 -67(5) 1. 2 1. z 8-10 12
APPLE 3/Z9 0455 2 500 50 15.5 39 31
POST 4/9 0430 9C 300 3 1.5 24 15
MET 4/15 1130 FF( 6 ) 400 35 24 39 42
APPLE II 5/5 0510 1 500 50 30 42 40.5
ZUCCHINI 5/15 0500 7 500 50 28 38 37. 3

(1) Pacific Standard thru MET: Pacific Daylight APPLE II to end.

(2) In thousands of feet above mean sea level.
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(3) From air'rAff ohservations.

(4) 30 reported at 1i 1' 10 min.; stabilized at 27 at about h 19 rain.

(5) No tower; underground shot.

'(6) Frenchman Dry Lake.

The report on each shot was written shortly after the shot, as soon
as the main features of the results had become apparent, It was felt that
this procedure offered two advantages. First, it would give a better pic-

ture of the development of the art of fallout forecasting during the series.
Second, it would avoid delays of uncertain length that might be made in an
effort to find a complete explanation for the discrepancies between predic-
tion and observation.

4.3.1 WASP

The first shot, WASP, fired at 1Z00 on February 18, lq55, was an

air burst with negligible fallout. Since before the shot there was an ap-
preciable risk of fuse failure, the fallout forecast was based on a surface
burst of 500-tons yield. Although the methods of calculation were not de-

signed to cope with such a situation, the results did not appear to be seri-
ously at variance with the Jangle surface shot data. They were:

Cloud Height (K feet) 14
Maximum Distance of 4 r dose contour (sea mi) 20
Maximum Distance of 1 r dose contour (sea mi) 35

Since fuse failure did not occur, comparison with observed fallout is
not pertinent.

4.:3.2 MOTH

The second shot, MOTH, was critical with respeAt to intersection of
the fireball with the ground. Of two different estimates of fireball radius,
one gave no intersection, while the other gave intersection and a five-fold
greater estimate of fallout dose. At all briefings, the former estimate
was used for the primary forecast, and attention was called to the five-

fold factor of uncertainty. A comparison between forecast (0200 briefing)

and observation is shown in Figure 12.
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Following 'v4OTH an attempt was made to account for the marked dis-

crepancy betweei'::iforicst cand oisre fau pattern.Ol a small

in salig. ~t irs itwassuspected that the fire~ball must have touched
thearondbutphoogrphsshowed that it did nw. It was then recalled
thatwhe hihertowrs erefirst considered, the possibility of an adverse

effct romaddd twermaterial had been recogn-.zed. However, this was
nottheonl posibe explanation. In the theory of Graves and Felt, the

fallout is attributed to two factors. One factor depends upon the area of
contact of the fireball with the ground., and, when good contact is made,
this factor is of overwhelming importance. Another iactor, the so- called
"thermal factor", is introduced to account for the much lesser fallout that
occurs when the fireball does not touch the grouna. Relative to the inter-
siection factor, the thernial factor is assigned a w'tight of one percent in

A order to obtain agreement with past experience. However, for past shots
where #'he thermal factor should predominate, the da ta were rather sketchy.
One could probably increase the thermal factor to in-prove the MOTH fore-
cast without encountering any very violent disagree --ne;,tt with past results.
When Program 37 found that a large fraction of the faklout activity could be
removed from an earth sample by means of armagnet, the former explana-

* tion was chosen. It was asstdned that, when the fireball does not touch the
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ground, the total fallout is proportional to the mass of metal consumed,
and the MOTH results were used for a first estimate of the proportion-
ality factor.

4.3.3 TESLA

For thL third shot, 'PESLA, the forecast yield gave a fireball radius
indicating no intersectioii. However, following the experience with MOTH,
the quite inassive TESLA tower (90 tons) was included in the computations.
The forecast presented at the 0300 briefing on March 1 is compared with
the observed pattern in F'igurc 13. The agreement indicated that inclusion
of consumed tower in the scaling formula should be continued.

I N. T. S

I I ~~GRAPHIC SCALE in MILES/-- _.:cP. I 1i-6 / _

I PREDICTED FALLOUT

-- ACTUAL FALLOUT from I R
Comb. Air/Ground Survey

FIGURE 13 TESLA FALLOUT

4.3.4 TURK

For the fourth shot, TURK, the expected fireball radius was suffi-.
ciently large that the tower effect was rnegligible. The forecast presented
at the 0400 briefing on March 7 is compared with observation in Figure 14.
"Ihe marked discrepancy between the forecast and observed ialiout patter4
locations can be accounted for by rapid chang,•s in the wind pattern from
the period H-5 hours to H J 7 hours. Througotout the operation fallout
redictions ,w ere based on point winds withnti .no .--. _space. waria y

t'aken into account. The time variability of the wind during the period of
fallout following TURK was far greater than that ever previously exper-
ienced during a shot period. The main fallout was in an inaccessible
region, so that the observed values were less reliable than usual,
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-- PREDICTED FALLOUT
---- ACTUAL FALLOUT from

Ground Survey __________

I R-

44R

40 040 MILES
GRAPHIC SCALE

FIGURE 14 TURK FALLOUTJ

4. 3.5 HORNET

For the fifth shot, HORNET, the fallout patterns presented at the
brieffngs were based on an upper lirmit of 10 KT. Comrnents on-the
pattern with a yield of 3. 5 KT were made at the briefings, although no
actual patterns were presented, The forecast presented at the 0400
hour briefing on March 12 is compared with observation in Figure 15.
Much of the discrepancy between forecast and observation for 14ORNET
is attributable to the excess in forecast yield.

PREDICTED FALLOUT

--------------------ACTUAL FALLOUT from
Ground Survey

I N
4R

gC.P.I

GRAPHIC SCALE in MILES

FIGURE 15 HORNET FALLOUT
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4.3.6 BEE

For the sixth shot, BEE, the forecast presented at the 0400 hour
briefi~ng on March ZZ is compared with observation in Figure 16. Only
a relatively small part of the discrepancy is attributable in excess fore-
cast yield. The cause of most of the discrepancy is unknown at present.

-- PREDICTED FALLOUT I R

ACTUAL FALLOUT from
Ground Survey

iI

*4 R

i1=

I4AR

16 0 16

GRAPHIC SCALE in MILES

FIGURE 16 BEE FALLOUT
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4.3.7 ESS

For the seventh shot, ESS, the cloud height was estimated primarily
from the data obtained on the Jangle surface and ainderground shots, in"-
sufficient data being available to incorporate atmospheric conditions into '
a height corg -uation. Similarly, the fallout pattern was estimated from
patterns obtained frorn the two Jangle shots with an attempt to include
the effects of forecast wind speeds and erratic flow patterns caused by
the rugged terrain. A comparison between forecast and observation is
given in Figure 17. The agreement is fairly good, considering the unus-
ual uncertainty in the forecast.

I

N..T. S- PREDICTED FALLOUT

I R ----- ACTUAL FALLOUT from
I • '' Ground Survey

C.P.,

II"\
SRIR

GRAPHIC SCALE in MILES

FIGURE 17 ESS FALLOUT

4.3. 8 APPLE

For the eighth shot, APPLE*, the forecast presented at the 0345 hour
Ii briefing is compared with observation in Figure 18. Since WASP-PRIME

was detonated on the same data as APPLE, the actual fallout pattern shown
in Frigure 18 represents fallout from both detonations. The discrepancies
between forecast and observation of height and extent and width of the 4 r
contour are directly related to, but not entirely explained by, the low ob-
soerved. yield. Early post-shot analysis gave at Alamo, for example, 5016

:,of -the observed peak dose and a pattern of twice the observed width.

*HHADR, a high altitude HE shot is not considered a shot in this
section since no radioactive material was involved.
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4 ,PREDICTED FALLOUT
R-- - ACTUAL FALLOUT from

I. R Comb. Air/Ground Stirvey

I R

GRAPHIC SCALE in MILES

F1GURE 18 APPLE and WASP-PRIME FALLOUT

At this stage another change was made in the method of estimating
the fraction of the yield that goes into the fallout pattern, as computed by
the Machine Method. It had been assumed that the effect of contact of the
fireball with the ground should be estimated in terms of area of contact.
It was now assumed that a fictitious "volume of contact" should be used.
This appeared to give somewhat better agreement between the machine

Vi calculations and past experience.

4.3.9 WASP-PRIME

[! The ninth shot, WASP-PRIME, was an air drop detonated at a height

of 800 feet absolute in Area 7 at 1000 hours on March 29, 1955. The fore-
cast cloud height of 25, 000 feet was based on an air burst with a yield of
2 KT. No formal fallout pattern was presented at the briefings for these
conditions, sincte the fallout would present no hazard. At the 0830 hour
briefing it was stated that a conservative estimate of 200 mr lifetime dose

Smight be found at the distance of Alamo. A fallow. pattern based on assumed
fuse :failure and subsequent surface burst with a yield of 0. 5 KT was pre-
sented at the bi-iefings. Since fuse failure did not occur, no comparison
can be made.

4.3.10 HA

The tenth shot, HA. was an air drop detonated at a height of 36, 000
feet MSL over Station 5 at 1000 hours on April 5, 1955. Since the firing
circuits included pressure switches as well as timing devices, it was
estimated that there was only a remote probability that detonation could
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occur low enough to create a fallout problem. At briefings only a simple
statement of direction of fallout and extent of the 4 r contour was given.

4.3. 11 POST

For the eleventh shot, POST, predictions presented at the 0300 hour
briefing on April 9 are comnpared with observation in Figure 19. The

F cloud rise was damped considerably because of the lower yield, a strong
surace inversion, and a quite stable layer betwect,12_. 000 to 15,_o000 feet.
As a result, the averagjwind was much less than anticipated. This I
accounts for much of the discrepancy.

PREDICTED FALLOUTI N.T.S. ,-" !N.T.I. /-----ACTUAL FALLOUT from I

,' IGround Survey.

I •--I00 mrI I
•.C . .

4R

16 0 16

, "x\ GRAPHIC SCALE in MILE.16

O\Imr I R

ARA
FIGURE 19 POST FALLOUT V

4.3. 12 MET

For the twelfth shot, MET, the forecast presented at the 1045 hour 1A
briefing on April 15 is compared with observation in Figure 20. Much
of the discrepancy is due to excess forecast yield.

i6
! 65



32 0 32

GRAPI*C SCALE in MILES Of /0--4 R u •/ :.

IC ,;,..,j. "_ PRDCTDFALU

Comb. Air/Ground Survey i-. I R•I

FIGURE PO MET FALLOUTAR

4.3.13 APPLE II

For the thirteenth shot, APPLE II, the forecast presented at the 0345 IN
hour briefing is compared with observation in Figure Zl. At the time of A
writing, the outline of the 4 r contour was not well defined by the ground

monitoring results. Aerial terrain survey indicated that the dimensions
were about twice as great. It was clear, however, that much of the di.
crepancy that might appear in the final analysis could be attributed to thi.

difference between forecast and actual yield.

I R

PREDICTED FALLOUT 40 0 40

------ ACTUAL FALLOUT from GRAPHIC SCALE in MILES
Ground Survey R

FIGURE Z1 APPLE II FALLOUT
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Following APPLE II, an effort was made to find something more sat-
isfactory than the fictitious "volume of intersection" of the fireball with
the ground. It was assumed that the volume of the fireball would be con-
served; that this sphere would be "squashed" into the shape of the part of
a larger sphere that is cut off by a plane. It was supposed that ,the "area
of intersection" should be reckoned as the area of this plane section.
This concept permitted somewhat better agreement with past experience,
especially in the UK series. This method of scaling was dubbed the
"squashed fireball theory". The tower term was retained, with an ad-
justed coefficient, in the revised scaling formula.

4.3.14 ZUCCHINI

For the fourteenth shot, ZUCCHINI, the forecast pattern presented at
the 0430 hour briefing is shown in Figure 22 together with the observed
pattern. Again, the excess forecast yield accounts for much of the dis-
crepancy.

PREDICTED FALLOUT 40 0 40 MILES

-- ACTUAL FALLOUT from GRAPHIC SCALE
Ground Survey

IR 4

? + FIGURE Z2, ZUCCHINI FALLOUT

S67

S... .. ... +. =



CHAPTER 5 BLAST PREDICTIONS

'The Blast Prediction Unit was composed of personnel from Sandia'

Corporation. The normal strength of this unit of seven persons was aug-

.mented from time to time by about seven additional individuals from other

ri' :AEC or contractor organizations and assisted in the establishment of the
off-site microbarographic stations.

5. 1 RAYPAC COMPUTER I

During Teapot the Blast Prediction Unit put into operation a new ana-
log computer, designed and built by Sandia Corporation, to permit rapid

use of the most recent weather information in computing the striking loca-

tions and intensities of blast from nuclear detonations.

Radical simplification had to be made in weather data during Buster- I
Jangle, Tu.mbler-Snapper, and Upshot-Knothole, so the complex equations
of blast propagation could be applied speedily enough in long-hand calcula-

tions to provide a prediction before the shot was detonated. The new corn-

*:' •puter, named the RAYPAC (Ray Path Analog Computer), accepts uncom- -_

promised data signifying sound velocity toward any selected azimuth, such

as that toward Las Vegas or Tonopah, at twenty significant altitudes from

ground level to 50, 000 feet above mean sea level. The machine then plots

lines representing paths of blast rays toward that azimuth as they are bent

through the atmosphere. (See Figure 23). Rays starting out from the shot

at equal angular spacings above or below horizontal (e.g., 60, 80, 100, 120,
etc. ) are depicted and their striking locations indicated. Concentrations of

rays mean focuses where damage might -occur.

With empirical formulae obtained from past operations, and the pre-

dicted yield of the nuclear device, peak blast pressure may be speedily

predicted for any location. Predictions may be based on weather fore-

casts or on actual weather data, or a combination of data and forecast.

5.2 PROCEDURES

A blast pattern forecast was prepared from the weather forecast

available about'7: P. M. on the evening prior to each planned shot day.

Predicted pressures were presented to the Test Manager's Advisory Pan-

el at the pre-shot evening meeting. In general, whenever the weather pre-

diction resulted in a forecast of no off-site blast focus, pressure values

prognosticated at the evening meeting turned out to be true within a factor

of 1. 5, which includes the lack of predictability of bomb yield. But when-

ever the 7:00 P.M. weather forecast resulted in the prediction of an off-

-ite focus on one or more-iocalities, pessures prec tedfromn the fore-

cast were often w'ild-y off, showing for these cases that forecasting.blast"from forecasted weather data is almost useless work. Blast patterns are
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c,.eedingly sensitive to weather;srnall nistakes in the weather forecast

create big errors in the blast forecast.

Between six and four hours prior to planned shot time, wind data

were usually obtained which were then coupled with the forecasted temp-
eratures and introduced on the RAYPAC. These computation runs gener-
ally gave sufficiently accurate predictions (within a factor of about 4) to
allow proper range settings 6f off-site pressure-recording instruments

(mnicrobarographs)for the high-explosive shots or shot fired in advance of
the nuclear.

A weather ballon released at minus two hours supplied the last pre-

shot temperature and wind data introduced to the RAYPAC. Because of
wind persistence, and the customary excellence of temperature-versus-
altitude forecasts, these data frequently differed but little from the minus

six-to minus four-hour combination, so the blast forecast also differed
but little. Reasonably reliable blast predictions in critical directions were
thus available to the Advisory Panel and the Test Manager by minus one

hour.

To aid in predicting blast on future operations, meteorological data

obtained by a balloon released immediately after each shot have been set

up on the RAYPAC, and the hindsight "predictions" compared with mea-
sured values. Results will be discussed in a Weapons Test Report.

As in the past operations since Ranger, blast recording instruments
were strategically located both off-site and on-site for three purposes:
(1) To aid in blast predictions, (Z) To deter or counter ridiculous off-

site blast-damage claims, and (3) To acquire scientific knowledge of
the stratosphere and ionosphere. For all shots instruments were operated

at the Control Point, Mercury; Indian Springs; Las Vegas; Boulder City;
Caliente; Lund; and Tonopah, Nevada; St. George, Utah; and Bishop and

Inyokern, California. A portable station which could be placed on call was

sent to Cedar City (Utah), Lincoln Mine, Glendale, Overton, Beatty, Death
Valley Junction, etc., and to various on-site locations for certain shots,

depending on the criticality of the situation and location as predicted on the
preshot evening.

5.3 BLAST OVERPRESSURES

A summary of maximum blast overpressures observed during Teapot
is shown in Table 3. Pressures_.neasured at. ndian Springs and Lincoln

Mine would have _caused damage if they had hit a larger town. The Lincoln
1 rfie pressure recorded from Apple 1i was observed on the flats west of

the mining town. The town itself probably experienced considerably lower
pressures since it is protected by a mountain to the south; no damage was

reported. St. George experienced the next largest off-site pressure, but
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it was just below the amplitude necess'ary to pull out very large store win-
dow s.

TABLE 3

Maximum Observed Overpressure

Station Shot Date Overpressure Remarks
(mnillibars*).•"•

CP Apple lI** 5-5-55 15.6
Camp Mercury Bee 3-2255 3.8
Indian Springs Bee 3-22-55 Z.9G
Las Vegas Moth 2-22-55 1. 4

Bee 3-22-55 1.4
Boulder City Bee 3-ZZ-55 0.8

Apple 3-29-55 0.8
Caliente Bee 3-ZZ-55 0.8 Ozono'sphere signal
St. George Turk 3-7-55 1.8 Ozonosphere signal
Lund Turk 3-7-55 1.6 Ozonosphere signal
Tonopah Turk 3-7-55 1.5
Bishop Apple U 5-5-55 0.4 Ozonosphere signal
Cedar City + Moth 2-22-55 0.2 Ozonosphere signal
Beatty + Turk 3-7-55: 0.6
Lincoln Mine + Apple II 5-5-55. 3.6 Observed west of

town
Inyokern Apple II 5-5-55 0.4 Ozonosphere signal

*One millibar is essentially one-thousandth of one atmosphere
pressure, or 2. 1 lbs per square foot, or' 0. 015 pounds per
square inch.

**Turk may have given higher pressures, but recorder was
knocked out of operation.

+ A portable station was went to these locatious on certain shots.

5.*4 "SCALING-UP" MEASUREMENTS

* Measuring stations further than 80 miles from the test site were estab-
lished primarily to make a blast prediction possible, since available weather
data up to 15 or 18 miles altitude are not sufficient to allow computation of
blast patterns at these distances. The strong blasts striking more than 80
miles from the shot point are nearly always those bent down from a warm
air layer Z5- to 35- miles above the earth where weather balloons cannot
reach. By "scaling up" measured pre-ssures from high-explosive shots at
minus one hour and/or minus two hours, and assuming meteorological

3 0,
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persistence for the intervening time, a blast prediction is possible which I
usually is confirmed within a factor of about two.

Microbarograph measurements less than 80 miles frorn the shot points

"scale up" very well when the blast pattern is simple, poorly whnri the

pattern contains sharp focuses. Allowed firing points for the advance

high-explosive shots are two to five miles from nuclear shot' ground zeros.

When the source is moved, areas of blasL focus move correspondingly.

Near a blast focus, peak overpressure changes pronouncedly with distance. tp

Microbarographs in Las Vegas and Indian Springs have no way of sensing

how far away from them or in what direction a focus may have struck. Con-

sequcrntly a RAYPAC solution with last-minute weather data supplies much

more meaningful information on which to base judgment of continuing toward

or turning off a nuclear shot. than do the measurements from advance high-

explosive shots.

5, 5 SUMMARY 
-

Never yet has a shot at the Nevada Test Site been cancelled solely be-

cause of predicted blast damage. Both radioactive fallout and ground -

striking blast depend on wind speeds and directions, and in most instances _

any significant levels of fallout or blast pressure would be found in the

downwind quadrant. With the present, severe limitations on "acceptable" -_

fallout, tower, surface or underground shots of nuclear devices are much

more likely to produce critical fallout conditions than critcal blast. Air

bursts at several fireball radii above ground would probably reverse this j-I
situation. 
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CHAPTER 6. TRANSPORTATION OF NUCLEAR DEVICES

6. L AIR LIFT PLANNING

The air Lift of nuclear devices from Los Alamos to Nevada, Test Site
was discussed in Teapot Test Planning meetings on November 18 and 19.
1954, in the office of the Manager. SFO. Approval for the air lift was
given in a memorandum, DMA to Manager, SFO0 on November 29, 1954,
with the stipulation that:

"All such flights should be conducted under appropriate con-
ditions and in such a manner that should an emergency occur
enroute, landing may be effected at an emergency airstrip in
an unpopulated area. Landings enroute from Los Alamos to
Yucca Flat are not authorized except those necessitated by an
emergen-cy. As discussed in the above-referenced meetings
the flight path of such air lifts will be entirely over unpopu-
lated areas and sufficiently clear of any populated areas to
insure the safety of such areas in the event of an emergency."

The Manager, SFO, had obtained opinions from the Commanders of
AFSWC and AFSWP that it would not be advisable to move these devices
by military aircraft from Los Alamos due to the inadequacy of the Los
Alamos airstrip for use by military aircraft. The decision was then made
to use a Carco Air Service C-47 aircraft for carrying the devices and a
Carco Twin Bonanza as an escort craft.

After a number of preliminary ineetings with those who would. partici-
pate, a "Procedure for Transportation of Nuclear Devices From Los
Alamos to NTS by Air" was written and approved by the Manager, SFO.
and issued January 24, 1955.

6. 2 OPERATIONS

The "Procedure for Transportation of Nuclear Devices from Los
Alamos to NTS by Air" was followed with only minor changes. Yucca
Flat airstrip was to be the destination of some flights but melting snow
and later rain flooded the airstrip and aircraft landings were not possible
at the beginning of the operation. In addition, the Desert Rock airstrip
which was to be an alternate landing field was surveyed by the Gcneral
Safety Coordinator and the Air Operations Officer, and it was decided that
the airstrip was too rough at one end to risk the landirtd of nuclear devices.
The units were landed at Indian Springs Air Force Base until the Yucca
Flats airstrip was completely dried out and was approved for use by the
Air Operations Officer.

The original schedule called for the delivry of five nuclear devices
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but aftcr Lh1 rusults of thc

After the operation was conmplete and most

persoinýil had departed NTS, the '4device was dismntk•d, the H. E.
burned, and the detonators and nuclear component were returned to Los
AlaIrnos Leparately.

Durinjg the movement of these devices there were no adverse incidents

or delays, All phases of the transportation were c~refulty planned and with
the cooncration of all concerned were delivered safely and efficiently.

I
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PART II SCIENTIFIC ACCOUNT

CHAPTER 1. GENERAL OBSECTIVES

The scientific account presented in the following chapters has been
prepared and submitted by the Test Director of the loint Test Organiza-
tion.

1.1 GENERAL OBIECTIVES OF OPERATION TEAPOT

To detonate fourteen nuclear devices in the range from 1 to 45
kilotons.

1.1.2

To obtain information in the following general categories:

a. Feasibility of new ideas applied to weapon design particularly:

b. Investigation of effects, particularly:

(1) Effects of a high-altitude burst

(2) Civil and military effects from near nominal yields

(3) Demolition and radiological effects of a sub-surface burst

1.1.3

Continuation of research and technique developments.
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1.2 DISCUSSION OF OBJECTIVES

Weapon development tests were proposed by the two weapon develop-

ment laboratories, University of California Radiation Laboratory and
Los Alamos Scientific Laboratory. Effects tests proposed by civil and
military groups were carried out on detonations sponsored by the weapon
d.vehopment groups when feasible, and when not; on devices specifically
allotted to the agency proposing the test, The sub-surface and the high-
altitude detonations required devices which were not of major weapon

developmlnt interest.

1.2.1 TEST PROGRAM

The fourteen nuclear devices fired during Operation Teapot arge

listed in the following table. Also included for the record is the high-

altitude dress rehearsal (HADR) shot.

*1

TABLE 4

Device Sponsor Purpose of Test

I7
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Device Sponsor Purpose of Test

I''

1.2.2 WEAPONEERING TESTS

Detailed disct'ssions of the proposed weapon tests for Operation
Teapot are contained in classified letters from the Directors of UCRL

and LASL to the Division of Military Application, USAEC, Washington,
D. C. , dated 7 December 1954 and I December 1954, respectively.
Brief discussions follow:
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1.2.3 EFFECTS TESTS

Various military and civil groups were interested in obtaining data

on the effects of nuclear detonations, and every" effort was made by the
Test Organization to accommodate these tests whenever feasible.

a. High-Altitude Burst:

The Department of Defense had special interest in obtaining
information from a nuclear detonation at a high altitude. Hereto-
fore the highest nuclear burst was 10,213 feet MSL, made during
Operation Upshot- Knothole. A 40, 000 foot MSL burst height was :
selected for the test during Teapot, since available delivery and

and test measurement facilities existed for this altitude. Basic
data were desired on blast, thermal, gamma and neutron radiation,
and ionization effects in the atmosphere at burst altitude.

b. Civil and Military Effects Tests:

Civil and military groups conducted effects tests on each of the
nuclear detonations made during Operation Teapot. Civil effects

tests under the direction of the Director, Civil Effects Test Group,

in the Test Director's organization covered biological studies; I
blast measurements; gamma, thermal and neutron measurements;
missile damage; civil type structure and utility damage studies;
radiation fallout studies, radiation defense training and instrument

evaluation; and effects on foodstuffs. Participating civil agencies
included the Federal Civil Defense Administration, the Division of

Biology and Medicine of the USAEC, the Home and Housing Finance
Agency, the Public Building Services, the Lovelace Clinic, the
American Gas Association, and the Food and Drug Administration.

Military tests under the direction of the Director, Military

Effects Test Group, in the Test Director's organization covered
basic blast measurements; basic nuclear radiation measurements-
and their effects; the effects on military structures and aircraft;
evaluation of military instruments; and basic thermal measurements.
These tests were conducted by service research laboratories and

civilian research groups un der contract to the DOD.
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c, Sub-Surface Burst:

During Operation Jangle, surface and 16' sub-surface bursts A

were made using the 1,2 KT Ranger A device. Information was

desired on'cratering effects and the radiological fallout pittern

resulting from a deep anderground burst, and for these studies a

depth of 67 feet, using a Ranger A device, was proposed. The

tests were conducted under the Military Effects Test Program.

In addition, the Enigineer Corps of the Department of the Army

participated in a training exercise in the assembly and emplace-
ment of the weapon for the sub-surface burst.

1.2.4 CONTINUATION OF RESEARCH AND TECHNIQUE
DEVELOPMENTS

In Teapot, as in previous operations, a very great amount of

effort was put into research and technique development. A glance at

the listing of projects will indicate that perhaps half of them were con-

cerned not so much with the testing of the performance of a given
device or with the behavior of typical military or civil materials and
structures as with the development of new measuring techniques and

the general advance of our knowledge in many fields.

The range of experiments in new techniques and instruments

extended from the testing of simple burst position locators both civil

and military, to the complicated measurement of akten-million-degree
temperature by direct observation, In one case the-instruments have
an obvious use. In the other the new technique may be applied to the

diagnosis of future weapon design and in research.

The range of experiments in research was equally wide and in-
cluded investigations in nuclear and thermal radiations, bio-medicine,

structural design, radiation and shock hydrodnaamics, the propertieE

of materials at high temperature, and many other fields.

CHAPTER 2 OPERATIONAL

2.1 SCHEDULING REQUIREMENTS J

In planning the test schedule there were technical, operational, and

radiological safety requirements to be considered.

The principal technical requirements were of the nature of:

a. Obtaining and analyzing data from one device prior to detonating

another.
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b. Initial installation or transfer of appa.-atus from one shot
location to another.

c. Fabrication and delivery of devices to the test site.

d. Introduction to the test program of additional devices to be
tested.

The principal operational requirements consisted primarily of:

a. Weather, satisfactory from an operational viewpoint as well
as from a rad-safe standpoint.

b. Aircraft operation and maintenance.

c. Construction completion or repair of technical facilities.

2.1.3

The radiological safety aspects of the scheduling problem came
about by the general limitation imposed upon the Test Organization of
the total off-site radiation during the 'operation. Some of the tests
were considered hazardous from an off-site radiation fallout standpoint.
the hazardous classification being due in part to the yield and height-
of-burst above the terrain. The hazardous tests were considered-to be

TURK, APPLE I, APPLE II, ZUCCHINI, MET, and possibly BEE.

In order to minimize the duration of the operation, the Test Direc-
tor established a dual capability for operating. With this plan it was
possible from a technical standpoint to detonate a hazardous or a non-
hazardous device on any one day with the off-site radiation fallout
pattern be-ing the determining factor. This plan contributed to
shortening the over-all duration of the operation. In fact, it became
possible to have dual capability of two non-bazardous devices, and on
one occasion two devices were detonated the same day approximately
six hours apart.

2.Z TEST SCHEDULES

The final approved readiness schedule for Operation Teapot as estab-
lished in the Test Director's Operation Order No. 1-55 dated January 26.
1955, is shown in Table 5. The actual firing schedule of the _hots as they

occurred is shocvn in Table 6.
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I PART III PUBLIC RELATIONS AND INFORMATION

t CHAPTER I PUBLIC INFORMATION AND EDUCATION

1.1 OPERATION TEAPOT PROGRAMS

Field public information and education activity in support of Tea-
pot was programmed in four general areas of interest, activity, or time:1.i• ia pre-series public education program; a Test Organization staff prograrm
for coordinating sub-programs in public affairs, public information, offi-,
cial visitors, and official briefings; a Teapoitpublic informnation prograrm;l
a Civil Defense Observer program in connection with an open shot. The
second and the fourth included defined sub-prog:ams for implementing
Department of Defense and Armed Services aspects. Activities were
guided by the following authorizing papers:

AEG Staff Paper 707/1Z, December 6, 1954, "Public
Informat.ion and Public Education Programs for Operat-
"ion Teapot*" Appendix "B" was the "Public Education
Program in Advance of Spring 1955 Test Series in Nev-
ada." Appendix "C" was the "Public Information Pro-
gram for Teapot."

Announcement No. 3 dated January 27, 1955, Office of
F• the Manager, SF00, established that the staff office of

"Chief, Public Relations Group" would report to the Test
Manager on matters pertaining to the test operations to
coordinate information, visitors, briefing, public health
liaison activities, and public affairs generally. Basic to
this approach was the February 1, 1954, "Report of the
Committee to Study Nevada Proving Ground."

AEC Staff Paper 707/11, December 10, 1954, "FCDA Pro- i
posal for an Open Shot During Operation Teapot." This
paper defined the field exercise, industry participation,
Civil Defense observer, and news media observer phases.

Department of Defense Instruction C-5230.8, January 5.
1955. "Department of Defense Public Information Plan
for Operation Teapot" provided policy guidance to the
Departments of the Army, Navy, Air Force, and the U. S.
Marine Corps.

Teletype, March 11, 1955, from Chief, A.FSWP, Wash-
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ington, D. C., to Field Command, AFSWP, Mercury,
Nevada, stated the sub-programs for Army and for USAF
information activity during the Civil Defense Open Shot
program as agreed to by AEC, FCDA and DOD.

The assigned mission of continental test information activity was:

a. To support national policy, specifically by acting
to accomplish the objectives of informing correctly
the public in the United States and of helping create
a favorable climate of opinion in the world at large.

b. To support the continental test mission by acting:
To increase public knowledge and understanding
of the purpose and need for continental tests; to
help protect life and property by obtaining public
cooperation in measures designed to avoid or to I
reduce hazard; to allay unfounded fear of damage
or injury that may arise from public misunderstand-"

ing of test operations; to protect classified data
while acting adequately to answer public need-to-
know about test operations; and to meet the public I
information requirements of the Test Organization
"and its components, both civilian and military.

c. To support the program objectives of participating
agencies, departments and other organizations.

1.2 PRE-SERIES PUBLIC EDUCATION PROGRAM ;

The authorized program proposed public education activity to be
conducted nationally and in the Nevada region in advance of Operation
Teapot in order to achieve public acceptance of the need for continental
tests and their accompanying off-site effects. It •.'as based almost en-
tirely on activity recommended by the "Committee to Study Nevada Prov-
ing Ground" on February 1, 1954, as modified in view of subsequent
developments.

Twenty thousand copies of the booklet, "A-B-Cs of Radiation,"
compiled by the Brookhaven National Laboratory, were distributed dur-
ing Autumn 1954 to schools in Nevada and adjacent states.

Available films dealing even remotely with nuclear testing were
distributed throughout the Nevada Test Site region. Most effective pre-
test use was made of the USAF's "Target Nevada," and of General Elec-
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tric's "A Is for Atom." When the film, "Atomic Tests in Nevada," be-
came available in mid.-April, it was shown repeatedly throughout the re-
mainder of the series in the NTS region and was used extensively for
civic club and TV presentation in surrounding states.

Fifty thousand copies of an illustrated booklet, "Atomic Tests
Effects in the Nevada Test Site Region," were distributed, approximately
35, 000 before the series and 15, 000 during the series, basic distribution
being through schools in the NTS region.

A comprehensive article on Nevada tests and weather was obtain-
ed from the U. S. Weather Bureau. It was circulated widely in Nevadaand adjacent states and, it is understood, was distributed nationally to :
key media, to all U. S. Weather Bureau stations, and to. all military
weather installationsally.t

Las Vegas Field Office officials, including the senior U. S. Pub-
lic Health Service representative, contacted doctors, veterinarians,
public officials, and civic leaders in all NTS region communities, in-
cluding personal or other contacts with State Health Officers in Nevada
and adjacent states.

Test officials, headed by the Test Manager and the Scientific Ad-
visor, visited NTS cornmunities to meet with civic leaders and to speak
at community meetings. The first tour, January 18 to January 22, cover-

i ]ed the Nevada and Utah area from Las Vegas to Salt Lake City; the second,
February 7 to 10, covered Nevada communities immediately adjacent to
NTS.

1.3 VISITORS PROGRAM

The Visitors Bureau was established as an organizational element
of the Public Relations Group of the Joint Test Organization. Their
assigned mission was to provide a program for observers and visitors at
the Nevada Test Site during Operation Teapot. Specifically, this included
reception, billeting, arrangement for security clearance and badging and
providing orientation briefings and tours for the several categories of visi-
tors. Many additional individual services were performed for the visitors
by the Visitors Bureau in an effort to make their stay at NTS as agree-
able as possible. These visitors included AEC-AFSVWP Official Observ-
ers, AEC Employee Observers, and special invitees of the Test Manager.
The Visitors Bureau furnished support to special military groups and

FCDA observers and closely coordinated their activities with other ele-
ments of the Joint Test Organization and the Desert Rock Exercise

groups.
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The organizational structure of the Visitors Bureau wnas rntually
a[,reed upon by the AEC and Field Command, AFSWP. It was headed by
AEC-SFO personnel. Other key positions were staffed with DOD person-
nel and augmented by personnel of the NTS operating contractors for
handling the achjidnistrative work load and security liaison work. Tour
guide officers were assigned by Special Weapons Training Group, Field
Command to assist with handling of large observer parties. Normal
strength consisted of approximately fifteen persons augmented intermit-
tently by about eight additional people.

By agreement reached in January 1955 between DMA-AEC and
Headquarters, AFSWP for the conduct of a joint AEC-AFSWP Official
Observer programn, Special Air Mission Aircraft flights were scheduled
between Washington, D0. C. and Indian Springs Air Force Base. Four
dates which encomnpassed "ready dates" of particular events of Teapot

",.1 were established for these flights. Specific spaces were allotted on these
trips to the Atomic Energy Commission, Secretary of Defense, Army,
Navy and Air Force.

7nvitations to members of the Congress to witness a detonation
were issued by the Chairman of the Joint Comni•ittee of Atomic Energy.

Policies relative to the AEC and SFO and SFO contractors Em-
ployee Observer program were establishud by the Manager, SFO.

Official and Congressional Observer groups were normally housed
at Indian Springs Air Force Base while casual official visitors members
of the Joint Committee of Atomic Energy and invitees of the Test Manager
were quartered at Mercury.

Observers were met by representatives o, the Visitors Bureau.
and all required services were provided to them. The Visitors Bureau
maintained offices at both Mercury and Las Vegas.

The program for official visitors included briefngs, pre-shot
forward area tours, witnessing a detonation, post-shot tours when field
conditions would permit, and rccreational trips when shots were post-
poned. Employee Observer groups were presented essentially the same I
programn as the Official Observers except that no organized recreational

tours were provided in the event of shot delays. The general orientation
briefings were held at Mercury and were presented by an official of the
AEG with the special subject briefings on Test Programs being presented
by the Director of the Civil Effects Test group and the Deputy for Mili-
tary Operations. On the forward area tour commentaries at the various
points of interest were presented by representatives of the DOD, FCDA,
Test Director, and Rad-Safe groups. There were eleven briefings and
toars at NTS attended by approximately 670 observers. ln addition, the
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Briefing Officer, by invitation, presented seven programs to groups of
Desert Rock participants and observers totaling approximately 2100 per-
sons. Four additional special briefings to non-participants were present-
ed to about 375 persons at UCRL, SFOO and Federal Bureau of Investi-

gation Academy graduates at PhoenLx, Arizona.

Table No. 7 summarizes the Observer activities coordinated by

AEC-DOD Visitors Bureau.

.A
TABLE 7

OBSERVER ACTIVITIES COORDINATED

BY AEC-DOD VISITORS BUREAU

SpecialMilitary
*Official *Employee Groups Total

Badges processed69 *93
for Observers 69 *3 1,530 3,138

Visitors Attending
Briefing and Tour 457 214 ***660 1,331

Visitors Witnessing
Shot 286 207 ***l,025 1,518

*Visitors Bureau direct responsibility

**Includes 129 miscellaneous visitors not included in organized
groups.

***Briefing and field tours by military.

(Figures compiled from best data available)

The many postponements and revisions' in the shot schedule created
a much heavier and complex workload for the Visitors Bureau. Neverthe-
less, a satisfactory program for the Official Observer and Congressional
groups was maintained. Likewise, the Employee Observer program was
well executed, but successive postponements of particular shots of inter-
est to the organizations represented by the Employee Observers tended to
discourage individuals traveling to NTS at their own expense.

The estimated costs for engineering and construction as required
by the Visitors program included such items as rehabilitation of observer
areas, badge issuing station, signs, etc., and totaled approximately
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$13,000. The eStimated cost for support items was approxinmately $16,000 for the military pariicipition and $ 28, 000 for the AL C -Ind AEC con-

tractor participation.

1.4 PUBLIC INFORMATION PROGRAM (OTHER THAN OPEN SHOT)

The Joint Office of Test Information was activated on February 1,
1955, in accord ,.vith A.LC-DCD agreements, and was leactivated on May
19. The Director, appointed by the AEC, was assisted by a Deputy Di-
rector appointid by the Depuity for Military Operations. A civilian was
assigned to be DOD Advisor to the Director to assure conformance with
DIOD policy and to help achieve a balance in service activity.

Approximately 25 individuals served on the JOTI staff during the
series, the continuing complement approximating 15. Personnel was
dra'wn from: A'2C,-SFC and Los Alamos Scientific '.aboratory; Field
.Command, AY'SWP : USAF Special Weapons Center and headquarters of

various Air Force Commands; the Marine Corps (only during periods of
'Marine participation); and Sixth Army. Only two individuals, the Direct-
or and a secretary, had had representative experience in prior continent-
al tests.

In general, policies and procedures for c:ontrolling and for releas-
ing test information to news media and to the public followed those of
prior series. All formal issuances were prepared and distributed through
the Las Vegas office, JOTI, and all press contact was there. All central
records were maintained there, except for the central photo file which
was maintained at the Foi-ward Cffice.

Immediately prior to the readiness date of the first shot, or on
February 13, a pre-series briefing conference was held in the Las Vegas
City Auditorium with AEC Chairman Strauss in attendance. The extent
of public interest was indicated by attendance of 40 newspaper, periodical,
press and photo service, newsreel, radio and TV representatives from the
West Coast and from mid-west and eastern media. A majority of these
media representatives remained in the area throughout the first two weeks,
and various representatives from Los Angeles media r.eturned on occasion.

Information personnel met with the press for a briefing on each
shot as it became ready for firing. Other meetings were held when there
was a media or a Test Crganization requirement.

Plans for all weather evaluation meetings and the determinations
reached were announced immediately JOTI offices in Mercury and in Las
Vpgas were staffed at all times during night evaluation meetings and on
all shot nights with the results of evaluation meetings being disseminated
by the Las Vegas office to all hotels, the county sheriff, radio stations,
all news representatives in the area, and Los Angeles media which had
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requested such service. Dissemination to nearby communities, other
than that through radio, was through the radiation monitoring org-.niza-
tion.

Between shots, press requests for interviewing members of the

Test Organization and for feature information were satisfied to the ex-
tent possible. Media visits to Mercury, Desert Rock, or Indian Springs
Air Force Base were arranged on several occasions. In addition, mem-
bers of JOTI arid the Test Organization made upproximately 35 public
addresses, including radio and TV appearances. A majority of these
during the series was in or near Las Vegas.

An indication of the scope of activity is given by the fact that 103
numbered press releases were issued by JOTI, exclusive of the Open
Shot.

Various official photographs of Test Orpanization personnel,

equipment or installations were issued upon media request. Following
each shot one or more photographs of the detonation or resulting cloud
and, on occasion, photographs of official visitors were issued. A.med
Services photographs of participants, supporting activities, or of shot-

L time activities were distributed as available. A color photograph was
forwarded of each shot to AEC-DIS to satisfy any national media require-
ment.

1.5 OPEN SHOT PROGRAM

The Civil Defense Open Shot program included technical tests,
industry participation and test, a field exercise, an observer activity,

and news media correspondents. Further discussion of the FCDA parti-
cipation is discussed in Part IV. The Open Shot was proposed and approv-
ed as a Civil Defense activity with Test Organization and military partici-
pation. The approved initial organization included AEC, DOD and FCDA
at the policy level but concentrated operating responsibility fully in the

FODA organization. Open Shot participation by an Army Armored Force
subsequently was scheduled, and JOTI was informed of Army intention to
make its participation a major information effort. Organizationally,
planning attempted to concentrate information phases under a joint agency
policy and operational structure and separated from FCDA observer
phases. Operationally, some phases of the total observer program nec-
essarily came under the "information" organization, such as joint physi-
cal arrangements for tours, briefings, etc. The actual organizational
structure is indicated in Figure 24, "Joint Office of Test Information -

Open Shot."
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PART IV FEDERAL CIVIL DEFENSE ADMINISTRATION

CHAPTER I FCDA PROGRAMS I
1.1 GENERAL

The Federal Civil Defense Administration participation in Teapot

consisted of three general types of programs: (1) Technical projects to

provide data concerning the physical effects of nuclear detonations on

structures and material, (2) Field Exercises and demonstrations to

permit Civil Defense workers to witness at first-hand the effects of a

nuclear detonation a nd puct exercises in the area of damage, and

(3) Uncleared observer and publicity program (called the "Open Shot'

program).

The responsibilities and conditions of FCDA participation were

covered by a Memorandurr Agreement (SFOO No. AT(29-Z)-Z63) dated

November 3, 1954, between the Atomic Energy Commission and the

Federal Civil Defense Administration.

1.2 TECHNICAL PROGRAMS

The FCDA technical programs were integrated into the Civil

Effects Test program of the AEC and were under the general direction

of the AEC-furnished Director of Civil Effects Test. These FCDA-

sponsored projects included participation by Industry. The objectives

of Industry participation as stated by FCDA were:

a. To provide through the technical test program information

essential for Industry planning in the event of enemy attack.

b. To provide first-hand experience for industry personnel who

will be responsible for planning and executing disaster oper-

ations.

c. To supplement the Civil Defense staff with qualified technical

personnel from several fields.

d. To create greater Industry interest in the Civil Defense pro-

gram through the participation of major segments of Industry.

1,3 CIVIL DEFENSE FIELD EXERCISE

The Field Exercises were conducted entirely by the FCDA, and the

objectives as stated by FCDA were:
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a. To make a long delayed start on the essential task of pro-
viding first-hand experience under the conditions of a
nuclear explosion to key Civil Defense personnel from states 4

and cities. :

b. To demonstrate to the public that preparedness for the Civil
Defense worker is as important as for the soldier and to
increase the prestige of Civil Defense workers in general
and of Field Exercise participants in particular.

c. To bring together at the Nevada Test Site key Civil Defense
workers from all over the Nation as a first step toward
achieving a national esprit de corps among Civil Defense
volunteers and to emphasize the national aspects of the Civil
Defense program.

1.4 OPEN SHOT PROGRAM

The Open Shot program was conducted by the FCDA in conjunc-
tion with the AEC. Their objectives as stated by the FCDA were:

a. To allow selected observers, representatives of the public
and public media to witness an atomic explosion and the
accompanying Civil Defense technical tests. and thereby in-
crease general levels of accurate knowledge about the var-
ious effects of nuclear weapons'.

b. To demonstrate through the Field Exercise and technical
tests some aspects of the Civil Defense program and thus
stimulate greater public interest in Civil Defense.

c. To enable state and city Civil Defense personnel and other
officials charged with Civil Defense responsibilities to
witness first-hand an atomic explosion for the purpose of in-
doctrination and a better informal leadership in their home
states and communities.

CHAPTER 2 ORGANIZATION

The organization of Civil Defense Operations provided for both
Nevada Test Site and Las Vegas staffs. General supervision and co-
ordination was provided through the Office of Chief of Civil Defense
Operations. In addition to the assigned mission of conducting Civil De-
fense operations in Teapot, the Chief of Civil Defense Operations was
also the senior representative of the Federal Civil Defense Administra-
tion at the Nevada Test Site and maintained cognizance over all Civil
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Defense activities, including technical programs and projects which were

operationally conducted through the Civil Effects Test group. For Civil

Defense Organization Chart, see Figure 25.

Assistance and guida,,.ce to Civil Defense sponsored programs and

projects were provided through a Staff Support Section which included
budget and administrative officers and technical information specialists. .
Additional support for Civil Defense sponsored industry programs and I
projects was provided through an Industry Participation Liaison Office. j

Additional staff sections were set up for the conduct of the Open j
Shot Programn, the Field Exercise, Civil Air Patrol activities, and Civil
Defense Operations Photo missions.

A Joint Office of Test Information - Open Shot was activated to
represent the interests of all agencies and was primarily concerned only
with media activities. See Part 111, Public Relations and Information,
for discussion and OrganizaLioni Chart JOTI, Figure 24.

V By mutual agreement of the Policy Control Board for JOTI-Open
Shot, the Director of the Joint Office of Test Information expanded his
function to include direction of Open Shot activities. The Chief of Civil
Defense Operations becamae, in addition to his other duties, Deputy Di-
rector for Open Shot Operations and, in addition, served as the FCDA
member of the Policy Control Board.

CHAPTER 3 THE OPEN SHOT PROGRAM

Originally, Open Shot participation was set for- ZUCCHINI with a' ~ready date not earlier than April lst. H4owever, because of changes in

scheduling of devices, the Test Organization determined Ehortly after
April 1st that the Open Shot should be scheduled for APPLE II not earlier
than Tuesday, April 26th.

FCDA key staff members reported to Las Vegas and began activities
on April l1th. The Joint Office of Test Information-Open Shot opened to
the public at the Las Vegas High School Auditorium on April 15th. Up-
stairs rooms in the auditorium were used for offices. The lobby was
used for registration, and the auditorium itself for briefings. The
facilities, were donated by the Las Vegas school system.

The Open Shot program began on Friday, April 22nd, with the
registration of general observers and media participants. Saturday,
April 23rd, was devoted to briefings by members of the Joint Test
Organization and senior representatives of the participating agencies.
The briefings were received enthusiastically by observers and media and
were one of the highlights of the program. Sunday, April 24th, was de-
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voted to a pre-shot tour of the FCDA test line in Area 1. On Monday the
observers were again briefed at the High School Auditorium. These
bri.efings were generally of a more technical nature than those given on
Saturday, the 23rd.

The morning weather briefing on Monday, the 25th, indicated
that weather conditions would be unacceptable for firing on Tuesday, the
26th. and the shot was postponed for twenty-four hours. This was the
first of an eight-day postponement; three of the postponements took place I
at the early morning weather briefing just prior to shot time while the
observer's and media representatives waited at the Observer Area. I I

"Originally, approximately 1300 observers and media represent- I
ativcs registered for the Open Shot. With each postponement the number
dwindled as observers wzre forced to leave and media coverage was re-~ '

.I duced generally because of expense.

APPLE II was fired at 0510 hours PDT on the morning of May 5.
Approximately 500 observers and media representatives were still on
hand for the'event. Tnis "hard core" of Civil Defense observera and
media representatives were almost unanimous in their opinion that the 7R

shot was worth waiting for.

On shot day plus one a tour of the FCDA area was conducted.
The genuine interest of observers is evidenced by the fact that many who
had been unable to wait for the shot returned for the post-shot tour.
Figures 26 and Z7 show a pre-shot and post-shot view of a house in the
FCDA area.

The Open Si•uL prograni ended on 3)riday, May 6, when the last
observer convoy departed the forward area for Las Vegas.

The Memorandum of Understanding, dated November 3, 1954,
between FCDA and AEC for FCDA participation in full-scale nuclear
tests sets forth that FGDA would participate in the next scheduled full-
scale nuclear test at the AEC's Nevada Test Site to the extent that such
FCDA participation would not interfere with or impede the AEC's Weapons
Development program. AEC Staff Paper 707/11, dated December 10, 1954,
summarized that the proposed Open Shot did not require a separate
detonation, but could be conducted in conjunction with a developmental
shot compatible with such a program.

During Teapot tht~re were approximately 1300 observer's and V

media representatives for the Open Shot program, with approximately 400
additional persons involved in the Field Exercise proram. The Open
Shot personnel were quartered in Las Vegas, while arrangements in
accordance with the Memorandum of Understanding were r-'ade to provide
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housing and messing ,acilities at Mercury for the Field Exercise work-
ers. It is noted eirller in this report that thte Open Shot was scheduled
for not earlier than April Z6. Programs for Open Shot and Field Exer-
cise personnel began on April 2Z, and with the ensuing delays of the
detonation, many remained through May 6.

For subsequent consideration and study, it should be noted that
some interference wa created in varying degrees to the Weapons Devel-
opment program during the FODA Open Shot program outlined as follows:

- 01a . By thlý influx of the Field Exercise personnel into Meicury.
congestion was created relative to housing, messing and other
logistical facilities.

b, Adverse weather conditions creating ait eight-day delay for the
detonation required the Test Organization officials to give exten-
sive consideration to toie availability of housing at Mercury for

the Open Shot personnel quartered at Las Vegas in an attempt
to houre this personnel at Mercury in case they were unable to A.
retain their Las Vegas hotel reservations.

c. In the eight-day delay there were 21 Advisory Panel evaluation
meetings in an effort to detonate APPLE II. The Soint Test
Organization officials exerted every effort to detonate the shot,
and in the e ight-day delay "lived through the night" three times,
two of which were on consecutive nights. This situation necess-
itated the scientific personnel and operating contractor people
much added effort -nd fatigue in "buttoning up and unbuttoning"
in each of these night sessions.

d. By the combination of the Open Shot and a Weapons Development
shot, construction was required within the same test area.
Interference and congestion in the test area was observed in
attempting tc meet construction completion dates.

SIi e. FCDA was allotted a sector upwind from the test area for their
various exercises. This placed a limitation upon the Soint Test

-Wj Organization in determining whether to detonate or postpone a
shot due to the possibility of changing wind conditions creating
radioactive fallout in this sector.

f. The initially approved Open Shot program did not anticipate
military participation. However, subsequently, this was modi-
fied to include military participation which actually developed
into a major portion of the Open Shot program. This added
participation naturally caused some interference.
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g. The Cpetn Shot and Field Exercise groups held extensive
exercises in the test area on D / 1. Such a program
could cause interference to the Weapons Development
program on their recovery work. However, in the Teapot
Operation interference was held to the mini-nurn by delay-
ing the FCDA Exercise as late in the day as possible.

The importance of the FCDA programs to the National Defense

is recognized and is considered as essential for continued participation

in subsequent test operations. However, in view of the observations

listed above, it is deemed important that careful consideration be given
and planning developed which would alleviate all chances of any interfer-

ence to the Weapons Development Pro-ram.

C HAPTER 4 THE FIELD EXERCISE PROGRAM

Approximately four hundred Exercise participants, representing
39 States, the District of Columbia and the Territory of Hawaii were I

7'.' registered at Mercury by the close of registration at 2100 hours on April
22. These Field Exercise participants brought with them three fully I
equipped standard Civil Defense rescue trucks, three standard Civil De-

F fense fire pumpers, two complete communications vans and associated
equipment, and additional mobile communications vehicles. In addition,

the Field Exercise was equipped with ten jeeps, a pick-up truck, an am-
"bulance, and three additional pieces of fire equipment provided by In-
dustry. .

COn arrival each Field Exercise participant was equipped with a

standard Civil Defense helmet and coveralls donated by Industry. Male

participants were housed in hutrnents, female participants in a dormitory

set aside for the purpose by the Test Organization.

The Field Exercise group performed according to plan. A

considerable portion of field exercise activities was devoted to servicing I
of media and observer groups. The police and warden services worked

closely with NTS Security in providing crowd and traffic control and in-

suring compliance with safety regulations. The sanitation service super-

vised sanitary facilities set up for the observer groups. The mass feed-

ing service prepared two excellent meals, one at breakfast on shot morn-

ing, and one at lunch during the tour on the day following the shot. A
medical service was set up for the observer groups but had few custom-

ers. There were no casualties. Communications with all elements of

i the Civil Defense group were maintained by the communications service.

On shot day plus one, the rescue service recovered all mannequins from

damaged houses, working in conjunction with the casualty care service. 4
The engineering service made a complete investigation of all damaged
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1
structures and filed reports with the Field Exercise Commander.

The inactivity stemming from rontinued postponements created a
major problem for FCDA. In order to maintain continued interest and
morale on the part of the exercise participants, FCDA arranged recreation
tours for nearby places of interest such as Death Valley and Boulder Darn.
In addition, with the concurrence of the Deputy for Military Operations,
the Field Exercise participants were permitted to visit the Frenchman Flat
Area to view the effects of MET and previous "effects" shots and Area 10
to view the "hESS" crater and structures remaining from the "Jangle" tests.
AccesA to Area 10 was with the express understanding that the description
of the craters would not be publicized.

While some Field Exercise participants were forced to leave be-
cause of the delay, about half remained until the end of the program.

During the shot the Field Exercise group was divided among three
positions, as follows: 4

1. The Observer Area: Coffee service teams of the mass feed-

ing service, a communications team, and two police teams re-

"mained at the Observer Area for service to observer and media
groups and to maintain communications with other elements of
Civil Defense Field Exercise.

2. Position Able: The major portion of the Civil Defense Field
Exercise group witnessed the shot from Position Able, 37, 000
feet from ground zero. Immediately after the shot, the Field
Exercise group at this position withdrew to the Observer Area.
The mass feeding service immediately set up for the prepara-
tion of breakfast. Other teams performed routine functions as
assigned.

3, Position Baker: Position Baker was located 10, 500 feet from
ground zero on an extension of the FCDA 1. 7 psi test line. The
position was a trench with sandbag parapet. It was occupied by
21 Civil Defense personnel, of whom six were women, and nine
media representatives. Communications with other elements
of the Field Exercise group and with the Test Manager's Office
were by telephone and two riAdio links, one on Test Organiza-
tion Channel 6, and the other on Civil Air Patrol VHF. Trlans-K. portation was by jeep. The vehicles were parked to the rcar of
the trench position and were without protectioa except for alu-
minum foil on seats and tailgates to prevent thermal damage.
The Position Baker exercise was completed without incident.
After the shot the group withdrew to the Observer Area,

101



CHAPTER 5 INDUSTRY PARTICIPATION

Industry participation in Civil Defense programs is made possi-
ble because of a provision in Public Law 920 for the acceptance by Civil
Defense of donated goods and services. Under this law Industry partici-
pation in UPSHOT was restricted to donation of vehicles, mannequins, some
furnishinps, and services by Industry participants. However, a law en-
acted in 1954 also made it possible for Civil Defense and other agencies to
accept donations of funds for defense purposes. This law made it possible
fr Industry participants in Civil Defense programs to erect structures

anLc pay for other contractual services during Teapot.

As a consequence, 197 associations, institutes, corporations,
and individuals participated under Civil Defense auspices in Operation I
Teapot. In addition, many more firms participated indirectly throgh
the associations of which they were members.

Over 100 industry project personnel had direct responsibility for
a s assisting in the conduct of Civil Defense programs and projects and nearly I
an equal number provided consultant service.

Much of the Industry participation took place in technical test
programs and projects. However, there was also considerable Industry
participation in the Open Shot. For example, Industry provided food and
equipment for the mass feeding demonstrations, helmets and coveralls
for Field Exercise participants, vehicles for operational use for the Field
Exercise, and furniture and mannequins for the demonstration program.

It is estimated that costs to Industry for participation in series

Teapot were in excess of a million dollars. This estimate includes lab-
oratory work, personnel expenses, cost of donated materials, and cost
of transporting materials to and from the Nevada. Test Site, in addition to
contractor's costs at NTS reimbursed through FCDA.

All Industries had an equal opportunity to participate, provided
they could demonstrate Civil Defense need for the proposed test and meet
the standards set by the proper review and screening committees and the

FCDA Test Organization. Many more Industry tests were rejected than
were accepted, most of them because no valid test was involved. In some
cases the FCDA Test Operations Industry Liaison staff approached Indus-
tries with requests for participation -- the brick industry is an example.
In many cases these requests for participation were reviewed by the In-
dustry membership and finally accepted.

The objectives of the Industry program were achieved. Industry
participants have generally expressed themselves as satisfied, and the
majority feel that the tests have been worthwhile. _
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CH-APTER 6 THE CIVIL AIR PATROL

6.1 GENERAL

Air support for Civil Defense operations was provided by the Civil
Air Patrol. In planning for Operation Teapot, FCDA requested the co-
operation of the Civil Air Patrol through National Headquarters in Wash-
ington, and the Nevada Wing was assigned to the mission.

6.2 AiR. OPERATIONS

Air operations by CAP included courier missions from the Nevada
T-st Site to Las Vegas and Burbank, California, for the transportation of
films, tapes, and other media material. In addition, GAP flew members
of the Civil Defense Operations Photo Group on a number of photo miss-
ions. Support for the mass feeding service was provided by food lifts
from Las Vegas to the Test Site. Ambulance planes of CAP were avail-
able in case transportation of casualties became necessary. A total of
162 missions were flown.

Twenty-one Civil Air Patrol aircraft and three helicopters pro-
vided by the Bell and Hiller companies were used. The missions were
flown by 42 flight personnel.

CAP operations were maintained at Sky Haven Airport, Desert
Rock Airstrip, and Yucca Airstrip. ii
6.3 CO',QMUNI CATIONS I!!

Civil Air Patrol communications, in addition to providing the
necessary air-to-air and air-to-ground operational links, provided a
complete back-up emergency network for Civil Defense operations. These
communications included five fixed VHF stations, three fixed medium
frequency stations, and ten.mobile stations. These units were operated
by 32 CAP communications personnel.

CAP commununications stations were located at the Soint Office of
Test Information at the Las Vegas High School Auditorium, Sky Haven
Airport, Desert Rock Airstrip, the office of the Chief of Civil Defense

Operations at Mercury, the Control Point area, Media Hill, and Yucca
Airstrip. The CAP communications network was extended to field exer-
cise Position Baker during the brief periods when the position was acti-
vated.

Six message centers were maintained by CAP for the transmission
of copy, films, tapes, and messages. These were at Media Hill; the
4700' line during tours; Yucca Airstrip; Sky Haven Airport; the High
School Auditorium; and the airfield at Glendale, California.
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A total of 149 Civil Air Patrol personneil were involved in the
operation. COf this numTnber, only )bout ZO operated from inside the Nev-
aida Tert Site at any one time.

The objectives of Civil Air Patrol participation were met, since
the operation clearly demonstrated the flexibility of CAP, both in the air
and on the ground. Service was provided to media representatives and
the Civil Defense Operations group, and it was made clear that the integ-
ration of CAP activities with those of Civil Defense can be accomplished
with little difficulty in a disaster.
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PART V DEPARTMENT OF DEFENSE OPERATIONS

C-CHAPTER I. GENERAL OBJECTIVES

The office of DOD Operations Coordination was established on the Test
Manager's staff to provide advice, assistance, and coordination for air
operations, operational training projects, Desert Rock troop participation
and troop observer programs as well as the coordination of additional
matters of AEC-DOD intcrest as required by the Test Manager and Deputy
for Military Operations.

1. 2

The objectives of the Operational Training Projects and Desert Rock
Troop participation and 'rroop Observer programs were to provide train-
ing and indoctrination for troops and air crews as well as an opportunity
to test Service tactics and techniques developed or being developed in
connection with utilization of atomic weapons. These projects in the 40
and 41 series participated on the philosophy oi non-interference with the
developmental and effects programs.

1.3
In general, the Operations Training and Troop Participation Projects 1]

were conducted satisfactorily. In some cases complete realism or desired
maneuvers were not realized due to limitations imposed by the scientific ]
test programs. In addition, firing conditions, such as fall-out patterns or
repeated delays, imposed operational difficulties which in some cases
resulted in cancellation of proposed participation. However, for those
shots on which the projects did participate, valuable experience was
gained and in most cases project objectives realized. (Chapters 2 and 3
show 40 and 4t series project numbers with participation.)A

1.4

There were no serious problems encountered in coordinating the 40
and 41 series project requirements. Similarly, aircraft requi.:ements,
foreign observer programs, and miscellaneous other activities were
either supervised or coordinated without problems worthy of record.
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SCHAP I'ER 2, TROOP PARTICIPATION AND TROOP 11
1OBSERVER PROGRAM EXERCISE DESERT

ROCK VI

2.1 INTRODUCTION

Exercise Desert Rock VI was the U. S. Ariiy designation for the
'•roop p~articipation and troop observer program in Opcration TEAPOT. As
a continuation of similar programs in previous continental tests (Buster-
Jangle, Tumbler-Snapper, Upshot/Knothole) the exercise was designed to
provide orientation and indoctrination for selected individuals in the effects
of atomic weapons and to conduct certain specified troop tests of doctrine, A

tactics, techniques and equipment.

Camp Desert Rock itself, located about 2-t/2 miles SW of Camp
Mercury, is a Class I installation under the command of the Commanding
General, Sixth Army, and during the operational phase (15 February to
10 May 1955) averaged a permanent party group of about 2400 personnel.

* On June 4, 1955 the camp reverted to a "standby' status under the command
of the Commanding General, Camp Irwin, California. By 15 June 1955 the
station complement, which will perform the necessary guard and allied
duties and will live at Mercury, was decreased to one officer and approxi-
mately 15 enlisted men.

As in Upshot-Knothole, the Deputy for Military Operations was charged
by the Test Manager with the responsibility for all mifitary activities at
the Nevada Test Site. Assistance in the discharge of this responsibility was
provided by the Liaison Officer for Desert Rock Exercises, who functioned
on the staff of the Test Manager under the DOD Operations Coordination
Group. Through this office the Desert Rock Prografn was coordinated and
subsequently integrated into the over-all AEC-DOD test operations.

Again, as in Operation Upshot-Knothole, by agreement between the
DOD and the AEC the DOD (Exercise Director, Exercise Desert Rock VI)
as•umed full responsibility for the safety of troops and troop observers.
'The safety criteria established for all troops and troop observers (less
personnel in the Volunteer Observer Program) was 5 psi of overpressure;
6 r at any test, of which no more than 3 r was prompt, whole body radi-
ation (a maximum of 6 r in any six month period); and I cal/sq cm of
thewrnal radiation. The safety criteria for the Volunteer Observer Pro-
grarn was 8 psi of over-pressure at ground level; LO r in any one test, of
which no more than 5 r was prompt, whole body radiation and with the
further limitation that no volunteer would take more than a total of 25 r in
this series of tests; and I cal/sq cm of thermal radiation.

The security clearances for personnel participating in Exercise
Desert Rock VI included a minimum clearance of Secret for cadre and
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permanent party personnel, both officer and enlisted men; a minimum
clearance of Confidential for troop participants included in packet and
troop observer groups, both officers and tnlisted men.

2. 2 EXERCISE PROGRAM AND SHOT PARTICIPATION

2. 2. 1 :

The exercise program was divided into three main components -

Troop Orientation and Indoctrination, Troop Operational Training Tests
and Technical Service Tests.

a. Troop Orientation and Indoctrination

The troop observer program was conducted in two parts, one the
indoctrination of official observers from all branches of the military
"services; the other the indoctrination of the "roop packet units from
all six Army areas and the Air Force. Each group participated in
the orientation program which included lectures and films on general
atomnic matters, a description of the exercise, a pre -shot tour of the
Camp Desert Rock display area, the observation of an atomic burst
as close to ground zero as safety criteria permitted (preferably in
trenches), and a postshot tour of the same display area. Initially,
the planned program indicated that each observer would witness a
shot in accordance with the iollowing priority: Priority 1, one shot
of 10 KT or more; Priority Z, two shots, one less than 10 KT, followed
by one of 10 KT or more if feasible; Priority 3, one shot less than
10 KT. A very flexible schedule, influenced by unfavorable weather
conditions and other technical factors, did not permit observers to
meet these priorities. Most observers were limited to one shot,
large or small, and in some cases because of the delays involved,
many observers had to return to home stations without viewing an
atomic detonation. (See Projects 40. LI, 41. 3, 4L. 4, 41. 7, 41. 8 in
Table 9).

b. Troop Operational Training Tests

For the first time in Desert Rock Exercises a series of formal Troop
Operational Training Tests were included in the overall program.
These tests were conducted by the Infantry School, the Armored
School, the Artillery School, USMC, BuShips and Hq, Sixth Army and
were designed to provide data in tactics and doctrine under actual
field conditions employing atomic detonations. (See Table 8 for shot
participation.)

c. Technical Service Tests

In order to take advantage of testing conditions in the vicinity of an
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atomic detonation and to afford additional equipment and structures
for the indoctrination of troops and troop observers, the technical
projects described below were included in the Desert Rock prograr.l.
The original plan placed Project 40. 14 and Project 40. 17 as a respon-
sibility of Field Command, AFSWP. This was later changed to place
both projects under the supervision of the Exercise Director, Exer-
cise Desert Rock VI. (See Table 9 for shot participation).

2. 2. 2 SHOT PARTICIPATION

Exercise Desert Rock VI participated in 9 of the 15 shots, with a total

of 8185 personnel in 12 Operational Training Projects and 7 Troop Partici-
pation and Troop Observer Projects distributed as indicated in Tables 8 11

~1 and 9. In general, troop and observer participation consisted o!r the
occupation of trenches between 2500 and 5500 yards from GZ prior to deto-

nation time, and after detonation the inspection of display items within the
Desert Rock display area as radiologicaL conditions permitted. In the case
of WASP, troops and troop observers viewed the detonation from News
Nob because of expected radiation fallout on the prepared trenches 5000
yards SW of GZ; for ESS, which. did not include an equipment display, ob-
servation of the shot was made from a position in the open 9000 yards SW
of GZ; and for MET, which included the displays of the majority of the

ber of observers were positioned in the open at 11000. yards SW of GZ. BEE
and APPLE I involved the tactical and major troop participation and troop
observer phase of Exercise Desert Rock VI. On BEE, the USMG tactical
exercise involved maneuvering troops assisted by tactical aircraft and
helicopter troop movements. On APPLE II, the Army maneuver involved
tanks, armored personnel carriers, and armored artillery together with
light fixed-wing and helicopter type aircraft. Both maneuvers involved
extensive use of dummy ammunition and the occupation of forward area
positions on D-l Day. The Army tank exercise also utilized a limited
amount of napalm and smoke grenades in the approach to and in the maneu-
vering area to the west of GZ. APPLE I1 also included a Volunteer Obser-
ver Program which consisted of ten (10) Army observers, 9 officers and I
civilian, positioned in a six foot deep trench 2600 yards from GZ. The
average dosage received by the volunteer observers was 1. 3 r, In addi-
tion, the over-all exercise included a number of technical service projects
which were further utilized in the troop indoctrination program as well as
troop operational training project as enumerated in Table 9.
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CHAPTER 3. DEPARTMENT OF DEFENSE OPERATIONAL
TRAINING PROJECTS (LESS DESERT

ROCK)

3.1 AIR OPERATIONAL TRAINING PROJECTS

The primary purpose of the air training projects was the testing of
military tactics and equipment and the training and indoctrination of air-
crew personnel of the Air Force, Navy and Marine Corps. A summary of
the planned and actual air participation on each event is shown in Table 10.

The Service Projects were designed to obtain the optimum training
under simulated bomb drop and actual burst conditions as well as evaluat-
ing tactics and techniques previou3' developed. Emphasis was placed on
the effects of an atomic detonation while simulating tactical delivery and
fLy-by maneuvers.

Rigid air safety criteria was established and maintained throughout
for all participating aircraft. This was essential in consideration of the

AV:] large number of aircraft operating in the immediate vicinity of the NTS
at shot time. These criteria established in relation to GZ as follows:

- L0 sec in timing, Z 200 ft of assigned altitude and Z 2600 ft of azimuthA
track. Failure to remain within the above limitations required that the
mission be aborted. To assist pilots and monitor aircraft positions at all ...

times, MSQ-1 ground radar station, UPF 7 IFF radar, homing beacons,
and air-ground radio facilities were established.

4
The Aie Operational Training Projects were very successful in the

indoctrination of crews. The experience and confidence gained will be of
inestimable value in the conduct of future training and increased capability
for w capon delivery. A total of 235 sorties were flown by the Operational
Training Projects on actual shot days. In addition approximately 600
sorties were flown in training !xercises prior to shot day to familiarize
aircrews with the terrain and obtain the required proficiency prior to the 1Aactual shot. :

3. 2 GROUND OPERATIONAL TRAINING PROJECTS

a. Project 40. 5A (Air Force Cambridge Research Center):
This project involved long range detection based on triangulaition
utilizing electromagnetic signals. All stations were remote from the
Nevada Test Site and the only support required was information as to
detonation time.

b. Projects 40. 6 and 40. 8 (AEi
The general objective of these projects was improvement of present
techniques and the development of new techniques for gathering L
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intelligence concerning foreign atomic energy events. Measurements
for calibration purposes were made within and close to the NTS and
involved electromagnetic measurements and cloud sampling of atomic J
debris.

c. Project 40. 16 (Office of the Chief of Engineers):

The mission of this project was to prepare Lhe hole for the atomic
demolition munition (ESS SHOT); test and emplace the munition; pre-
pare the munition for firing and backfill the hole. This project was
under the cognizance of the Military .Effecrs Group.'

CHAPTER 4. FIELD COMMAND SUPPORT UNIT V
4.1

The mission of the Field Command Support Unit (FCSU) fell within
three categories:

a. Those military support functions which, due to their nature, were
necessarily implemented by the military. These included pay of per-
sonnel, issuance of travel orders, military discipline, and ,ccounting
for and control of DOD property and funds.

b. Other support of the DOD test miission which experience had indi-
cated could more economically be furnished by the use of DODI
resources due partly to the relatively short duration of the peak re-
quirements. This category included control and maintenance of DOD
vehicles, local procurement, provisions for recreational and medical
services, and the accomplishment of Government documents necessary
to move passengers and freight by commercial carriers.

c. Assistance in specific areas as requested by the AEC. This in-
cluded provision of certain transportation and clothing for the Visitors'
Bureau, conduct of religious services, and furnishing of motion pic-
ture service.

4. .

The organization of the FCSU was established at Mercury with the
following divisions: Logistics Division, provided for supply and procure-
ment, transportation functions including movement control and motor pool
functions; Support Division, provided for special services, reproduction,

work orders, personnel, billeting and finance; and Branches to include
the functions of Chaplains, Provost Marshal, medical and safety services.

The scope of FCSU operations is further indicated by the following
statistics: I
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FCSU Personnel

Vehicle Operation and Maintenance 85

Supply, Procurement, and DOD Property Control 33

Other 16

TOTAL 134

Equipment Maintained and Operated

Vehicles 334

Miles Operated 847,000

Generators 146

Procurement of Material $225,000.00

Cash Travel and Per Diem Payments $333,000.00

SMedical Treatments 975

CHAPTER 5. DOD UNITS ON A MISSION BASIS

5.1 1352D MOTION PICTURE SQUADRON, APCS (MATS), LOOKOUT
MOUNTAIN LABORATORY DETACHMENT

This detachment, under the Director of Program 9, Military Effects
Group, provided motion picture and still photography coverage of the
operation in support of the DOD scientific and technical programs. In
addition it provided other photography as required by DOD activities of the
Test Organization including the Joint Office of Test Information. A great
amount of processing was accomplished at the NTS and the remainder at
Lookout Mountain Laboratory.

5. 2 IST RADIOLOGICAL SAFETY SUPPORT UNIT

The Chemical Corps Training Command, provided 15 officers and
approximately 100 enlisted men as an administrative and organizationaL
nucleus for the On-Site Radiological Safety Group. This group was aug-
mented by personnel from other military organizations. An advance party
from the unit, consisting mostly of supply personnel, arrived at NTS on

15 January 1955. The remainder of the unit arrived 15 February 1955.
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Part of the unit remained at the NTS after the operation to assist in the

clean-up phase.

5.3

The 3623d Ordnance Company, 6th Army, provided one officer and 40

enlisted men throughout the test period. Additional personnel was fur-
nished by other military organizations as was required. The mission of
this unit was maintenance of DOD vehicles and related equipment in support
of the DOD test program.

5.4 SPECIAL WEAPONS CENTER
"The Air Force Special Weapons Center accomplished the following

tasks on a mission support basis during Operation Teapot: I
a. Provided air support to the Atomic Energy Commission, Depart-
ment of Defense, and other agencies participating n the test operation
as required. Direct support of the test included air drop of devices,
cloud tracking ,and low level terrain surveys.

b. Planned, organized, published and disseminated information per-.
talning to the consolidated cperation of all aircraft participating in
each event to insure optimrnum success for all agencies involved. :j

c. Exercised, for the Test Manager during the test period, opera- A
tional control of all aircraft participating in each event, and individual
or groups of aircraft operating within the Nevada Test Site between
events.

d. Provided necessary air transportation and disaster teams to meet
emergencies that might occur during the test.

e. Provided limited administrative and logistic support at Indian
Springs AFB, Nevada, to include: Facilities and messing for obser-
vers anid experirmental groups; air freight terminal services, servicing
for Department of Defens and project vehicles stationed at Indian
Springs AFB and transient vehicles requiring same; and fire fighting
equipment and perscnnel for the Yucca Lake airstrip.

SI i. Provided, limited administrative -and logistic support at Kirtland
AFB, New Mexico, to include: Operating facilities, billeting, mess- 4
ing, and use of special and standard vehicles for experimental groups;
air transportation between Kirtland Air Force Base and Indian Springs

* .Air r'orce Base as required; and special airlift to and from other
points as required.



";g. Provided for the radiological safety of personnel and for decon-
tamination of equipment under jurisdiction of Field Test Unit No. S.

5.

Headquarters, 4th Weather Group, provided the weather support for
Operation TEAPOT. The weather unit was responsible for furnishing the
Test Manager and other organizational units with the required weather
forecasts and observations for NTS and surrounding areas. (See Chapter
3, Part 1.)
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PART V1 - NEVADA TEST SITE SUPPORT ACCOUNT

CHAPTER 1 ENGINEERING AND CONSTRUCTION

1.1 PERMANENT BASE FACILITIES

During and after Operation Upshot-Knothole it was realized that due
to the increase in the number of test personnel who would be participating
in future test operations, the facilities at Mercury should be expanded to
provide more adequate living quarters and working space. To provide
these facilities lump sum contracts were awarded for the construction of: A

a. Dormitories including six for men and one for women.

b. Assembly Building.

c. An Air Weather Building

d. Addition to Buildings 120, 121, and 122 for office space.

e. Modifications to Steam Generating Plant.

f. Water Well 5C in Frenchman Flat.

g. Additional Water Storage.

h. Connect Warehouses No. 3 and 4.

i. Additions to the Motor Maintenance Building.

Some of this construction was completed prior to the begiuning of
Operation Teapot. However, four of the dormitories noted above were
completed just in time for Teapot, February 1955.

1.2 TEST FACILITIES AND STRUCTURES

The following schedule reflects the scheduled and actual receipt of
criteria for the major facilities that would be required for Operation Tea-

pot exclusive of tower construction.
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Location & Facility Schcdulc Actual

Area Z:
Detector Pit 8/25/54 9/25/54 thru 1/12/55
Coax 9/1/54 9/14/54 thru 1/8/55
Z-380 Building 9/15/54 9/29/54 thru 12/5/54

Area 9:
9-300 9/15/54 10/1/54 thru 12/18/54
Coax 10/1/54 10/10/54 thru 1/12/55

Areas I & 4: 9/30/54 (1) 9/20/54 thru 2/2/55
(4) 10/1/54 thru 12/30/54

Areas 3 & 3A; 10/1/54 10/23/54 thru 1/3/55

Area 7-1: 9/15/54 10/8/54 thru 1Z/2/54

In view of the fact that design criteria were not received from the test
participants as early as desired, it was determined that it was not possible
to prepare plans and specifications for miscellaneous test structures in
sufficient time to award construction contracts under unit-price bids; hence,
much of this work was accomplished by the cost plus fixed fee contractor.
Certain test structures on which design criteria had been received earlier
were accomplished under unit-price contracts. These structures included
several of a specialized nature, consisting of a 300 Building in Area 9, a
380 Building (photographic bunker) in Area 2, Buildings No. 311 (see Figure
28) and No. 372, and six FCDA houses. A unit-price contract was awarded

W. on November 16, 1954, with work scheduled for completion within 55 days.

It was determined that towers would have to be constructed in nine test
areas. Plans and specifications were initiated for release to prospective
bidders to accomplish the erection of Government-furnished towers under
lump sum contracts. It was determined that the required completion date
of December 1 for tower in Area 2 did not allow sufficient time for formal
advertising for lump sum bids. Accordingly, the tower in Area 2 was
erected by contract with selected contractors bidding. Competitive bids
were solicited for the erection of the rest of the towers, with the award of
contract being made October 19, 1954. The following schedule reflects the
description of towers and the originally scheduled completion dates and the
actual completion dates. This actual completion date was due to subsequent
erection modifications and changes in ready dates. .4

>1N
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Orig. Actual
No. Comp- Comp-

Days Test tion Lion
Area Description Allowed Or Date Date

3 300' Triangular Tower 75 LASL 1/2/55 12/28/54
9B 300' 4-leg Tower (30T) 75 UCRL 1/2/55 1/10/55

S3A 300' 4-leg Tower (100T) 95 LASL 1/22/55 1/24/55
9C 300' 4-leg Tower (100T) 85 UCRL 1/12/55 1/19/55
7.1A 500' 'Tower 90 LASL 1/19/55 3/7/55
FF 500' Tower 95 LASL 1/24/55 2/7/55
4 500' Tower 75 LASL 1/10/55 1/31/55
1 500' Tower 90 LASL 1/31/55 2/26/55

After the detonation of a device on March 29, 1955, the Los Alarnos
Scientific Laboratory determined that it was desirable to add an additional
shot to the test series. This resulted in the decision to construct another
tower on an existing foundation in Area 7. 1A. Work was started almost
immediately and the 500-foot tower was erected by the operation and main-
tenance contractor and completed on April Z8, 1955. In order to construct
this new 500-foot tower, remaining portions of the previous tower had to
be remrnjved and the area decontaminated. Thirty days had been scheduled
for the completion of this tower which required the using of two shifts work-
ing seven days a week; and, ýpven though several working days were lost due
to high winds, the tower was completed within the allotted time.

Among the test facilities required, it should be noted that many spec-
iality items were designed and constructed for Operation Teapot, such as
quick closing blast doors, blast links and vacuum lines, tower reinforcing
to withstand nearby adjacent blast, and reinforced concrete buildings pro-
jected above ground surface.

Figure Z9 is a chart showing test construction progress curve of the I
overall program.

Construction requirements for a full-scale test operation normally A
always present the problem of meeting a tight completion schedule. The
contractors were delayed to some extent due to unusually severe winter
weather conditions for Nevada in December and January. Nevertheless,
the construction schedule was well met, and no postponements or delays
were occasioned in the test series due to construction.

1. 3 SUPPORT SERVICES

The support services required during a test series consisted of sup-
plying the necessary labor, materials and equipment to perform whatever
work was required by test participants in setting up facilities for various
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tests. The demand for these support services was considered heavy due
to the 'dual capability" system of readiness dates for Operation Teapot.

2 Efforts were made to utilize existing construction equipment and person-
nel to perform these support activities. However, this resulted in re-
tarding to a certain degree the construction activities due to the tight
schedule imposed on each agency to complete their phase of work. Accord- R.
ingly, it was necessary to obtain additional equipment and personnel for I
the performance of full-time support work. Along with this, numerous
shot postponements contributed to the increased support work due to
"buttoning up" and the subsequent replacement of equipment to disarm a

device when postponements were made.

There were approximately 1, Z50 support work orders issued by 46
test participating agencies. These support work orders covered receiv-
ing, uncrating, storage, and delivery of material and equipment to various
test areas; assistance in instrumentation and setting up of equipment to be
tested; assistance in recovery and decontamination activities; and the pack- Ii
ing, crating and shipment of material and equipment upon completion of

the test.

CHAPTER 2 SUPPLY ACTIVITIES

To provide towers when required for an operation, it was determined
that by allowing longer fabrication periods, towers could be procured con-
siderably cheaper. Therefore, in June, 1953, bids were solicited for fab-
rication and delivery of Z (30 ton) 300 foot and 2 (100 ton) 500 foot steel
towers for delivery by 'April 14, 1954. As planning for Operation Teapot
became more firm, it was necessary to obtain 3 additional 500 foot and
1 300 foot towers for delivery no later than January Z, 1955. Although all

* towers were not delivered strictly according to schedule, late delivery did
not %ffect the erection or test program.

Due to the isolated location of the test site and the fact that the CPFF
Contractor requires considerable aggregate in its operations, it was de-
termined to be economically advantageous for the Commission to provide
aggregate at the site for use of both lump-sum and CPFF Contractors.
Consequently, 5, Z50 tons each of fine and coarse aggregate and 375 tons
of topping aggregate was processed under a lump sum contract and assigned.
to the CPFF Contractor for accountability.

Supply activities of the CPFF Contractor were increased considerably
immediately prior to and during the operational period, in contrast to pre-
vious operations, due primarily to the increased scope of the overall test
program and the fact that a large portion of construction work, requiring
supplies, material and equipment was accomplished by the CPFF Contrac-
tor rather than by lump-sum contractors who would normally have procured
and installed tht greater portion of materials required overall. Facilities
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for supply activities consisted of 12,200 sq. ft. of inside warehouse storage
space and central receiving point. Outside storage consisted of 248,800 sq. 1I
ft. which was used for general stores, custodial supplies and tower yard.

To meet the demands of the test participants,, approximately 12.000
line items were carried in stock ranging from bolts and screws to portable
generators. Personnel was increased from a non-test strength of 9 employ-
ees to 87 during the peak of operations during which time approximately
$3,500,000.00 worth of supplies and materials were issued from the ware-
houses.

CHAPTER 3 NTS WEATHER CONDITIONS

3.1

Figure 30 shows the temperature recordings at Frenchman and Yucca

Flats from December 1954 through April 1955.

Table 11 shows the precipitation in inches at Frenchman and Yucca

from July 1954 through April 1955.

TABLE 11

PRECIPITATION IN INCHES

Frenchman Yucca

July 1954 1.19 .763

August 1954 ....
September 1954 .559 1.65

October 1954 .436 .656

November 1954 .606 .591

December 1954 .516 .625

January 1955 .963 1.45

February 1955 1.03 .583

March 1955 ....
April 1955 .107 .146

CHAPTER 4 SECURITY

4.1 GENERAL

The responsibility for the security of the Nevada Test Site rested with
the AEC and was administered by the Support Director. The actual opera-

tion of the security functions was performed by the security contractor.

4.Z ORGANIZATION

The Security Branch of the Support Director consisted of one Security
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Officer, a Security Assistant and three Clerk-Stenographers and was aug-
mented by the integration of a military security group which resulted in
more effective liaison and coordination with all military units. The mili-
tary security group maintained liaison with Desert Rock personnel, con-
trolled the submission of badge requests for military personnel, supplied
the AEC Security Branch with clearance information for military test par- N
ticipants, performed general liaison functions and acted in a general ad-
visory capacity to the AEC Security Branch in military matters.

4.3 SECURITY OPERATIONS

The security cont-actor functioned under the supervision of the AEG
Security Branch of the Support Director. The experience gained by the
guard force supervisors during previous test operations, as well as the
implementation of an effective training program contributed to a more
efficient and trouble-free guard force. The Badge Office issued 32, 510
"badges of both temporary and permanent types. This figure does not in-
clude personnel who participated as part of the FCDA "Open Shot" Obser-"
ver program or any of the Desert Rock troops entering NTS as convoys on
shot mornings. The security contractor manned all guard stations, oper-
ated the Badge Office, prepared and handled security shipments, and per-
formed courier service.

4.4 SPECIAL PROBLEMS

Basic problems encountered during the test series were relatively
minor in nature and were solved at the Nevada Test Site level without
referral to higher authority. The single exception to this was the require-
ment for the transition from Class "Q" security clearances for military
personnel to the "Certified" military clearances. As a result of confer-
ences with representatives of the Division of Military Application; the
Commanding General, Field Command, AFSWP; the Director, Weapons
Effects Tests; and the Director, Office of Security, SFOO, a workable
procedure was developed and the transition was accomplished success-
fully.

CHAPTER 5 SAFETY AND FIRE PROTECTION

5.1 PLANNING

In planning for Operation Teapot relative to the establishment of safe-
ty standards, the following was incorporated in the Test Manager's Opera-
tion Order:

1
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"Responsibility - The Support Director (Manager, Las Vegas

Field Office) is responr.ible for over-all safety, health and

fire prevention and protection at the Nevada Test Site and re-
lated facilities in the area. Operating officials of the Test

organization are responsible for the application of appropriate
regulations and procedures to the work under their supervision

in order to minirnize personal injury, property darmage and fires.

Each participating organization is responsible for the safety and
health of its employees and of the public as affected by its opera-

tions and for providing or determining that adequate protection is

being provided against accidental loss by fire or otherwise for all
Government property, buildings and materials under its supervi-
sion or control.

"Coordination - During test operational periods, the Test Mana-
ger's General Safety Officer will be responsible for promulgating

AEC policies and regulations pertaining to the control of accident,
fire, and health hazards. Close liaison will be maintained with
participating agencies in executing their safety programs in order

• ) to insure proper coordination between participants and that the oper-
tion is being conducted in conformance with AEC accident and fire
prevention policies.

"Standards - AEC Manual 0550 specifies minimum codes and

standards that will be used as basic guides to the physical as-

peets of health, safety and fire protection and to safe working

practices."

5. 2 STAFFING

The Safety and Fire Protection program for Operation Teapot was imr-

plemented by safety personnel of the three main groups of the Test Mana-

ger's organization and by the Test Manager's General Safety Coordinator.

The Test Director's safety organization was composed of the Safety
Director, LASL, and members of his staff; the Support Director had the

services of the Architect-Engineer Chief Safety Engineer; and Field

Command Support was served by AFSWP-FC Safety Officer.

5. 3 SAFETY STATISTICS

Man-hours Z, 500, 000

Lost Time Injuries 3
Days Lost 42
Motor Vehicles

Mileage 6,154, 920

Accidents 19
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Accident costs:
Government $3,264

Other 5,394

Total $8,658

Rates: (Teapot rates are compared with the rates for all AEG for
the first quarter of 1955)

Teapot AEC

Frequency rate 1.20 1.75 1

Severity rate 17 127 V
Motor Vehicle rate 0.31 1.03
Motor Vehicle Accident Cost

(per 1000 miles) $1.41 $1.41

5.4 FIRE PROTECTION

Refer to Chapter 8, Camp Facilities and Management, for a descrip-t] ion of equipment- and functions of the Mercury Fire Department. In add-

ition to the Mercury Fire Department equipment and personnel, the Air

SForce supplied equipment and fire fighters for Yucca Flats Airstrip.
There were no fires reported duririg the test period.

5.5 FIRST AID

Refer to Chapter 8, Camp Facilities and Management

5.6 PROPERTY DAMAGE

A $13,000 property damage accident occurred when a rented diesel

engine of an electric generator unit exploded causing ignition of fuel and

crankcase oil. Fire was caused by mechanical failure in engine and igni-

tion of pocket of oil in the air intake chamber. .1
5.7 SUMMARY

The accident and fire experience for the operation is good for normal 1 i
functions but Is outstanding concidering the fact that the Test Manager's
organization was composed of units from many contractors, and whatever

safety consciousness guided the units to achieve the record they did was, 1 §
in the main, brought with them from their parent organization. The

stresses and strains of a test program are not usually conducive to a
good safety record; either and when all of these things are taken into
account, the record is even more remarkable,
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CHAPTER 6 TELECOMMUNICATIONS

6.1 GENERAL DESCRIPTION OF FACILITIES

Telecommunication facilities provided by the AEC at the Nevada Test
Site for use by test participating agencies, the Support Director's Staff,
and the various scientific and construction contractors consisted of local
and long-distance telepho-ne service; mobile and fixed-station V1HF-FM
radio network services; air-to-ground, point-to-point, and mobile VHF-
AM and HF-AM radio network service; teletypewriter service via both
commercial TWX and military networks for Loth classified and unclassi-
fied traffic; weather reporting services from Federal weather service
networks; as well as such subsidiary services as public address systems.
Installations, maintenance, and operation of the above briefly described
facilities and systems were performed by various contractors to the AEC
under the administrative supervision of the Support Director. Responsi-
bility for the adequacy and continuity of the telecommunications function
rested with the Support Director.

6.2 TELEPHONE SYSTEM

The telephone system in use at N4evada Test Site consisted of a ZOO-
line private automatic exchange with four manual positions in multiple
located at Mercury; a ZOO-line unatte-.ded private automatic exchange
located at the Control Point; together with the necessary cable and open-
wire plant, instrumentation, and subsidiary plant and equipment to pro-
vide service to Mercury and the forward test areas. Intercommunication
between the Mercury exchange and the Control Point exchange ývas pro-
vided by Z1 dial tie lines.

Access to commercial, long-distance toll service was provided through
the medium of Z0 long-distance toll circuits between the Mercury exchange
and the Las Vegas, Nevada, exchange of the Southern Nevada Telephone
Company. All toll calls to and from the NTS exchanges were handled
through the four multiple manual positions at the Mercury exchange.
Twenty manual telephone lines from the Mercury switchboard were also
available and in use in the Mercury area.

By February 1, 1955, all dial lines from the Mercury exchange had
been allocated, as well as 18 of the Z0 manual lines. Additional requests
for service were, of necessity, fulfilled by providing requesting agencies
with extensions to lines and instruments already installed. This condition q

of one hundred percent plus loading of the automatic dial facilities at Mer-
cury continued throughout the entire operation. Dial lines at the Control A
Point exchange were loaded to 95% capacity at the peak service demand
period.
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Some delays in local traffic, due to overload on the dial tie lines
between Mercury and the Control Point were experienced during peak
traffic periods. Further, delays were experienced in the completion
of long-distance toll calls during peak traffic periods; however, these
last-mentioned delays were due to inadequate commercial facilities in
Las Vegas rather than to the overload on the ZO AEC-furnished toll
tunks between Mercury and Las Vegas.

Ring-down type telephone tie lines were provided between Mercury,
Indian Springs, Las Vegas and Camp Desert Rock and between the Con-
trol Point and the several test areas as required. The facilities for the
provision of this type of service were loaded to 100% capacity throughout
the entire operation.

6.3 TELETYPE SERVICE

The teletype Comcenter was established in Building 102 at Mercury.
Adequate facilities, equipment, and personnel were provided for the ef-
ficient and expeditious handling of both classified and unclassified tele-
graphic traffic. In accordance with the then cxisting AEC cryptographic
policy, the code room secticn of the Comcenter was staffed with AECG
personnel. The section of the Gomcenter which handled unclassified

*1 material only was staffed by contractor personnel. The teletype facillties
provided were available for the transmission of traffic originated by any
"and all agencies participating in the operation. Two commercial TWX
circuits, between the NTS Comcenter and the commercial TWX exchange
service in Los Angeles, handled all incoming and outgoing traffic.

6.4 RADIO COMMUNICATIONS SYSTEMS

6.4.1 VHF-FM MOBILE AND FIXED STATION SERVICE

A total uf Z30 VHF-FM mobile radio units were installed in cars,
trucks and other vehicles for administrative-type operational communica-
tions. These mobile units operating together with 44 base station units,
46 remote control units, and 33 handie-talkie units on nine separate net-

. f worki provided a completely functional system of the required flexibility
for on-site radio communication. The above described facilities were
established en networks as indicated in the following tabular representa-
tion.
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Net Number and Kind of Units
No. User Mobile Base Sta. Remote Handie-Talkie
1 1hil, Effects Test z6 9 7 13
2 AEC Security 32 11 1o 04
3 On-Site Rad-Safe 1 5 I 1 8 (:

4 Eng'r'g & Const. 34 6 4 0 &
5 Scientific (LASL) 33 6 6 6
6 UCRL & CETG 30 7 6 0
7 Reynolds Elec. &

Eng. Co. 43 3 9 6
8 Program 37 13 1 1 0

9 J-13, LASL 4 1 0 0
TOTALS Z30 45 46 33

Of the above described networks, seven were operated through repeat-
ers as duplex systems and two were operated as simplex systems. Of the
seven duplex nets, six were operated through the repeater station located
on a mnountain west of the Control Point, while Net 9 (Program 37) oper-
ated through an air-borne repeater due to the necessity of contacting
mobile units of this program at distances ranging up to 200 miles from
NTS. [

All radio units were installed, serviced, and maintained by the Corn-
mission's CPFF operatinns and maintenance contractor. Communications
service obtained from the VHF-FM systemn was uniformly good and with-
out service interruption.

6.4.2 VHF-AM AIR-GROUND SERVICE

A VHF-AM system was used for air-ground communications with oper- [

ational aircraft within approximately a 200-mile radius of NTS. The AEC-
owned transmitters used for this service performed uniformly well. Some
difficulty was experienced with operational continuity of four receivers
which were an integral part of this system and which were on loan to AEC.

6.4.3 UHF AIR-GROUND SERVICE

Air-ground communications with certain operational aircraft were pro-
vided in the UHF range. The equipment used, which was on loan to AEC,
was of the air-borne type and not designed for continuous operation. Con-
siderable difficulty was experienced in maintaining continuity of operation
due to overheating of portions of the equipment. Remodeling of some of
the equipmeitt components during the operation brought about a satisfactory

solution of the major portion of the problems presented by equipment
malfunction.
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6.4.4 HF-AM AIR-GROUND AND POINT-TO-POINT SERVICE

a. AFSWC Utilization:

AEC-owned equipment in this category was used by the Air Force
for long-distance control of operational aircraft and for point-to-
point service between NTS and Kirtland Air Force Base. Results

obtained from the use of this system were consistently good and
without functional difficulty.

b. Off-Site Rad-Safe Utilization:

A second HF-AM radio network was placed in service for use by
Off-Site Rad-Safe. This network utilized a net control station
at Mercury with eleven base stations located off-site at Glendale.
Alamo, Caliente, Ely, Eureka, Lincoln Mine, Tonopah, St.
George, Cedar City and Beaver. Seven of the above base sta-

tions were installed in trailers in order to facilitate changes in
the network geographical pattern as dictated by fallout predic-
tLons.

Twenty mobile HF-AM units were installed in vehicles used by
Off-Site Rad-Safe monitors. Communications passed to and
from the mobile monitoring teams, via base stations, to and
from net control at Mercury.

The functioning of this system was entirely satisfactory and
comnpletely adequate.

6.4.5 WEATHER REPORTING SERVICE

The AEC installed at Mercury a total of five commercial circuits
for the receiving of weather data for use by the Weather prediction
Unit. Four of these circuits werei'for printed, page copy predictions
and one circuit was of the facsimile type for the receiving of weather
maps. These circuits were entirely adequate and satisfactory.

6.5 SUMMARY OF EQUIPMENT AND TRAFFIC

Following tabular summaries depict the major features of the tele-
communications equipment and facilities used during the operation, as
well as a traffic count of the wire services messages chargeable to the

operational period:
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TABLE 12ADCCUS

WIRE EQUIPMENT AND CIRCUITS

NUMBER NOMENCLATURE LOCATION

196 Dial TP Lines Mercury

18 Manual TP Lines Mercury I
48 Manual PBX TP Lines Mercury

185 Dial TP Lines Control Point

21 Dial Tie Lines Mercury to Control Point

5 Manual Tie Lines Mercury to Control Point

5 Manual Tie Lines Mercury to Indian Springs
1 Manual Tie Line Mercury to LVFO

20 Toll 'Irunks Mercury to Las Vegas
3 TWX Circuits Mercury to Las Vegas
5 Weather Circuits Mercury

Z Private Line TP Circuits CP to Indian Springs
1 Private Line TP Circuit Mercury to Indian Springs[1 Private Line TT Circuit Mercury to Control Point

1 Private Line TT Circuit Mercury to Las Vegas

1 Private Line TP Circuit Las Vegas to Glendale
577 Telephone Instruments NTS

I Unattended T00-lino Dial Sw Bd Control Point

1 Attended ZOO-line Dial Sm Bd Mercury

TABLE 13

ADMINISTRATIVE RADIO COMMUNICATIONS
EQUIPMENT

NUMBER NOMENCLATURE USE

VHF-FM

230 Mobile See 6.4.1
45 Base Stations See 6.4.1

46 Remote Units See 6.4.1

33 Handie-Talkie See 6. 4. 1
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NUMBER NOMENCLATURE USE

HF-AM

4 Base Station s Air-to-Ground
S20 Mobile Off-Site Rad-Safe
11 Base Stations Off-Site Rad-Safe
1 Remote Unit Off-Site Rad-Safe

VHF-AM

4 Base Stations Air-to-Ground

UHF-AM H

4 Base Stations Air-to-Ground

TABLE 14

WIRE SERVICES TRAFFIC COUNT

Outgoing TP Toll Calls Offered 24,410
i:•Outgoing TP Toll Calls Completed 22,878

N,:' Incoming TP Toll-Collect Calls Co~mpleted 4,394
SOutgoing TT Clear-Text Messages 2,318

':I'Incoming TT Clear-Text Messages 4.311
Outgoing TT Encrypted Messages 898

Incoming TT Encrypted Messages 921
:ii• i CHAPTER 7 TRANSPOR TA TION

7 . A E C MOTOR VEHICLES

The establishment of procedures for assigning and dispatching of
official motor vehicles of the AEC Motor Pool during Operation Teapot
and the associated vehicle utilization problems were the operational res-
ponsibility of the Support Director. The scope of "is support function
included the procurement of vehicles and equipment and their assignment,
dispatching, repair, maintenance, and the miscellaneous related functions
pertaining to transportation requirements and vehicle operation.
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Prior to the test operational period, the known vehicle requirements
as submitted by the various test organizational elements were reviewed
and approved by the Test Division, SFOO. The vehicle requirements
were fulfilled by the Support Director by the utilization of Government-

owned vehicles to the extent available and then augmented by the leasing
of motor vehicles from commercial sources, Increased construction
activities being performed by the operating contractor under the direction
of the Support Director created a heavy demand for additional motor veh-
icles in order to meet construction deadlines, During the time which the
construction period extended into the test operational period, the status of
available motor vehicles was extremely critical.

A Majority of the motor vehicles was assigned and dispatched to test
participants on a weekly basis with the remaining vehicles held available

in the AEC Motor Pool for a day-to-day assignment, Table 15 shows a
breakdown of motor vehicle assignment to elements of the Test Organiza-
tion. Each test organizatLion, the Test Manager, and the Support Director I
rriaintained continuous review of the motor vehicles assigned to their res-
pective organizations in an attempt to maintain full control for the efficient
and effective use of motor vehicles. During the operational period as soon
as the operational requirements for motor vehicles permitted, the excess I
rental vehicles were released.

There were a total of 837 motor vehicles of all types under the control
of the AEC Motor Pool. Of these, 314 were Government-owned vehicles
and 523 were on a rental basis. During the operation these vehicles traveled i:il. approximately 5. 500, 000 miles. Ai

7.2 AIR TRANSPORTATION

By Supplemental Agreement to an existing contract with the Carco Air
Service, Carco based two single-engine airplanes at the Municipal Airport
in Las Vegas, Nevada, for the purpose of furnishing air transportation ser-
vice to the AEC and its contractors between Las Vegas and Mercury and for
furnishing air transportation service to such other designated points as
directed by the AEC as special missions or requirements developed during
the operation.

A regular schedule was established for flights between Las Vegas and
Mercury. This service was advantageously utilized in the transportation
of critical freight, passengers on official business, and instrumentation
and collection of data at remote stations. Several special flights were
scheduled during the operation for the following purposes: special investi-
gations and terrain surveys within the area surrounding NTS; for Test
Organization representatives to meet with civic or special organizations
in distant cities relative to specific nuclear test complaints and in connec-

tion with the public relations and education programs.
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CHAPTER 8 CAMP FACILITIES AND MANAGEMENT

8.1 GENERAL

Mercury is the base camp for the Nevada Test Site, providing facili-

ties for office space, living quarters, cafeterias, recreational and medlcl•I.

services. The operation of the housing, feeding and related personnel
services was performed by a contractor under a unit-price contract.

8. Z LIVING QUARTERS AND POPULATION

There are twenty-one dormitories for male occupancy and three
dormitories for female occupancy, all of one-story permanent-type frame
construction. (See Figures 31 and 32). Nineteen of the male dormitories

were normally occupied by six persons per room with two dormitories de-
signed for occupancy of two persons per room. Additional living facilities

for male population consisted of the hutment area of 131 (4-man) and 128
(8-rman) hutments. These hutments are constructed of plywood and heated
by oil stoves. Community shower and toilet facilities are available for
the hutment area. Female dormitories were designed to house two persons
per room. Due to the growing female population, sixteen house trailers,
housing four persons each, were leased from the Bureau of Reclamation.

Table 16 gives a summary of the existing living quarters at Mercury.

In order that the various test organizations might house their own per-
sonnel together, dormitory and hutment allocations were mutually agreed
upon prior to the beginning of Operation T e at. In an effort to present

Teapot population trends at Mercury in a manner most useful to planning
for future operations, curve graphs have been prepared for the test organi-
zational elements. Figure 33 shows population curves for the Test Direc-

tor's total; LASL Weapons Development; UCRL Weapons Development;

Military Effects Group; Civil Effects Test Group; and the Test Director's
staff.

Figure 34 shows population curves for DOD Field Command Support

Unit; Test Manager's staff; FCDA; lump sum contractors; NTS contractors
and total personnel.

8.3 MESSING FACILITIES

Mess Hall No. 1 and No. 2 with a seating capacity of approximately
300 patrons each were operated on a cafeteria basis prior to March 1,

1955. Meals were served at a cost of one dollar. On March 1, 1955,

Mess Hall No. 2 was converted from a cafeteria-type service to ala carte
and short order service. This type of service met with success and pro-
vided a different type of food and service for test participants at times
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TABLE 16

LIVING QUARTERS

MALE

Number of Normal Total Normal
Dormitories Capacity Capacity

15 56 840I2 48 96
*4 57 ZZ8

Total Male Dormitory Spaces -- 1164

Number of Normal Total Normal

Hutmenits Capacity Capacity

131 4 524
~;j128 8 1024

Total Male Hutmenit Spaces -- 1548

Total Male Livin~g Quarters 2712

FEMALE

Number of Normal Total Normal
Dormitories Capacity Capacity

2 37 64

1 44 44

~ ITotal Female Dormitory Spaces 1 08

Number of Normal Total Normal
Trailers Capacity Capacity

16 4 64

Total Female Livinag Quarters -- 172
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other than the normal operating hours of the cafeteria service.

A snack bar was operated at the Control Point, serving only light
food. On days preceding a shot, this facility remained open on a twenty-
four hour basis for the convenience of personnel working at the Control
Point.

withDuring the construction phase of the operation, a mobile food trailer

with hot lunches for test area workers was operated in the forward area.
on an "as required basis" during extra shift hours.

Box lunches were made available to personnel working in the field,
and during peak population these sales reached an average of approximately
three hundred per day.

At the observer areas a minimum service of providing hot coffee, rolls
and doughnuts at snack bar prices was available on mornings a detonation

was scheduled.

8.4 CAMP SER VICES

The AEC, through the housing and messing contractor, maintained
limited facilities for the convenience of all personnel at Mercury. These

L facilities included: (1) Barber Shop, (Z) Western Union telegraph service,
(3) Check cashing facilities, (4) Washateria, (5) Laundry and dry clean- 4
ing collection station, (6) Recreation hall, (7) Public service station for
sale of gasoline, oils, etc. , (8) Official bus shuttle service between Mer-
cury and Las Vegas, and (9) A travel reservation office. Recreation
facilities at the Recreation Hall included ping-pong and pool tables. Out-
door recreational facilities included horseshoe courts, volley ball and
basket ball courts, and a regulation softball diamond.

Facilities for religious services were provided by the AEC with the
DOD providing personnel for conducting the services.

The Assembly Building, seating approximately 330 persons, was
utilized and operated by DOD personnel as a theater, showing two movies
nightly.

A first-aid dispensary was staffed with qualified civilian and military
medical aid men and operated under the supervision of a licensed physician.
Ambulance service was available.

Police and fire protection facilities were maintained through an opera-
ting contractor. Police officers were duly authorized law enforcement
officers in Nye County, Nevada, and maintained an office at Mercury.
During the operational period officers were on duty twenty-four hours
daily for seven days a week. The greatest problem confronting the police
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officers was the control of motor vehicles speeding in the forward area.

Fire protection was provided by the maintenance of two fire stations,

one at Mercury and one in the Control Point area. Eleven men were reg-
ularly employed in the Fire Department and were augmented by eighteen I 4i

volunteer firemen. The Fire Chief was responsible for fire fighting,

building inspections, fire extinguisher maintenance and fire watch patrols.

Normal fire fighting equipment was maintained at the two fire stations.
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* •.PART VII TEAP-OT COSTS

CHAPTER 1- NARRATIVE COMMENTS

I. GENERAL

Based on data furnished the Manager, SFO, by the participating
" Vorganizations, two basic reports have been compiled covering costs

P of the Operation, and are presented herewith as Chapter 2, Exhibit A
and Chapter 3, Exhibit B.

Exhibit A: This report, with supporting Schedules A-1, A-Z and A-3,
reflects costs to the Government of Weapons Effects,
Weapons Development, and Civil Effects Programs and
Projects, with costs segregated between Scientific Oper-
ations, Expendable Construction and Logistical Operations.

Exhibit B: This report, with supporting Schedules B-1, B-2 and B-3,
reflects the AEC 3000 Program Full Scale Test Activ'ty
and related Reimbursable Work costs by organization, in

." the form and detail used in compilation of the SFO Budget
for Full Scale Tests.

Inciuded in Chapter I are two charts, Figure 35 and Figure 36 which

present graphically the relation of certain cost factors to population
factors. The data used in preparation of these charts also was fur-
nished by participating organizations.

Figure 35 shows the relation of support costs and the number of
scientific personnel at the site, reflecting the increased support
requirements with the increase in scientific personnel as the test

period is approached, and corresponding decrease in support require-
ments and scientific personnel subsequent to the test period.

Figure 36 shows the trend of costs for maintenance and operation

of NTS Facilities in relation to the total population trend as the test
period is approached and passed. A

No attempt is made here to develop conclusions from these charts

but it is believed that comparison of these and similar charts to be
made for other test operations may result in development o0 conclu-
sions which will be useful in future test planning.
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Total cost reflected on Exhibit A, Chapter 2, includes actual costs
reported at May 31, 1955, and estimated cost to complete, for all par-
ticipating organizations in each of the following categories:

1. Scientific Operations

2. Expendable Construction

3. Logistical Operations

Scientific Operations includes the cost incurred by AEG, DOD and
FCDA scientific contractors, laboratories, experimental and/or develop-
rnent centers, etc. in connection with such activities as scientific test
direction, preparation for and carrying out of field experiments., post
test laboratory analysis, data reduction, etc.

Expendable Construction includes the cost of all construction items
charged to test operation expense because of being subject to destruc-
tion or damage, special design, limited useful life, etc. Examples of
the kind of items included are towers, scientific stations, temporary
access roads, temporary power, signal and communications lines in
test areas.

Logistical Operations includes the cost incurred by AEC, DOD and
FCDA in connection with logistical support to the scier tific programs A
and projects. Examples of activities included are: operation and mein-
tenance of test site facilities and auxiliary support facilities during the
period of test operations, direct field support to scientific programs and
projects, and the general and administrative costs not charged in normal
accounting either directly or indirectly to scientific operations or the
expendable construction program.

Final cost of AEC participation, compared with the Financial Plan
based on Midyear Review, covering contractor activities in construction

of expendable test facilities, operation and maintenance of NTS facili-
ti( s, security operations -.nd scientific program support for F. Y. 1955
as at May 31, 1955 was approximately 25% In excess of the anticipated
cost for the same period.

Bieakdown of the final costs on a percentage basis shows distribu-
tion of the AEC Full Scale Test Dollar to be as follows:
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Gross Cost Gross Cost
Inc ludling Exc lud in g

Reimbursable Per- Reimbursable Per-
Work cent W7ork Cent

Test Planning 6
Evaluation $ 5,875,249 30 $ 5,278,83Z 32

A Expendable Test
Facilities 8,656,722 45 6,599,446 41

Test Site Operations 4,89Z,085 £5 4.442,856 Z7

$19,424,056 100 $16,321,134 100

Various factors contributed to the excess of actual cost over financial plan
estimatev. The following are the factors which apparently influenced costs
most, although it is not possible to determine from the information avail,-
able, the dollar importc'nca of the indi-idual factors, most of which hinge
primarily on the element of time:

A. Revisions and changes resulted in delays in con-ipletion of work
orders and necessitated additional help and overtime to meet dead-
lines. On April 2, due to developments in earlier shots, decasiuot[
was made for an additional shot to follow what was then scheduled
as the final shot of the series. This decislon called for erection of
an additional tower in Area 7, to be completed by April 30. Pre-

liminary to erection of this tower it was necessary to remove the
remains of a previous tower and decontaminate the area. Woi'k was
started immediately on a two shift, seven days pir week basis, and
the tower was completed on April Z8, 1955.

B. Delays in tests due to unfavorable weather and other causes resulted
in additional costs for various reasons. Each shot postponed resulted
in additional expenditures for buttoning-up, stand-by time, non-
productivte firing parties and recovery teams. Many productive hours
were lost due to changes in schedules. Delays also resulted in addi-
tional cost for rent and service on a large number of vehicles and
items of equipment required by the test personnel until completion of
the tests.

C. Support work requirements which could not be pre-planned or sched-
uled, involved work which had to be performed on short notice. Such
work required extra worU forces and equipment, resulting In higher
costs tban for regularly scheduled work.
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F NII
D. In most areas lump sum contract work was in progress simul-

taneously with the support contractor's personnel. Due to the
necessity of giving preference to the lump sum contractor as to
working conditions and hours this resulted in delays for the support
contractor and made it necessary to put in overtime hours to meet
support requirements.

E. Additions and modifications were made by users after submittal
of original criteria, resulting in final co(;s exceeding estimates.
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CHAPTER 2 CONSOLIDATED COST REPORT

2. 1
4,

The Consolidated Summary Cost Report, Exhibit A, presents all re-
ported incremental costs to the United States. Government for Operation
Teapot. The costs are presented classified by program groups as follows:

Military Effects Programs

LASL - Weapons Development Programs

UCRL - Weapons Development Programs

Civil Effects Programs

The costs are further classified as Scientific Operations, Expendable
Construction, and Logistical Operations. Program Costs are furtherA

broken down by projects on Schedules A-1, A-2, and A-3, and Agency as
follows:

A-1 Atomic Energy Commission Participation

A-Z Department of Defense Participation

A-3 Federal Civil Defense Administration Participation

2. 2

Special attention is directed to the fact that military costs included
in the consolidated report, Exhibit A, and supporting schedules include
only incremental or budgeted test costs. Troop pay, costs of aircraft
operation, normal operating and maintenance costs, etc., are not
included since '-uch costs are associated with the DOD mission under
which the activity is budgeted.
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OPWL.TION TEAPOT E=IrIT A

COST REft&Il Pap I of 2

C0NSOLIDA'rED SUMM!A

SUlWARX BY PROWAI-

Program Soi.tirfi 1pendable Logistal±o.
-No. £12ram Tie i&aatir_ Cnfl8z20nlof Operationa Total

* H~ILITAfY £MCT8 PBO0LU
I BLAST ?HMMS XRE ASUR22W.TS $ 883,048 336,298 $ 42,298 *1,261,64.4

2 NUCLEAR Kuu•ELS TS AND EFCTS 300,810 26,S90 8,549 36,349
3 STRUCT'URES 292,125 278,995 18,338 589,458
5 AIRCRAFr STRUCTURES 1,965,698 O,477 16,075 2,052,250
6 SERVICE lJDUPHWN' & OPERATIONS 119,999 -0- 3,,119 123,112
a T=IAL KEASR ,WS & E7XFTS 432,081 58,585 6,264 496.930
9 01202UL T=S ITu2s-wroTIFIr, 37,3 MEL5 6.08

TOTAL M•IITARY EI7MTS 1N
PROOW.AI 4.2§569 &A 1,216 ,(0 1_. 10.711 5,693,010

LAS!. - !aAFONS DEWP0T PiR0GWt45
10 HY~,'I.)DYNAMaC YIMTLD 46,81.1 -0- 2,872 49,68:3
11 xo.DcOCUSTir 302,856 -0- 3,567 306,423
12 !'TElWAL NEUTRON WUAS= 9=S 127,941 '16,776 8,203 152,920
13 GA14A RAT HKAWREMENTS 784, 507 1,068,60 117,038 1,970,149
14 IR REASURD-ETS 98,937 14,037 17,915 130,889is1 PHOTIPHYSICS 342,912 944.,7/+2 88,673 1,376,327
316 REACTION •ISTORY 286,844 463,082 52,470 8&4,396
is THAitAL RADIATION & SPECTH0S00Pr__a 2 j5-7 .- 6 _8

TOTAL LASL WEAKALS DEVEIDPý-16
MEN.T Pi40GRLAIS 2,4, 2,760.115 33.9 5,4

RL WEAPONS DEVEIPiJ2=
21 RADICHHxSTRT 209,934 -0- 2,670 212,604"22 HIST0khY OF THE R AWTION 615A667 659,194 84,950 1,359,811
23 SC1 ?4TIY•C PHOTOGRAP 214,4.•3 153,066 3,797 371,306
24 EXTERNAL NEUTRON MWURDWTS 36,177 38,728 15,951 90,856
29 TECHNICAL PHOTOGRAPHY -0- -0- 1,355 1,355

TOTAL UCRL WEAPONS
DVELOPMENT PROGRAMS 1.076j221 85088 108,73 2,035.932

CIVIL EYF=TS PROGRAI
30 EVALUATION AND DOCUMENTATION

010 RADIOLOGICAL CONTAMINA-.
TIOR 70,308 1,068 15,991 87,367

31 RESPONSE OF RESIDENTIAL,
CO*W4RuIAL, 1IDUSTRIAL
STRUCTUIES & MATERIALS TO
NUCLEAR EFFETS 22,926 250,554 27,571 301,051

32 EX0•,R 0F FOODS AND FOOD-
STUFFS TO HUCLEAR EXPLOSIONS 1,547 -0- 8,P47 9,794

33 BIOLOGICAL & MEDICAL INVEST-
IOATIONS 119,177 4,518 15,676 139,37134 SHELTERS FOR CIVIL POPULATIONS 79,293 186,198 50,778 316,269

35 UTILITIES, SERVICES AND
ASSOCIATED EQUIPMnIT EXPOSED
TO NUCLEAR EXPLOSION, 6,157 56,756 19,257 82,170

36 MOBILE HOUSING AND DRGENCY
VEHICL69 13,3C9 -0- 3,249 16,558

37 YALL-OUT STUDIES 111,9U4 -0- 6,894 118,808
38 CIVIL DE fESE RADE? STUDIES 15,460 -0- 3,575 19,035
39 PNDGILU4 INSTRUMEhNTATION AND

PHOTOORAPWY 223,12fl . X2Z&-n- 311.17
TOTAL CIVIL EFFCTS

PROGRAMS J ,3 803 6 537, 200,72 1.401,59

(Contnued next page)
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OPERATION TEAPOT XHIhIT A
COST RzFOe. Page 2 of 2

Prograu Scienti fiO L.TendablO Lofiatia•l

No. pPorrx iTitle 0Oerat•n Ogngtrrugotlon OperaLtots Total

j,.4 O C IQo4J! TO RD ACTIVITIT,
50 ITEMS COMMN O SCIENTIFIC

PROGRAMS 0 41,739 * 195,536 $ 45,533 $ 282,608
V. 51 IT.-)S CON4ON TO LOGISTICAL

OP1ERATI(NS -0- 147,718 850,126 997, 64
52 )OD OPgATIOUIAL TRAINING -- 11...."-0 4.3

TOTAL ITEMS 00),MMON TO
DOD ACTIVITIES 41...J39fl 143.4~ M.77Z 1,8,6

CO)40N TO ABC SCIENTiIC n g RM
60 LASL PROGRAMS -0- 1,645,734 149,198 1,794,932
61 UORL PROGRAMS 149,906 559,069 126,056 835,031
62 BIO-MED PROGRAMN - ~ -0- .6 6

TOTAL COMMON TO AM2
SCISHTIFIC PROGRAMS 27- 2.818.163 446 3.535.87

IRYO 7 ODA ACTIVITIES70 SCI•SO& T .O1"R0 B -0- -0- 19,031 19,031

"71 OUD& DEMNSTRATIONS &
OBSERVERS PROGRAM 60% 60.9"
TOTAL C0KOOH? TO YODA

ACTrIVTZ• , . -6) 0,0" 80,030

COM4ON TO OETIONS - A
30 OWFIC OF TEST MA4ALAG 15',327 290,75 111,5" 300,629
81 OFFICE OF TEST D11RETO 538,971 231,820 433,205 1,103,996 1
82 OFICE OF SUPPORT DIRECTOR 06, 2.6 ,7700 2.792298

TOTAL 00C1M01 TO OPERATIONS -
AB 170.181 3.21 , .196819 iZ23

TOTAL OP W .TION COST INICURRED
MAX 31, 1955 9,77,,364 8,696,576 5,407,701 23,875,641

ESTIMATED TO COMLETS -

ALL PROGRAMS 5732 86 373. 947-
TOTAL OPERATION COST -

INICURRED AND ESTIMATED 4 *03,.L J_1&6966 £ 5.781.610 * 482.6

us~apon- miliJtary Citvil ,

Annoy N!2lowant , _ ot ,Effects T'otal

Atomic LWCY Comnmisiaon * 16,18,629 # 120,169 * 684,114 $ 16,991,912
Depa nt of Deon,6 -0- 6,953,56U -6 6,953,56"
P Owu l Civl DeferAfo AAdiot-tration -0- - ,.-._ h ,

TotalL1A 1  L.f Ld2 iZZ
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Schedule A-1

•LATOun TEAPOT Page 1 of 11
COST REPORT

Am= ma ER CONMI4SSION PARTIUIPATION

Propam
& Project Scientific Expendable Logistical

•o. _Profram and Project Title Operations Construction Operations Total

MILITAR. ZF TS
1 BLAST PPQSURE MUHSAURWMJ

1.1 Blaot Prusaure Measurements $ 2,857 $ 768 $ 3,625

1.2 Shook Velooity vs Time and Distance
on High Altitude Shot 7,808 154 7,962 I

1.3 Microbarographio Pressure Maosure-
ments at Ground Level from Hgh6
Altitude 7,968 6,09 13,966

1.5 Pre-Shock Sound Velocity Measure-

inents in the Air 7,422 1,768 9,190

1.6 Crater esasurements 27,555 24 27,579

1.7.1 Basic Free Field Moasuremeots 7,200 2,492 9,692

1.9 Material Velocity H•aaruements on
High Altitude Shot 15,736 1,077 6,842 23,655

1.10 Overprassure and Dynamic Pressure
vs Time and Distane I1a,724 7,674 126,398

1.11 Special Measurements of Dynaic0o
pressures vs Time and Distance 107,531 29,425 3,060 140,036

1.12 Measurements of Directional Drag

Loading of Simple Shapes 22,667 3,052 25,719

1.13 Measurements of Dust Concentration
in Precursor Region 73,881 6,066 79,947

1.14 Measurement of Directional Drag
Forces on Various Shapes 3?,682 4,172 41,84

1.99 Common to Blast Pressure Measurements 108 108

Total Cost Program 1 131,135 336,298 42,298 509,731
Lasat Reimbursable Work 10.196 336.298 42.298 389.562

Net AEC Coot Program 1 120.16, - - .. 120.169

2 NJCL!ZR M9ASURIEI!TS MAD EBI•MTS

2.1 Gamma Dosa vs Distance 1,291 60 1,351

2.2 Neutron Flux vs Distance 1,504 2,590 4,094

2.3 Gamma Spectra of Residual Radiation 60 60

2.4 Gamm Dose Rate vs Time 1,913 363 2,276

2.5.1 Fall-out Studies 22,282 2,114 24,396

2.5.2 Pall-out Studies 1,419 1,419

2,6 Beta and Soft Ganna Studios 200 200

2.7.1 Shielding Studies 1.743 1,74Q
Total Cost Program 2 -0- 26,990 8,549 35,539

Least Reimbursable Work .... • 26.990 8,54 3553
Noet ACoCst Programa 2 -0 0-



Schodule A-1
OPERtATION TEA.POT Piao 2 of 11

COST kIPORT
z ATPMI' IC.)ENG, ,COMISSIDII+ P&A•TICIPATIOII

Prulogra
& Project Scientif'i Expendable Logistioal

SNo. Proai & Proilot Title Oper-oatone notL~etlor-Oorntions Total

MIMI Y WNTS (Con'd.)

3 STRUCT1JKE§

3.1 Response of Fquipmont in the Pro-cursor Zone 409 $ 689 $ 1,098

3.1 Study of Drag Loading of Structures
in and out of the Precursor Zone 20,258 2,882 23,140

3.3.1 Undergrowid Structurun 29,907 9,259 39,166

3.3.2 Underground Structuros 14•,761 431 15,195

3.4 Effects of Air Blasts on Buried
Structures 7,465 536 8,001

3.6 Evaluation of Earth ^ovor as Protec-
tion to Above-Ground Structures 18,227 18,227

3.7 Effeot of Load Duration on Structural
* Response 161,502 1,471 162,973

3.8 Test of Concrete Panels 
2 2

,94
4  114 23,008

S309 Response of Petroleum Storage Tanke 1,813 1,813 11

"3.10.1 Structures Instrumentation 1,709 2,952 4,661

3.99 Common to Structures __________

Total Cost Program 3 -0. 27S,995 18,338 297,333
Laos& Reimbursable lVork _O__. 27,9 -18.338 29,3

Net AM Cost Program 3 -0- 0 -0. .

5 AIRCRAFT STUCTURMS

5.1 Destructive Loads on Aircraft in
Flight 4,053 6,660 10,713

5.2 Thermal Effects on Fighter Type
Aircraft in Flight 5,708 895 6,603

5.4 Effe•ts of Nuclear etplosion anBalli stic Misosiles 25,362 1,225 26,581

5.5 Erfeota of Nuclear Explosion on

Aircraft Components 35,354 7,271 42,625

5.99 Common to Aircraft Structures _ _ 2_+
Total Cost Program 5 -0- 70,477 16,075 86,552

Least Reimbursable Work 0 70.4 16.7 65
Net ASO Cost Program 5 •6
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floedule A-1
( PERATION TEAPOT Page 3 of 11

COST U~PORT
=M W-E ,n .C0MYSSI•0 PA'TICIPATION.

PrograM
- Project. Soientifio xpendable Logistical

No. Progrm Protect Title OmeFrations Construction Operations Total 'A

XILITA.•&ZY S CTS (Con'd.) 83,' 8

6 L*1 Svluation of Nili~tarv Radiac uiwn4 836 3

6.1.2 Evaluationi of 1,1ili~tay Radiao Equ.ipmnt 9 9

6.2 Effects of Se1ooted Components and
Materials 1 1

6.3 Field Tuet of a Detonation Locator 2,981 2,981

6.99 Common to Servicao Zquirmnnt and
Operations . .. 45 45Total Cost ?roerau 6 .-0- 4 -0- 3,219 3,119

Lesst HeLibursable Work -- -0- U9
Net AB Cost Program 6 -0-- --- -0- -O-

8 THE•MAL AaS.'.,NNTS At..D ,'FTS

8.1 Measurement of Direct and Oround 675 675

8.2 High Altitude Hoasurements 139,990 139,990

8.3 Thermal Radiatlon Attenuating Cloud
Studied 13,262 1,8'?7 15,139

8.4 Basio Thermal Radiation "aaurements 45,323 3,599 48,922

8.99 Common to Thermal, Measurements and
Effects - - 113

Total Cost Program 8 139,990 58,585 6,264. 204,839
tesst Haimburvable 'Jork 139.,90 626A 83

Net AM Cost Program 8 -0- -0 , -0- -,

9 GERAL TEST ITEMi - TXEr1IF1Q.

9.1 Thermal Photography 175,564 25,561 3,967 205,092

9.2 Timing Signals 124,510 56,305 169 180,)84

9.3 Soil Stabilization and Ground
Surface Prepars•tions 360,770 5,311 366,081

9.4 Atomic Cloud Growth Studies 52,939 2,625 6,134 61,698

9.5 Power Supply for Technical Projects 327 327

9.99 Common to General Teot Items -

Scientific 160 16
Total Cost Program 9 353,013 445,261 16,068 $14,342

Less& Roimbursable Work 3 16.045,26i 2&&68 1 2
Noet AX Cost Program 9 -0- -0- -0- -0-

WEAPON1S DEVEIfLPMENT

10 Imm'Dh0DYNA1. YIELD

10.1 FiretAll Axialyais 42,130 42,130

10.2 Time of Arrival 4,681 4,681

10.99 Cow-on to Program Ten 2_87 _ 872

Not Alt Cost Program 10 • -0- 2,872
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OMOM\T]ON TEAPOT
COST hE.PORT Schedule A-i

ATO••C ENZi•CY CO'VIS.IO$ PARTICIPATION Pago 4 of 11

I, 'ullram

I. Project Scientific Expojidable LogitiLcal

Noi. Proramo & Project Titl.. Operntiona Conatru._ct.ur, Oprations TotaI

.1.1 hadiuchanocaL Analysis 4 272,570 4 432 $ 273,002

11.2 2ampliln 30,P86 610 30,896

11.19 Common to Fror•irti 2nven z7 . ±)

Net AW Cost Projrum U. _ 6 -0- .6,422

12 UTWNL 11MIThON __A___(_,__'rs

12.99 Coraon to Progruam Twevo 127.941 aL•776 8. 2 152
Net AXL Cost Program 12 127.9,1 6,206 3 -2320

13.1 Close-in Alphu and Tra- sit-Tine
Measuremonts 550,281 879,603 56,691 1,486,575

13.2 Fluor and Teller LiAht Inveotiratitons 172,588 146,085 16,322 336,995

13.3 Development 61,638 5,420 2,051 69,109

13.99 Conmon to Progra• Thi'teu . 21__L _ 41_974_ 77.470
Net AEC Cost Program 13 __QL7E 6bb4 11 3 197..9

14 X~R FZAS!RVSM~TS

14.1 n Measurements 74,203 7,066 454 81,723

14.2 Telemotering 24,734 407 1,811 26,952

14.99 Common to Program Fourteen 6,_64 156ý 22,2
Net AXL Cost Program 14 98,7 14, zi Y/ 1791

15 PHOTOPHYSICS

15.1 Fireball Photography & Biangmetera 285,787 100,885 7,277 393,949

15.2 Photonesphography 84 84

15.3 Tomperat - ppity ý;easuvreants 85,471 47,527 132,998

15.4 ' t .. khotography 57,125 1i,958 964 75,047

15.99 Commn~ir to Program Fifteenl _____ -74.2 774.g29
Not AM Cost FP'ogram 15 342.912 9 '4. 8. 673 1.376J

16 1IACTION HISTOPLY

3.6.1 Temperature Meacuroments 57,769 392,820 14,323 464,912

16.2 57,769 38,496 1,488 97,753

16.3 E10o0tomagnetic Measurements 158,864 1,856 16,296 177,016

16,99 Common to Program Sixteen 24 3 .-.... ,210 200. 63 - 67
Net AEC Cost Program 16 , 288, S 46.



Ov'IATION TEAPOT 8okhedule A-1
COST REPORT Pag 5 of 11

MkgHC ENERGY C0SNXSS8IO!L:.ULT~IPT0.N

&. PrOjot JSoitiifio E~pndabl1• Logistical

No. Program & ProLeot Title .... .pts .,otrs Constru.etion _Orations Total

wý.P0S tZIEWPMEN' (Con'd.)

is TIZMRAL RADIATION & 3PEC"MThflOY

18.1 High Temperature Measurements 4 310,832 $ 10,431 4 321.263

18.2 High Altitude Moasuewmnta 139,990 361 140,351 I
18.3 ?Aeaaurements 34,537 34,537

18.4 High-iiasolution Spoatrosaopy 702 702

13.5 Disturbed Air Experiment 64,552 $ 7,195 945 72,692

18.99 Common to Program Eighteen _ 4i6 245,679 _ 36.622 286,98
Net AEC Coat ProCram 18 554.592 252,M2 49,061 856.527

21 RADIO CHEMISThY

21.1 Fission and fuPion Yields I/ 209,934 2 209,936

21.2 Sample Collection

21.99 Common to Program .1 2 668 2,668
Not AEC Cost ProLjr&A 2.1 .,934 -O2 0

22 HISTORY OF TH ECTrON

22.1
./615,667 13,741 10 629,418

22.2 Diagnostic Developments 30,333 2,207 32,540

22.99 Common to Program 22 0 82,733 69,5
Net AEC Cost Program 22 W ý61 --6J 4 "84.95 1.359,81

13 WIMT1IFIC PH0OTO &M

23.1 Ball of Fire and ShAngmetar 137,850 19 137,869

23.2 Cloud Photography 46 46

23 Photography 76,593 76,593

23.99 Common to Program 23 1- 3066 317)2 -.3f6
Not AEC Coat Program 23 _4L 12 .. ýL066 3,2~f2 ~

24 EXTERNAL NEJ'rON •A•OUR3•Trrs

24.1 Neutron Spectra 31,177 34,845 2,039 73,061

24,99 Comwon to Program 24" 1.912 17-M
Net AM Cost Program 24 , Lý7

2  - _ . 5.9.. .... 90,856

29 TMNICL •_pOTOGCW -,HY

29.99 Cowmon to Program 29 -0- 1-35
Net AEC Coat Piogram 29 -0Q. 1,-0- 1.35

•/ Reprearnts UCRL ousts which oontractor has not segre.,ated between these projects.



OPEtATION TEAPOT Schedule A-i
COST REPORT Paeg 6 of 11

0A?0HJ VIENGY COkSSION PARTICZPATflO

Program

& Project Scientific Expendable Logistical
No. Z'ovam _ roicot Titl. 0ratione 0,nstruotion 0Orations Totl-

OWL. -a-

30 BVjIATION •M JC .UMENTATION OF RADIO--
LOICGA C0t&AMINATION

430.1 Automatic Measurement & Recording of
Radiation Leels $ 35,378 S 3,507 38,8583

30.2 Utilization of Teleaetering Techniques
in Evaluating Residual RadioaotiveCon ~tsm natO 2,352 1,068 8,023 nI,443

30.3 Development aid Evaluation or Aerial

Survey Techniques for allout
S{ urface Containtion 22,273 1,658 23,932

30,99 Common to Program 0 10.30 2.8__ 1_,110
Net AEC Cost Program 30 70308 3 15.921 07230

3tnour. Behavio of hEX &Comonents o
•, • 31C1 D oMel .. Convo utional and Spesial

, Nucelar' Utects 183,705 8,534 192,239

31.2 DCampatr Coiseolab , Tea tutioa'and IrdustrWl Structures wAr•

31*3 Structural ehaiior of" Coponent of•-1Commrcial and Industrial Structures :

315 ndaerialas Lodigs54531*5 Thirm~l Xiguition and Response of

31.6 Mathods of Dete•.inIng Yields was
.9 Location of Nuolear Exposions 3,415 3,4.15

31.99 Conan to Program 31 1 -- 22 658 4
Total Cost Program 31 22,92 250,55 2,571 4 7,

Leat Reimbursable Work . 2.Lj 3 2,54 27-1 M2. C
Net flC Cost Program 31 1, 5. . -0- -

32 EXPSURE OF FOODS AND T'OOOSTCTF
NUCLA -EXPLOSION$

32.1 The E~ffects on Bulk Staples 12 i2

32,2 ThQ E, ff et: oan .?code "2•9 219
S32*"9 Common to 1Program ý2 1.5Z? 8,016 , 9563

Total Cost Prorram 32 1,547 -CA- 8,247 19,794+

Nolt 120 Cost Program 32 , 7 -0- 1-- , , 5.

33 21 CA =CLM ITOG

33.1 Eftocts of Overpressures on Biol yes•te 93,258 3,506 9,976 106,740

33.2 The effects of Noise in Blast Resistait
Shaltars 9,560 1,012 1,4Q9 11,981

33#• Distribution a"d Density of Missiles
from Nuclear Explosions 14,812 3,18 7.0994

33.99 Comon to Progr•m 33 1. .61%
N1 oet AM Cost Program 33 a.. Ii 7.9.739371

i"i]i

S. .. . . + __ + l - p -''•: l • U + *. • '1: -- ** - - -. 4l. . . .. ,'



OMlamION TI7PO Schedule. A-1
*COST WIMPp ,1lJ tIO gIUCDUI• cobmsta•N niwzox•A gPae7 f1

Progress
Proje. r&t *otlz1.o n i pendable Logistical
g o, P'groat A ?rPj ,To i t+,Ocretatons Co2ntruptiop Oneratlo.s Total

2IYIIM~Z~(Oon'4)

f 3 UwBLTDRS FOR GIflL POPULATIONS

34.1A N-vluation of Indoor Uom...Sihlt•rs
Exposed to NMuclear Effects ' 2,b7r $ 32,698 $ 2,649 4 38,124

34.1b Evaluation of Outdoor Family-Shelterrs
Exposed to Nuclear Effects 1.3,80 5,918 19,801

34.2 Investigation of Rise Tima anr Duration
of Pressures In Certain Regioas 51,36a 16,721 5,282 73,371

34.3 Structural Behavior of Group Shelters
Under Various hIast Loadin&s 9,718 130,861 28,645 169,224

34.4 Nuclear Effects on Machin.e Tools 14,159 14,159

34.99 Comman to Program 34 1.547 1,0 ,
Total Cost Program 34 79,293 18-6,198 50,778 316,269Lots e& Rei mbtwaable Work 26 ,378 •. 169 .4,1/+727 12
Het AEC Cost Program 34 ______ 167.1 ,

• • ? 5 ZITLITIFS,- SERVICES, AND AsW-CALTM
EQUI~ffa WOSQ NTO-L; AR_ ED'LOSION

WorkEecri 3t.1ite 122,030 31,057 29,0.19

•+l35.2 Commmications Equipment 6,672 3,227 10,099

35.4 Industrial and Domestic Gas Storage
and Distribution 14,879 7,967 22,846

35.4a Industrial anid Domestic G.. Storage
and Distribution-f•atural andt. Manufactured Gas 12,965 12,W5

Ne9 Coo to Program 35 6,-0- -012 i7, 1
Total Coat Program 35s 6,157 19,257 82,170

Leans Reimbtursable Work 4.1 676 1 80.623
Net AEC Cost Program 35 _.....L4 0... -0- 1.5477

36 MV8XL2 HOUSING MD EMMA=ENY VICLES

36.2 operational Use of Civil Defense
Emergency Vehicles 181 181

36.99 Common to Program 36 1 _ . 1.7
Total Cost Program 36 13,309 -0- 3,249 16,558

Less& Reimbursable Work 1lit6 -0- 3. U9d4 15.01
Net AEC Cost Program 36 .--+'4_ - . -0-. 1.i.7

37 FALIJ-OVT =MwIP

37,1 The Factors Influencing the Biological
Pate and Persistence of Radioactive
Fall-out 29,809 2,798 32,607

37.2 The Phenomanoloj7 of ?all-out at Near
Distance 76,446 4,096 80,54.2

37.3 Evaluation of Inhalation Exposures
in 'RAbbits 4,312 4,112

37.99 Cowwon to Program 37 1A42 1 547
Total Cost Program 37 111,914 6,894 80

Le�ls Reimbursable Work -0.- -O- -O.-
Net AEC Cost Program 37 111.91., -0- . 118.808



!•LJ~OS U!0•?•PORT ?&&a" a of U "

ATO0Ni gIE.Y Cn•0XnSSToA I PATIeCIjq6a e

Program

Project Scientific xp•-nab1e Log55tica 1No. Prooramg 4KPro2et Title -. Operations -Conati-ption Oarst~ionq Total

~~ ~38 VUI DFN~ ~l STUDIES

38.1 Civil Dfense Mne itoring Techniques 364 64

38.2 Xndoc't±ntion ai' Traini n of IADEe Part. 66 66

3B.3 Evaauation o' Civil Defen•se ?,ADEF In1tra. 253 253

38.99 Common to P'rogram 38 9 15..460 2.8 18,322
TotnT alCot Program h8 15,460 3,575 19,035

Least Rimbursable Work 3,575__7_A8
Not AEC Cost. Programu 38 1,4 --. 15

39 PfQhV'4 115ThUMFHTATI0V ANI) PHOrOC~tAMn

29.1 an oa and Neutron R fadiation
9.6 Measurements 40, 214 1,408 41,622

..{ 39.2 Static and Dynamic overp assure

kMea:uremants 1s6,6,0 8,696 21,398 46,754

* 39.3 Theroma Radiation Measurements 5o294 5,2.94

39.. Technical Phot ography 50,582 15,709 13,101 79,392

39.5 )4eaaurement Sznd Permanent Recording
ofP~a# Neutrons by LEffec ts on

r9.6 Measurement of initial and Residual

Radiation by Chemical Methods 133,537 1,466 15,003
39.7 Physical Dosimeat7r of Neutrons sad

Gaii= Hays in Terms of Rep. 71,814 13,568 10,713 96,095

39.99 Cos Prgam3 223,712 _37,973 9#8 311,170

Net AM C o~t Program 39 15.4 1,4 2,1 0,0

ITEMS C00-2ION TO OD0 ACTIVITIES

so50 ITEMS CO•N040 T-) SC•_TIflC PI0OR•jI (I th 9)

50.1 Special Davies 35 35

TtlCost Program 50 19-- q5,-5 36 45,5-33 4,6

Leasst Reimbursable Work -0- H .45533 ZUI
Nost AX~ Cost Program 50 '.0..

I i -

' , , , , , [ T i i



M TOPNA~o TWO? SaW~UI A-I

ATMIC am~~t a00B4I88ON PhErICIPAXtI 1ge9of

fro#AM
& ProJect. Soneat.'toapazdable Logiatoal

go- Pror.a-, . ,o~eot•,"itle , . _0 ttou, Construott.o. O ,p.,tiog- To.,

ITIS COs_ N TO DOD . GTIVUITMs (Cont'd)

51 DWOM CO*ION IQ LOGUSTCAL OPIRATIONS

51.1 Supplies and Materbola $ 21,143 $ 21,413

51.2 Personnel and Equipment Assistance
(Camp Mercury) 284 4,462 4,746

51.3 Oonsratior Repair 3,782 3,782

51.4 Overbead-Joint Roe. !k Shipping Faoility 3,413 3,413

51.5 Packing and Crating 351 351

51.6 Communications 11-595 11,595

51.7 Rehab. & Alt. of Real Property 1 90
(Camp 14ercu7 ) 5,741 15,049 69,7

51.8 Roads 72,204 6,697 "78901

51.9 Targets 20,489 296 20,785

51.11 Flood Control 21,082
Total Cost Program 51 -0- 92, 2 6 '9,59

LAses Reimbursable Work -0, -1
4

,,18 -22 ,141 .8

Net ALW Cobt Program 51 -6 - -

52 WD• PFRhTIONAL TRAINING

52.1 Lraq 85 85

52.3 TAC 202 1,797 1,999

52.4 Marine 55 55

52.6 A "F .____".1-

ToU•I Cost Program 52 -0- 202 4,121 4,313

Less: Reimburaabl* Work -0- 202 .4,111 . , 313
Net AM Coat Program 2 5 2 - -0-

COtI44O' TO A rogram PROGRAM4.

* 6060 UCL PRO.A1AMS

60.99 common to LASL Programs 10 thru 19 , -0L . 4,932.

oNet AM Cost ?rogram 60 O1 - 1 5

62 0-1z-ID PRQORAýp

62.99 Common to AEC Hio-14sd Programs .-.. -0- 862 86

1Not AM Coat Program 62 -0- -0- -

r_- - - ~~~--~.*-r= t'~

•!• '!• ++•m "•,/•,• • :•.--•• •-.•3-•h%• -- "'" ' . .. ' ' : •:L .'._ "'•,d ; ',', ."++,'+ .. . ; .•ef " • +.•,_...-- -:-- - --. ,-- -,-- -,- -,-- -,,-. . ..-- - - - - - -.- ,,
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ATIOMIC EZ8WY COMM-13 X&TICIPATI

& Project Scientific Expendable Lngiatical
No.• ProSrX4 & Prolept ITtle , __ eratione Constrction 0,oerations . Total

00? ON IQ AECSC1INTIFlIC Ph~O01A4" (Cont'd.)

63 A~PQA~

63099 Common to Al1 AB Programs I 9g5.O49
Not AEC Cost. Program 63 121N76 0 0919.8 905,00

COM-0 TO FOD)A ACTIVITIE

70 SCjU:IFLQT'hou&L

*70.99 Comnon to Scientific Programs -O- -0- 19,031 19,031

FLessi Reimbursable Work --0- 19.031 19,031
Not AM Cost Program 70 .0- .F. --0-_ - -0-

71 _:D DQNSTHATIONS & OBSE.RVIjt PHLOOI

71.99 Common to Demonatrations & Observers
Program -0- -0- 60,999 60,999
Lanai Reimbursable Work -0- -0- 60,999 60,999

Hot AW Cost Program 71 -0- -0- -0- -

COMNT PHTIONS -A

so OFFICE OV T45T NMAQE!O

80.1 Office of Test I'arnager 5,308 20,482 25,790

80.2 Advisory Paiel I32 i,32

80.3 Staff Services Group 681 681

80.4 Public Relations 11,687 32,364 44,051

80.5 Weather Prediction Unit 28,403 9,209 32,647 707,259

80.6 Vallout Prediction Unit 1,383 1,3,3

80.7 Blast Prediction Unit 130j924 15,154 146,078

810.99 All Other Staff Servioca .______52i Q~

Net Ar.O Cost Program 80 59, 297 f1.,5" N

a1 OFIICE OF TEST DIRMTOR

81.i Office of Test Director 12,043 11,043

81.2 On-Site Med-Safe 134,21.6 134,246

81.•3 Documentary Photogra*I' 975 14,395 15,370

81.4 Assembly wrd Arming 222,934 8,848 43,701 275,48.

81.5 Tini.l & F"Di 316,037 10j7659 36,25 4",921

81.6 Air Operations 15,338 12,634 27,972

199 All other Staff Services -80

Not AM Cost Program 81 43100-A3

i:!, ' i
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C2URVINI TWO? schedule &-I.
* . •082 Re PaP .l of 1

A=0NI RMio M9301tO PMUMII1ATION

I•!, ,. No. r, gnq•t'Ia & Project Titlg .... na-•Itruntion OneratigLo• •t1

TO ? PVATI0 - AM (Contd.) __

8 0�2 ofla0t or VMT DDMTOR

82.1 Office *of Support Director 6 -0- 6 -0- 6223,039 *2Z~,039
02.2 Operation & Yaint. of Provimg

Ground Facilities 16421*1694421

82.3 security~ 637,01.2 637,0124

82.A Off-sitea Md-sane 106,"9S 900275 2.96,870

82.,5 Epandablt Ban Floilities 8,603 2,81 21.,4-9

82.99 All othar staff servicea _ 292
Net AEC Cost Program 82 10,9 if~ T677~d ..- L
Total Coat 1naurred. MAYr 31, 1955 5,98807 86,696,57* 4,649,716 19,334,362

Lana Rlaburbabl. Work 6.9'= 9. 3 .
Net AEC Cost Incurred 1-,17,.2

Intimatad Cost to Complebts 7.8 -0-. 373,909 947,195
Lsens ,stiatod Reimb•r sable Vork j75,0 5 600 , 33oO

Eat tstiatod Cost to Complete --A).! 313,902

Total AMC Cost Incourred NaEtimated tLIW MU WO UAALM 816.9 .91

bid=AR of AN~ MNING

Weapoon NiO.Ltaer¥ 01,t

Program $15,050,306 4 120,169 * 14,159 $15,185,134
ASO - San Franci•co Operations 1,136,823 -0- -a- ,136,823
ANO - Diviiton of Biology & )4sdioaine -0- - - 669.955 669.955

Total AYLC Cost $16,187,629 1 120,169 6 684.114 $16.991.912

a .



36b6Md6 lA-Z
par. I. of

OPM1100 TrAPOT
COST Rw"T

t. CARMTHl AP W PARTICIPATION

4 PrjectStieniti fipe ndable, Logintiaal Total.
Proro s4 I Ttl Ovrpito0 Costrtitiatio Oyrattion

1= XLTARY EFECTS

1.2. Mast Pressure IHamursmont~a 1156,598O 2,857 768 160,223

1.2 Shok"Velualty vs Time ard Disawena 49,684 7,8W8 154 57,646 '

an High Altitude Shot.

1.3 Miorobarographic Pressure $*aslsre- 658 6,096 6,7%6
nionte at. Ground Level froin Hligh
Al~titude

1.5 Pro-Shock Stnuid Vulocity~ Hossauw.- 83,432 7,1422 1#768 92,622
m'-nts in ti.. Air

1.6 Crater Heas',raaents 31 27,555 24 27,610

1.7.1 Beasi Free Field Measuireauten 30,000 7,200 2,492 39,692

1.7.2 U~nderground Structures. Instruanitption 50,000 50,00D

1.9 Material Ve~ocity Measurementa on 1,3L6 1,077 6,842 9,235
High Altitude Shot

.1.10 Overpreassure and Dynaic Presasure. 1.68,000 116,724 7,674 294,398

vs Time sand Distance

11 U Special Mossutawoeits of Dynamio 8,992 290425 3,08 41,497

Pressures vs Tim and Distance

1,12 Noiaeurcrsents of Directional Drag 80,310 22,667 3,052 106,029
loading of Simple Shape&

1.13 Measurstents of Domt Concenitration 86,059 73,"l3 6,066 16,006
in Precursor Region

1.1.4 Measurement. of Directional Drag 47,799 37,682 4,172 89,653
Porces* on Various Shapes

1.99 Coamon to Blast Pressure Measurements 18 10
Total Cost Program 1 6762,8%9 336.29" - -_298 1.2J1 1.Z475

2 NUCLEAR AND~ EMFOrS

2.1 Ganma Done vs Distance S 31,955 1,291. 60 33,306

2.2 Neutron Flux vs Distance LID, 672 1,50M 2,590 U.40766

2.3 OImsa spectra of Residual Radiation 24,976 60 25,036

2.*4 Genmis Dome Rate vs Time 54,183 1,913 363 56,459

2.5.1 Fall-out studties 37,040 22,282 4114 61,436

:45. Fell-out Studies 5,320 1,419 6,739

71.6 Betsanmd Soft (mama Studlies 12,100 200 12,300

2.47.1 Shielding Studies 3,961 1,743 5,704

247.2 ShIelding4 Studies 3,370 3,370

ý4 .8 Contact Radiation Hatard Dissociated 17,233 17,233
vith a Contaminated Aircraftt

2.99 Conimon, to Nuclear H*4surnments and We~ects

Total Cost Program 2 A.300,01Q..~9 e.549 336.34



W. Schedule A-2Page 2 of5

OPEATItO TEAPOT
COST WOPT

DEPAHTIG2T OF-DFEISS PAILTI IFATION

SProgect Scitific Expendablp L4olstical

No. Proxrmm mad Project.Title Ops'atiots ConstructiongOperations T0t 4

MILITARY EFFECTS (Cont'd.)

3 SIW(JC'HS

3.1- Response of Equipment in the Pro- 4 78,238 409 689 79,336
cursor Zone

3.2 Study or Drag LoAding of Structureq 32,297 20,258 2,882 55,,.37
in and out of the Precur ar Zone

3.3.1 Underground Structures 12,335 29,907 9,259 51,501

3.3.2 Underground Structures 10,026 2.4,761 434 .25,221

3.4 Effects of Air Blasts on Buried 20,516 7,465 536 28,517
Structures

3.6 Evaluation of Earth Cover as Protec- 3,671 18,227 21,898
tion to Above-Cround Structures

3.7 Effect of Load Duration on Structural 66,3" 161,502 1,471 229,371
Response

3.8 Test of Concrete Panels 1,501 22,941 114, 24,559

3.9 Response of Petrolsa's Storage Ta•rs 1,813 1,813

3,10.1 Structures M~st ruentation 67,IA0 1,709 2,952 71, 804

3.99 Common to St,.% f 1 1

Total Cost Prcgram 3 8292.125 278.995 18.338 _ .8

5 AIRCRAFT SIhUCTJI ES

5.1 Destructive Loads on Aircraft in $1,768,043 4,053 6,660 1,778,756
Flight

5.2 Thermal Effects on Fighter Type 196,382 5,708 895 202,985
Aircraft in P1ig•t

5.4 Effects of Nuclear Explosion on 1,273 25,362 1,225 27,860
Ballistic Itissiles

505 Effects of Nuclear Explosion on 35,354 7,27n 42,625
Aircraft Components_

5.99 Common to Aircraft Sbtructures __ 2_,, 24_

Total Cost Progam 5 31.965.698 70.477 16.075 2.052.250

.. , r. .' = :. Z,==--*'•*.-" '•-:-kr



Schedule A-2
)?a#e 3 of 5

OPERATION TEAPOT
COST WORT

MPARTMWIT Of DOE=~ PARTIC IPATIOSI

Progrom
& Project Scientific Empendable, Loistical

No. Proim and Pro-eat Title Ocsation ._Construction Ocerstiona Tota.

MILITARY EMFTS (Cont'd.)

6 S•e-vincs zinent and 2ezratiga

6.1.1 " Evaluation of Kilitar7 Radiae 9,299 83 9,382
Equipment

6.1.2 Evalumtion of HiLtar7 Radise 5,868 9 5,877
Equi•pmvent,

6.2 Effects as Selected Coisponmts and 1 1

Materials

6.3 Pield Teat of a Detonation Locator 95,068 2,981 98,049

6.4 Tent of IBDA Equipment 9,764 9,764

6.5 TNet of Arliborne Radar as IBDA -0-
Equipa t

6.99 Concon to Service 9quipamt ind 45 45
Operations .... . .. . .... .. _ _ ,

Total Cost Pogrm 6 3 119.99 -0- 3,119 123-111

8 Thermal Heasurements and E•ectp.

8.1 Measurement of Direct and Oround $ 4,158 675 4,833
Reflected Thermal Radiation at Altitude

8.2 Hie Altitude msuro.emnts, 139,990 L39,990

e.3 Therfmal Radiation Attenuating Cloud 110,983 13,262 1,8$" 126,122
Studies

8.4 Basie Thenaul Radiation Measurementa 176,950 45,323 3,599 2P5,872

8.99 Conaon to Thermal Meauurements and 113 113
Effectsa

Total Cost Progr&a 6 4 /,32,08] 58.585 6.264 -496.930

9 General Test Ites- aientific

9.1 Thermal Photographiy $ 1•i15l 25,561 3,967 213,679

9.*2 Ting Signals 124,510 56,305 1.69 180,984

9*3 Soil Stabilization e nd Ground 360,770 5,311 366,081
Surface Preparations

9.4 Atomic Cloud Oroth Studies 63,271 2,625 6,134. 72,030

9.5 Power Supply for Technical Projects 327 327

9.6 Special lIeteorological Keasurmenta .0-

9.99 Commn to General Test Items - 160 160
Scint if ic.. ... ... ..

Total. Cost Prograa 9 J 371,932 -445,261 16.068 8033.261



.7 Schedul~e A-2
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[ OPýIATTON TEAPOT
COST REPORT

fl9PAhTtN~T OF DEFU2SE PAPtC TPi.TION

&Project C.s1ent~iric E~cndtb1* Logist~ieual
No, P ?L'fl &-Project ThJ2~ Oneriatigns 0on trutior. _0,eratio5 -totaL

ITE-118 COK40N TO WU ACTrJIIPf~S

50 Itm- ommn o ientif PcUam

50.2. s5opa3 D~vice 35 35

4.50.2 Met Tower 192,328 2,724 195,052

K50.5 Other Test Area hequArwinmts 41,719, 31P08 42.774 7!2

T~otal. Cost. Programi 50 S h.73 1951,536 45ý.553 2P~2,608

*i D1 emse Coieronoqto L4ZI stical Ojcr.,tionk

51.1 Suppliea a-d Materials 35.,168 352,168

51.1 Personnel arn1 Fqkidpaiwt Assi,.tance 284 417,171 417,45
4 (Cvme ?4err~ry)

51-.3 Gevorstor R~epair 3,72 3,782

51.4 Ovtrl'rvt-Joint Rea. &Shipping Pacilit~y 3,413 3,413

51.5 P'~oking and Crating 3$1 351

51.6 Coimwications i6,116 26.116

51.7 R.ehab. & 31t. Of PRmal Property 54,741. 15,049 69,790

51.11 Flood Control 25.083_ 25.083

Total Cost Prograni 51 1147.718 850,126 M91.844J

52 DOD 0oeationt3. TrnininR

52.1 Amvy 85 8

52.2 Navy -,

52.-3 TAC 2Ce 12,797 1,999

52.4 4arine 5$ 55

52.6 Alf' 2,1714 2,174

52.12 U5NO -0-

Total Cost Program 52 4 -0-. 202 4UI 4.1

TotalI Cost Incu~rrd, May 32., 1955 $4,287,203 1,560,062 1,010,481 6,pp7,W6

Esatimateo to Comaplets WAN7 -0ý- -45.OO 95,250

Total Cost. TIncrred and Estim*ated 94.33A.01 1.560.0%2 2..!55.481 6.953.564



Sohedul A-2
P* ~ ape of

DKPAMR -OF DIUM = =A=TOA~

Weapons mLil"7 Civil
Dew~lcmmait Effetso EfrActa TotAl

Costs XaiourM Dirmotly by DOD $~4,$,279 0451,7

Vork PertorwmI byt AIC on altaizbuhraable Blasis .A2~ 2,412,281

TOWa DOD Cost "A 45



OPE•& IOK T&APO Schedule A-43COST RIIPO RT Pa e o-

'EDE QML MIX YI NARTTIO. P ICIPATIMP

ProgrM
& Project Saientifto ixpondable Logistical

No.r r• &ProA.Jt Title geratlons. Consbruct-on Ocerations Totl

31 Response ot Residential. Comoaercal.
Irdusta'iu Structurgs & _1AtOrlialSto
Nuclear 3ffects

31.1 Damage to Conventional and Special 183,705 8,534 1.92,239
Types of iesidences Exposed to
Nuclear Effects

31.2 Damage to Commeroial, Institutional, 43,552 6,870 50,422
and IndustrIal Structures and
Contacts Exposed. to Nuclear
zEfects

31.3 Structural Behavior of Components of 54 54 1
Commercial and Industrial Struc-
tures under Blast Loadings*

31.4 Comparison Slab Test 23,29-7 2,628 25,925

31.5 Thermal Ignition and Response of 5,412 5,412 _,
Materials

31.6 Methods of Determining Yields and-
Location of Nuclear Explosions 3,4),5 3"51

31.99 Common to Program 31 21,372 658 22,037

Total Cost Program 31 21.379 ;50,54 27,.71 299.5041

32 Expos~re of Food!, and Foodstuffs to
Nuclear EBxplosion.

32.1 The Effects ot Bulk Staples 12 12

32.2 The Effects on Canned Foods 219 219

32.99 Common to Program 32 8,016 8,016

Total Coat Program 32 -0- -0 . .. 7 "

34 Shelters for Ciil-Poma~ltions

34,2A Evaluation of Indoor Home-Shelters
Exposed to Nuclear Effects 2,777 32,698 2,649 38,12;

34.1b Evaluation of Outdoor Fanily-Shslters
Exposed to Nuclear Effects 1),A83 5,918 19,8013

34.3 Structural Behavior of Group Shelters
Under Various Blast Loadings 9,718 130,861 28,645 169,221-

34.99 Common 'ro Program 34 1.3 J.3J

Total Cost Program 34 26,178 169.4r. 31.337 217.1.

7-
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OPF.UTION TEAPOT Schedule A-3
COST OEPORT Page 2 or 3

FDERAL- CIVXL DIYENSS ADtNI§StRA('JM L ICTPATION

Program A
& Project Soientific Expendable Logietical:

Ao. Prorrarn&MAProecot Tiltl onerationg Const~ruotion__WOri%1J2U Toa

CIVIL =FECTS (Cont'd)

35 Utilltics. Ser'vices, and Asaogin I A
Squimen*. Exposed to Nuclta.?
Explosion

35.1 Electric Utilities 22,030 7,051 29,081

35.2 Communications Equipment 6,872 3,227 10,099

35.4 Industrial and Domentio Gas Storage
and Distribution 14,879 7,967 22,846

35.48a Industrial and Domestio Gas Storage
and Distribution - Natural aud-
Manufactured Gas 12,975 12,975

35.99 Common to Program 35 4,610 1,012 5,6?2

Total Cost Program 35 4,610 56,756 19,257 80,623

36 Mobile Housing & EmergencY Vehicleo

36.2 Operational Use of Civil Defense Emer-
gency Vehicles 181 181

36.99 Common to Program 36 11,762 3,068 1.,830

Total Coat Program 36 11,762 -0- 3,249 15,011

38 CivlQ Defense &QEF Studiesg

38.1 Civil Defense Monitoring Techniques 364 364

38o2 Indoctrination and Training of RADEF
Personnel 66 66

38.3 Evaluation of Civil Defense RADE
Instruments 253 253

38,99 Common to Program 38 13,.913 2.892 16.805

Total Cost Program 38 13,913 -0- 3,575 17,1.88

39 Proram InstrumantatioD & Photoigzrgrn

39.2 Static & Dynamic Overpressure Measurements 16,660 4,718 10,903 32,281

39.3 Thermal Radiation Measurements 5,29k -0- -0- 5,294

39.4 Technical PhotograpkW "3,U1&. 15,709 11,760 71,55

39.99 Common to Program 39 805 .$05

Total Cost Program 39 _ 20.&n 23.468 109,965

............. _III



OPEUTIOV' TBZAP0 Sohadule A-3
CWT Upw Pap 3 of 3

&Proj at Soi•eatfio 3w.edab1o Logiatioal

go, m Pra. & Pro~jot Title . .. ratIon Consti•.-udt - Ooerations Total

COMM40 M ICD&e AgjCrI'[W1

70 Scieut~tlePogrm

"70.99 Coomon to Soientifia P~rograms - . 19.0M1 19.031

Tot•. Coast Program 70 -0- -0- 19.031 19.031

71 r2A CDRi onnarmtions & Obseryars Pro~rm

71.99 Coumon to Demonax.rations & Obserars
Progrma __M99___ __60__ __

SITotal Cost Program 71 -0- M0- 60.999 69.999
Total Cost Incurred, W•X 31, 1955 1",112 497,214 196,734 838,060

htiitate to complete _. ...2L,..00 _--. -0- 15L000 39.100

rTotal Coot Incurtio wd ZAtimated I 168.W 1 MJS 49. 1h 211,73d. *877.3

Veospons Military Civtl

Development Effootg Effects Total

Cost Incurred Directl~y by PCDA 0 51,664 S51,664

Work Performed by ASO on 825.696 825.69
PAJatbursable Basis

Total rcOA Coat w- l".36o 87".36Q

Mei



CHAPTER 3 AEC COST REPORTS

3. 1

The AEC Cost Report for Full Scale Test.Activity, Exhibit B,
p-resents all the Operation Teapot co~sts reported against the AEG Full
Scale Test Budget together with related refinbursable work. Supporting
schedules B-I Test Planning and E-aluation, B-2 - Expendable Test
Facilities, and B-3 - Test Site Operations present costs by participating
organization, detailed by AE-C Cost Budget Catepory and the functions
and sub-functions comprising each category.

3.2

I The Net Cost Incurred by AEC, as reported on Exhibit B. includes
£ cost of reimbursable work performed for AEC by other Federal Agencies

but does riot include:

a. The cost of experimental weapons used in Tests, except for
standard Weapons Components diverted from current production '

b. Any permanent capital cost or depreciation of capital assets

Ic. Any share of AEC administrative program costs

d. Non-reirmbursable services and materials furnished by otherI

150
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I CORRELCTION 14OTlCE

REPORT 0F THE TEST I'*ANAGER I
JOINlT TFST (RG..ýi"ATIONJ

WER1ATION TEZAPOT

Chaioter 3 -AE~C Cost Mernorts

Flease enter correct amnounts as listed below: I
(WvFO)

Olympic Housing~
Feedin, Oont-,_ Tot al

Scne dule~
Operation of Test Site

Gross b'cnerses
Cafeteria $391,001 $412,107
H-ousin~g 132,762 273,560

Cash Revenues
Cafeteria $347,.901 $347o901
Housing 151j651 151v651

{big



CMS REPORT ptiorau.+ scu os, o.~rn Pe. ot
TEST 8ITI OPUATIONS

JWu, 1, 1954 to JUne 30, 1955 Lan VegasFi - Meld Offc Adm Oi
T otal Coat Incurred Mya 31, 1955 $ 1 120
Estimated Coat to complete 18,9Total Cost Incurred E •timated Q2.02

M aintenanle of Tqo Sitt q

•' Oommml~tion• .Radio2n 1
womateir tio - Tel3p0oe & Ohe 109
Tempor~ary Bui2ldings 1 8206,

Expendable Teat. FaciLitles 3,.563
S•Sovaraie 3,56

Totial Maintenance Incurred Mas 31, 1955 8AB"915
'Latmated Coct to Complete 71 100

Total cost rnc1ufled & atiinated-94,1

S R*Ywlda Elsa pie Housuing
ScedleB~3c& gnmr, Co0, & Feeding Coat. Total

Operation of Teat Site
~osExpenses8

Water $ 25,423 * 25,4.23steam 98,227 98,227Electricity 170,284 170, 284
Cafetri 21,106$ $ l32 76

Fire Dopartmant 43,990 43,990Police Department 20,160 20,160Janitorial Services 18,665 18,665BuIldtAig Other than Messing & Housing 56,280 56,280Refuse Collection & Disposal 56,265 56,265
Sewerage 8,642 8,642
communications - Radio 83,?34 83,734
Communications - Telephona & Other 131,769 131,769
First lid & Peat Control 48,099 48,899
Safety & Fire 30,946 30,946
Vehicle Operations (171,485) (171,485)Miz6celAneouB 

__8,_"__ 18,27
Total Groas Expeanes P1f9607 6,518 1,325,739

dashý Revemres
Cafeteria 51,651.• 4151,651
Housing IV37,901 347,901r
Miscellaneous __.6_6 _ _65__ _"

Total Cash Revenues 3,6 4 53.L8Net Operations Cost Xncurred
may 31, 1955 15,05 1.07.026 822.5312

Ad.. Estimated Coat to Complete ooo I . •7 9
Total Coat Incurred & Estimated 20 L-2-8,2 0

/ Cash haimbursable work of $74.666 and $7,732 Reimebureable york perforr'd for Camp Desert W
Rock excluded from this cost as not being applicable to Operation Teasjt. J

$/ *1•750 coat excluded aa not being applicable to Operation Teapot,

A-
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OPERATION TEAPOT SCHEDULE B-3
COST REPORT Page 2 of 2

AM FULL SCAIZ TEST ATIVITY

TEST SITE OPERMTIONS (COND)
JulY 1, 1954 to Junse 30, 1955

(LVFO) red-
Reynolds Ele. oral Services

Schedule B-3d & E_ . _ Total,

Guard Force
Total Man Hours 131i736.3 X~X X~X
Cost per hour S 3,5 XXX xxx_._

Total Guard Force X $ 441,928 $ 441,928
Pass Office

Total Man Hours .30,296,z xc ..X
cost per hour LS3,.17 X_ XXX __,

Total Pass Office XCX 95,040 95,040
Vohiele Support * 56.918 XX 56,918
Other 1.L384 2.8.

Total Cost Incurred to May 31, 1955 98,292 538,350 -636,64•2.
Estimated Cop~t t~o Comp~lote00 4.0

Total Seurt Co tlcrrod & Estimated V=0 5'728.355 r 6.47

Maseon & Hanger Reynolds Elee.
Silas Masonr & Lea Vegas

Schedule B-3y Comparm .nAT, Co, Field Office Total
Scibntific Proiraic Support

LAL rgrams & Projects 5 21,003 $ 467,993 $ 4 88,996
;ML Progrwu & Projects 4:338 230,441 234,779Commo to A. AM Program• !!q

and Projects 22,107 162,o33 184,140 ,i
Common to Operations 79,719 585,003 5 15,102 679,824
Department of Defense 28,925 223,570 252,495
Federal Civil Defense Admin. 188,44 196.73Tot.a1 Coat Incu~rred, to Na 31,::'.

1955 C/ 164,352 ,/1,857,514 15,102 2,036,968
Leoan Reimbursable Work DOD 28,925 223,570 252,495

Reimbursable Work FODA 180 i_. 7. 1Net Coot Inurred 127,167 1,445,4i70 15,102 1,587,739,
Addt Eatimated Cost to Complete _ 5,23__ _______ 83,733

Total Support Coat Incurred &

Estimatted 3 3.0 15102 7

./ Includes F/I 1954 cost of 14,536.

I/ Includes F/0 1954 cost of $49,028 and excludes $56,270 Reimbursable Work performed for
Sandia Corporation and GKI-6 not applicable to Operation Teapot, and $5,997 Reisbursable
Work performed for DOD on interim services.

IL;


