February 15, 1980

To: Dr. C. L. Yarbro @0&
From: George D. Kerr (4-6258) :i& ;
Subject: Access to weapon data reports at TIC

I would like to have access to review reports on weapon data, such as:

W. A. Biggers and F. Waddell, "External Neutron Measurements
1946 to 1956," WT-9004 (October 1957),

and to reports on some specific weapons tests, such as:

E. Storm, "Gamma Radiation Exposure as a Function of Distance-
Operation Ranger," LA-1228 (March 1951).

The specific tests which are of interest are:

Crossroads: Able

Ranger: Fox

Buster-Jangle: Dog

Upshot-Knothole: Grable

Teapot: Wasp, Moth, Hornet, Bee,
and Wasp Prime

Hardtack Phase II: Mora, Lea and
Socorro

Storax: Small Boy, Little Feller I, and
Little Feller II

These weapon-test designations are taken from the enclosed article by
M. W. Carter and A. A. Moghessi, Health Phys. 33:55 (1977)
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THREE DECADES OF NUCLEAR TESTING

MELVIN W, CARTER and A. ALAN MOGHISSI

Office of Interdisciplinary Programs, Georgia Institute of Technology, Atlanta, GA 30332

{Received 6 August 1976: accepted 30 November 1976)

Abstract—This paper lists in chronological order all the nuclear detonations which have
been announced by the six countries which have conducted nuclear detonations. The
numbers of such detonations and the cumulative yield are underestimates for reasons
presented and discussed. In a 30-yt span, beginning on 16 July 1945, and ending on 30
June 1975, some 801 nuclear detonations have been announced with a cumulative yield of

about 325 Mt

Statistics for nuclear detonations are tabulated in a useful format and figures. Interna-
tional treaties and agreements which affected and continue to affect nuclear testing are

discussed in relation to their effects.

INTRODUCTION

THE £RrRA of nuclear weapons and their testing
was ushered in on the morning of 16 July,
1945 at 1230 Greenwich Civil Time (GCT) in
the desert near Alamogordo, New Mexico.
The world’s first nuclear test, Trinity, had a
fission yield of approx 19 kilotons (kt)} and this
size device was subsequently referred to as
nominal yield. The device was detonated on a
steel tower at a height of about 30 m above
the desert floor.

Statistical data on the nuclear detonations
are scattered. Probably, the most complete
listing of nuclear detonations up to 1961 has
been published by Glasstone (Gl62). A re-
vised version of his data containing additional
data up to 1963 appeared in 1964. Springer
and Kinnaman (Sp 7; Sp 75) published com-
prehensive seismic source summary data for
U.S. testing activities up to 1973.

No comprehensive information is available
on the testing of other nations subsequent to
1563, nor has additional information on test-
ing activities, which has become available
since the publication of the Glasstone data,
been conveniently summarized. Also, this in-
formation on nuclear tests should help pre-
clude the need to correlate environmental
radiation data attributed to nuclear testing
with information available through press re-
leases (Lo 73).

In the ensuing 30 yr, there have been about
800 nuclear detonations conducted by the Un-
ited States (US), Russia (USSR), United King-
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dom (UK), Republic of France (F), People’s
Republic of China (PRC), and India (In). All
but two of these detonations have been tests
of nuclear devices for various purposes. The
two exceptions were the weapons used during
World War II at Hiroshima and Nagasaki,
Japan, during August 1945,

A nuclear test can be defined as an experi-
mental study of a nuclear weapon or device
which involves a nuclear detonation. Also in-
cluded are safety tests which involve a detona-
tion of the high explosive in the weapon or
device and may produce a small amount of
nuclear yield. As the terms imply, a weapon is
in a configuration for military application;
whereas, a device is an experimental ap-
paratus which may require considerable en-
gineering to transform into a weapon.

A nuclear detonation or explosion is caused
by the extremely rapid release of a large
amount of energy within a limited space with
the bulk of the energy derived from nuclear
processes. They may be either from nuclear
fission or fusion. In general, a fission reaction
is used to provide the high temperatures and
pressures required to initiate and sustain a
fusion reaction. These latter reactions are
referred to as thermonuclear (H) and can be
made to release txtremely large amounts of
energy.

The release of energy, yield, is usually
measured in terms of trinitrotoluene (TNT)
equivalent. One ton of TNT releases 10’
calories of energy (Gl 62). The largest nuclear
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o THREE DECADES OF NUCLEAR TESTING

test was about 38 Mi apd was conducted by
the USSR in October 1961.

The testing of nuclear devices is usually for
the purposes of gaining knowledge of nuclear
explosive phenomena and of the effects of
nuclear detonatiuns. Purposes for testing nuc-
lear weapons and devices by the US have
included effects on military equipment and
systems, biomedical entities, and structures;
development of seismic measurement systems
and calibrations; verification of untried princi-
ples and selection of choices among theoreti-
cal designs; circumvention of lengthy and tedi-
ous laboratory experiments and calculations;
bases for extensive engineering prior to stock-
piling; gathering important scientific know-
ledge, notably, fundamental physical data; de-
termination of efficiency and performance
characteristics; safety; and training. However,
it is reasonable to assume that most tests may
have multiple purposes.

A major division of nuclear tests has been
between those for peaceful purposes and
military applications. This may be a technical
distinction. It would be prudent to assume
that any announced test for peaceful purposes
could have military overtones.

The US program to develop and use nuc-
lear devices for peaceful purposes is named
Plowshare. Thus far, 27 experiments have
been conducted under this program. These
experiments have involved specific device de-
velopment, stimulation of underground
natural gas production, excavation (cratering),
selected isotope production, nuclear produced
effects in specific geological formations, heavy
element production, development of emplace-
ment techniques, and investigation of energy
development systems.

As an example of specific device develop-
ment, it is desirable to have a particular explo-
sive for use in stimulation of natural gas in
deep underground formations. It is generally
packaged ir a configuration suitable for de-
ployment in a conventional drilled well of
relatively small diameter. Also, it should be
relatively free of tritium as this nuclide be-
comes part of gas molecules, such as methane
and ethane, and forms tritiated water. There-
fore, device development would aim towards
design and construction of devices in small
diameter configurations and with explosive
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products deficient in tritium.

An important aspect of nuclear testing is
the emplacement of the nuclear device. Tests
can be categorized as underwater (UW), un-
derground (UG), atmospheric (AT), and high
altitude (HA). Those conducted underground
have been placed in tunnels, vertical shafts,
and standing cavities. Atmospheric place-
ments or positioning have been by or on to-
wers, tethered ballons, airdrop, 280 mm can-
non, rockets, missiles and at ground level. Of
course, rockets and missiles have been used to
conduct high altitude, above 10 km, tests. Our
major categories in several cases are not
clearly defined and there is overlap between
them; for example, an underground detona-
tion which vents releasing fission products to
the atmosphere could be placed into the at-
mospheric category. For our purpose, a device
placed and detonated underground is design-
ated as underground even though it may have
been designed to produce a release to the
atmosphere or may have accidentally vented.

This paper contains statistical data on the
nuclear testing program during its 30 yr his-
tory. Because atmospheric and seismic data
have been previously published and are con-
veniently available, they have been excluded.
All data are expressed in metric units. The
yield values were not corrected in the conver-
sion process because the difference between
the British and metric ton is considerably less
than inherent inaccuracies in those values. In
every case, the latest available yield data were
used.

Nuclear test statistics contained in this
paper are those which have been announced
by the country conducting the test or by the
US. Not all tests conducted by the US and
the USSR have been announced. This may
also be true for several other countries which
have conducted tests. Also, it is conceivable
that a singly announced event may have in-
volved several simultaneous nuclear detona-
tions.

NUCLEAR TESTING STATISTICS

The Appendix contains publicly announced
information on nuclear tests conducted
throughout the world by the six countries
which have demonstrated this capability. The
data are presented by country and are given in
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chronolegical order. They include. when avail-
atle. identification of the event. the GCT
date, geagraphical site, type of placement,

vick! and pertinent commeants.

UsS

Event identitications are given by code
names and serifs in most cases whereas the
locations are given by site name. The major
testing site locations are as follows:

Nevada Test Site (NTS) 31°N 116°W
Pacific Proving Ground
Eniwetok 11°N 162°E
Bikini 11°N 165°E

Johnston Island (JIA) 17°N 169°E

Christmas Island (CIA) 2°N 157°W
USSR

Novaya Zemlya {Arctic) 75°N 55°E

Siberia 52°N 78°E

Semipalatinsk S0°N 80°E

USSR Soviet Territory
UK

Monte Bello Islands, Australia 20°S 115°E

Woomera, Australia 31°S 137°E

Maralinga Proving Ground, Australia 30°S 131°E

Christmas Island 2°N 157°W
F

Reggan, Sahara Desert 27°N 0

Mururoa, Tuamotu Archipelago 21°8 137°W

Fangataufa, Tuamotu Archipelago 21°8 137°W

Sahara Desert 24°N 5°E
PRC

Lop Nor, Sinkiang Province 40°N 90°E
In

Thar Desert, Jaisalmer District 27°N 72°E

Other nuclear tests have been conducted at
various sites. For example, the US has con-
ducted tests in the Atlantic, the Pacific, on
Amchitka Island, in Colorado, New Mexico,
Mississippi and in parts of Nevada.

As indicated earlier, yields are given in
terms of kt. when this information is available.
However, yields are also presented in qualitative
terms such as ranges, less than values, grea-
ter than values, approximate values, and “no
values”. This, of course, affects the cumulative
yield information and reflects the approximate
nature of the data.

In preparing summaries of yield data, a
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convenient system was adopted for use. Less
than and greater than values were used in
additions. Also, approximately half of the
range was used in additions; e.g. 0~20, 20-
200, and 200-1000 kt would be represented
by 10, 100, and 600kt, respectively. Any
yield less than 0.1 kt is considered as 0.1 kt in
the sumnmaries.

Table 1 is a summary of nuclear testing
statistics for the indicated countries. It indi-
cates the types and numbers of detonations
conducted and the total yields for each cate-
gory, atmospheric, underground, underwater,
and high altitude of nuclear test. The total
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THREE DECADES OF NUCLEAR TESTING

G e Car detomations

USSR UK F PRC 1= TOTALS

Underground

nuinber 381 |31 s 13 1 1 412

yield (ats 29,700 18.700 160 703 —_ 13 49273
Underwater

number s ] 6

yoeld (k) 0 20 90
High altrude

aumber 10 3 13

yield ckei $430 300 5740
Atmosphenc

number 183 121 21 30 15 370

yield (kt) 42,300 187985 18,060 6255 15,640 270,240
TOTALS

amber <79 11n 24 a3 6 1 301

yieid1hol 77,510 207008 18210 995 15640 13 ~325309

yield for the 801 anncunced detonations is
325Mt. It is of interest that the US has
conducted the most detonations, 578;
whereas, the USSR tests have involved the
highest cumulative yield, 207 Mt.

In Table 2 are presented the numbers and
yields of nuclear tests by years and the
cumulative totals for these parameters. These
data have been plotted as Figzs. 1 and 2 on
semilogarithmic graph paper.

In Fig. 1, the cumulative numbers of nuc-
lear detonations are plotted versus the year in
which they occurred. The effects of the nuc-
lear testing moratorium, from November 1958
until September 1961, are evident. It is also
clear that 1962 was a year in which a large

Table 2. Numnbers and vields of nuclear detonarions by vear

Year Nymber  Cumulative total Yield (kt)  Cumulative yiweld (k)
193 3 3 R} 59
1946 2 s 40 99
1947 — 5 - 99
1948 3 8 104 203
1949 1 9 - 203
1950 — 9 - 203
1951 18 27 159 362
1952 11 38 11,704 12,006
1953 15 53 2252 14,318
1954 7 &0 1610 15928
193¢ 19 79 1197 17,125
1956 27 106 15,832 31957
1957 43 154 9724 42,681
1953 96 250 32an 74,798
1939 — 250 ~ 74,798
1960 3 253 10§ 74.903
1961 45 298 72,545 147,448
1962 143 441 108,257 255,705
1963 36 477 ti32 256,837
1964 33 si0 999 257.836
1965 35 545 1335 259,174
1veb 51 596 1490 262,661
1967 34 620 4702 267.363
1908 38 668 10,104 277,467
1969 30 698 7250 284.717
1970 40 TIR 12,685 297,402
971 13 756 9330 306.732
1972 11 167 1438 308,217
1973 13 180 13234 321,452
1973 11 791 1173 322,625
1975 10 801 1120 325,045
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Fic. 1. Numbers of nuclear detonations.

number of tests were conducted. Actually,
143 tests were announced for 1962 and the
second greatest number of tests, 96, was in
1958.

Figure 2 represents the cumulative yield
plotted against time. The total yield is approx
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323 Muand the fargest yearly yield was ia 1962
and amounted to about 108 Mt. As mentioned
previously, the largest nuclear test, 58 Mt, was
conducted by the USSR in 1961. They also
detonated two devices in 1962 which were
about 30 Mt each; whereas, the largest test
conducted by the US was Bravo on 28 Feb-
ruary 1954 with a yield of 15 Mt.

In both Figs. 1 and 2, it is obvious that the
rate of nuclear testing and the associated yield
are decreasing with time. This is especially
true for the last 5 vr.

SIGNIFICANT EVENTS IN NUCLEAR TESTING

Those events having a significant effect on
nuclear testing are given in Table 3. The years
of the first nuclear test and first H test are
presented by country. Also, the dates of perti-
nent treaties and agreements as well as the
participating countries are indicated. These
treaties and agreements include:

Moratorium on Nuclear Testing

This declared Agreement involved the US,
UK, and USSR. It was 1-yr (later extended)
moratorium on nuclear testing to prepare the
way for political negotiations. In effect, it
started during November, 1958 and, for prac-
tical purposes, continued until the USSR

egan a large scale nuclear test series in the
atmosphere in September 1961. During this
period, early in 1960, France tested its first
nuclear device and also conducted two addi-
tional nuclear tests before the end of 1960.

Limited Test Ban Treaty

This Treaty prohibited treaty participants
from conducting nuclear weapons tests in the
atmosphere, underwater, and in space and in
any other environment if the test would cause

radioactive debris to be present outside the

territorial limits of the nation under whose
jurisdiction or control such a test explosion is
conducted.

Non- Proliferation Treaty

The major provisions of this Treaty were to
prevent the supplying and acceptance of nuc-
lear weapons and nuclear weapon’s materials
by the nuclear nations and the non-nuclear
nations, respectively. Also, international in-
spections were agreed upon and the great
nuclear powers agreed to enter into sincere
negotiations to limit the nuclear arm’s race.

Strategic Arms Limitations Talks

These so called SALT talks have led to the
Threshold Test Ban Treaty which was
scheduled to become effective 31 March 1976.
This Treaty was signed by the heads of govern-
ment, US and USSR, on 28 May 1976. A
major provision of this Treaty would be to
prohibit all underground nuclear tests having
a yield of greater than 150 kt. An exception is
simultaneous detonation of multiple devices,
total yield not to exceed 1500 kt, for peaceful
purposes. These treaty provisions, of course,
are important steps in helping to limit the
nuclear arm’s race.

USSR Proposal to the United Nations in
September 1975

This proposal would prohibit all testing
of nuclear weapons and devices. This pro-
posal will be considered and discussed by
the United Nations in the near future and
is, perhaps. a logical extension of the treaties
previously discussed.

Acknowledgements—The authors want to acknow-
ledge the interest of and assistance from the U.S.
Energy Research and Development Administra-
tion; especially its Office of Public Affairs in

Table 3. Significant events in nuclear testing

Event us USSR UK F PRC In
First nuclear test {1945) 1949 (1945) 1960 1963 1974
Furst thermonuclear test 1952 1952 1957 1968 1967

Highest yield (kty 15,000 $8.000 >1000 >1000 -3000
Moratorium on nuciear testing® X X X

Limited test ban treaty* X X X

Non prolifzrabon treaty? X X X

Thre hold test han mrearvd X X X

Total 1e+t ban$

® Declared in fal. of 1353, began during November 1958 and ended in September 1961.

+ Entered into loree 10 October, 1963.
$ Entered into force § March, 1970,
§Scheduied 10 besome eflective 31 March. 1976,

¢ Proposal to the United Nations by the USSR in September 1975.
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APPENDIX
Nuclear deionations of the United Staies
Event Date Detonation Pl Pt ¢ Event
identification (GCT location category height (m) yield (kt) Remarks
TRINITY:
Trinity 16/1/45 Alamogordo AT 30 19 Tower, First Test
World War II 5/8/45 Hiroshimsa AT ~560 <20 First Combat Use
9/8/48 Nagasaki AT ~560 <20 Second Combat Use
CROSSROADS:
Able 30/6/46 Bikini AT 160 <20
Baker 24/7136 Bikini uw -30 <20
SANDSTONE:
X-Ray 14/4/48 Eniwetok AT 60 37 Tower
Yoke 30/4/48 Enwetok AT 60 49 Tower
Zebra 14/5/48 Eniwetok AT 60 18 Tower
RANGER:
Able 271481 NTS AT 320 1
Baker 28/1/51 NTS AT 330 8
Easy 1/2/51 NTS AT 330 1
Baker-2 pIpiadt NTS AT 340 8
Fox 6/2/51 NTS AT 430 22
GREENHOUSE:
Dog T/4/51 Eniwetok AT 90 Tower
Easy 20/4:51 Eniwetok AT 90 47 Tower
George 3/5/51 Eniwetok AT 80 Tower
ftem 24/5/51 Emwetok AT 60 Tower
BUSTER-JANGLE:
Able 22/10/51 NTS AT 30 <0.1 Tower
Baker 28/10/51 NTS AT 34 35
Charlie 30/10/51 NTS AT 350 14
Dog 1111481 NTS AT 430 21
Easy &/11/51 NTS AT 400 31
Sugar 19:/11/581 NTS AT 1 1.2 Surface
Uncle 29/11/51 NTS UG -5 1.2
TUMBLER-SNAPPER:
Able 1/4/52 NTS AT 230 1
Baker 15/4/52 NTS AT 320 1
Charlie 22/4/82 NTS AT 1050 31
Dog 1/5/52 NTS AT 320 19
Easy 718152 NTS AT 90 12 Tower
Fox 25/5/52 NTS AT 90 11 Tower
. George 1/6/52 NTS AT 90 15 Tower
How $/6/52 NTS AT 90 14 Tower
vy:
Mike 31710482 Eniwetok AT 10400 Surface, Experimental
King 15:11/52 Eniwetok AT >200 H Device
UPSHOT.KNOTHOLE:
Aanie 17/3/53 NTS AT 90 16 Tower
Nancy 24/3/53 NTS AT 90 24 Tower
Ruth 31/3/53 NTS AT 90 0.2 Tower
Dixie 6/4753 NTS AT 1840 11
Ray 1173153 NTS AT 30 02 Tower
Badger 18/4/53 NTS AT 90 23 Tower
Simon 25,453 NTS AT 90 43 Tower
Encore 8'5i53 NTS AT 740 27
Harry 19/5:53 NTS AT S0 32 Tower
Gradle 25.5'83 NTS AT 160 15 280 mm Gun
Chimax 4/6.53 NTS AT 410 61
- - - B R At < it S e
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Erere Date Derepation Pocem. Fveng
wenntieaton oChH tacatien REN he gin me vield Rti Resturks
CAaSTILE
Bravo 29 254 Bikim AT 15.000 Surface. Bxprumental
H Duvice
Romeo 26,3154 AT Barg:
Koon 6/4/54 AT 110 Surface
Union 25:4,54 AT Barie
Yankee 4/5/54 AT Barge
Nectar 13/5/54 AT Barge
TEAPOT:
Was) 18/2/85 NTS AT 230 1
Mot 22/1/55 NTS AT 90 2 Tower
Tesla 1/3/55 NTS AT 90 7 Towser
Turk 743158 NTS AT 150 43 Tower
Homet 12/3/55 NTS AT 90 4 Tower
Bee 22/3/85 NTS AT 150 8 Tower
ESS 2373/55 NTS uG -20 1
cfple-l 29/3/55 NTS AT 150 14 Tower
asp Prime 29/3/5S NTS AT 230 3
Ha 6/4i58 NTS AT 11200 3 (MsSL)
Post 9/4;38 NTS AT 0 2 Tower
Met 15/3/55 NTS AT 120 22 Tower
Apple-2 5/5/55 NTS AT 150 29 Tower
Zucchini 15/5/55 NTS AT 150 28 Tower
WICWAM:
Wigwam 14/5/55 29°N, 126'W uw -610 30
1956 18/1/56 ‘NTS AT Surface, Safety Exp.
REDWING:
Lacrosse 4/5/56 Eaiwetok AT 40 Surface
Cherckee 20/5/56 Bikiai AT 1329 >1000 First Air Drop of
H Weapon
Zuni 27/5/56 Bikini AT 3530 Surface
Erie 30/5/56 Eniwetok AT 90 Tower
Seminole 6/6/56 Eniwetok AT 12 Surface
Flathead 11/6/56 Bikini AT Barge
Btackfoot 11/6/56 Eaiwetok AT 60 Tower
Osage 16/6/56 Eniwetok AT 210
Dakota 25/6/56 Bikiru AT Barge
Apache B/7/56 Eniwetok AT Barge
Navao 10/7/56 Bikini AT Barge
Tewa 20/7:56 Bikini AT 5010 Barge
Huron 2177156 Eniwetok AT Barge
PLUMBBOB:
Boltzmann 28/5/157 NTS AT 150 12 Tower
Frankiin 216,57 NTS AT 90 0.140 Tower
Lassen 5/6:57 NTS AT 150 0.0005 Balloon
Wilson 18/6/57 NTS AT 150 10 Ballioon
Priscilia 24/6/37 NTS AT 210 37 Baltoon
Hood 5,7/57 NTS AT 460 74 Balloon
Diablo 15/7/57 NTS AT 1549 17 Tower
John 1947157 NTS AT 610 ~2 Rocket
Kepler 24/1/57 NTS AT 150 10 Tower
Owens 25/7/57 NTS AT 150 9.7 Balloon
Pascal A 26,7/57 NTS uG <20
Stokes /8157 NTS AT 460 19 Balloon
Shasta 18/8:57 NTS AT 150 17 Tower
Doppler 23/8/57 NTS AT 460 11 Baifoon
Franklin Prime 30/8/57 NTS AT 230 47 Balicon
Smoky 31/8/57 NTS AT 0 44 Tower
Galileo 2/9/57 NTS AT 150 1 Tower
Wheeler 6/9/57 NTS AT 150 0.197 Balloon
Coulomd B 6/9/57 NTS AT 0.3 Surface
Laplace 8/9/57 NTS AT 230 1 Tower
Fizeau 14/9/57 NTS AT 150 11 Balloon
Newton 16/9/57 NTS AT 460 12
Rainier 19/9/57 NTS uG -240 1.7 Tunnel
Whitney 23/9/57 NTS AT 150 19 Tower R
Charleston 28/9/57 NTS AT 460 12 Balloon
Morgan 7410/57 NTS AT 150 8 Balloon
Pascal C 6/12/57 NTS uG <20 Vertical Shaft
Coulomb C 9/12/57 NTS AT 0.5 Surface
HARDTACK PHASE L
Yucca 28/4/58 12°37'N AT 26000 Balioon
163°01'E
Cactus 5/5/58 Eniwetok AT 18 Surface
Fir 11/5/58 Bikini AT Rarge
Butternut 11/5/58 Eniwetok AT Barge
Koa 12/5/58 Eniwetok AT 1370 Surface
‘Wahoo 16/5/58 Eaiwetok uw -150
Holly 20/5/53 Eniwetok AT Barge
Nutmeg 21/5/58 Bikini AT Barge
e - N e el e sl R g ARy . Al 3
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Nociesr Loronat oy of the Unied § ooy

Do D e nen

Paccment Pacmenr Event Even
on 16T oanon cale gty ceght me vield U Remurk, Meatinca cn
Yeawwed 26073,5% Enwetuk Al Burge Danny Bay
Maenola 2o 8 7R Eniwetok AT Basye Ervine
Tohacco 30 Eniwetok AT Barge Brazos
Svaumane 3./4.8¢ Bk AT Barge Hugnose
Rose 27658 Eniwetok AT Barge Hoosic
Umbrzita B.6,%8% Eniwetok Uw -45 Chinchylla 1!
Maple 10°6,58 Bikiny AT Barge Dormouse p-
Aspen 14:6,58 Bikini AT Barge Passaic
Walnut 147658 Enmiwetok AT Barge Hudson
Linden 18/6/58 Eniwetok AT . Barge Plase
Redwoud 3;/2158 Bikini AT Barge Dead
Elder 27:6/58 Eniwetok AT Barge ,
Ok 28/6,5% Eniwetok AT 8900 Barge DOMINIC:
Hickory 29/6/58 Bikini AT Barge Adobde
Sequoia 1/7:58 Eniwetok AT Barge Aztec
Cedar 2/7/58 Bikini AT Barge
Dogwood 517/58 Eniwetok AT Barge NOUGAT (Con-
Poplar %:/;/ss Bikini AT Barge Black
Juniper 2/7/58 Bikini AT Barge
Oliver 277,38 Earwetok AT Barge DOMINIC (Cor
Pizs InTTy Enwetsk AT Barge Arkansas
Teak 1'8/58 Jernsion lsland HA 77000 >1000 Rocket Questa
Orangs 12/8:58 Johnston Island HA 43000 >1000 Rocket Frigate Bira
ARGUS: NOUGAT (Cor:
Argus 1 27/8/58 S. Attantic HA ~ 480000 1-2 Rocket Paca
Argus 11 30:3/58 S. Atlantic HA ~480000 1-2 Rocket Aardvark
Argus [II 6/9/58 S. Atlaatic A ~480000 1-2 Rocket
2 H DOMINIC (Cou:
HARDTACK PHASE Il Yukon
Otera 12/9/58 NTS uG -146 0.038 Meyills
Bernalillo 17/9/58 NTS UG ~139 0.015 Muskegon
Edcy 19/9/58 NTS AT 150 0.083 Balloon Swordfish
Luna 21/9/58 NTS UG -148 0.0015 Encino
Valercia 26/9/58 NTS UG -148 0.002 Swanee
Mars 28/9/58 NTS UG 0.013 Tunnel, Venting
Mora 29/9758 NTS AT 260 2 Balloon NOUGAT (Cor-
Hiidago $/10/58 NTS AT 115 0.077 Balloon Eel
Collax $/10/59 NTS uG -107 0.0055
Tamalpais 8/10/58 NTS uG -100 0.072 Slight Venting DOMINIC (Cor-
Quay 10/10/53 NTS AT 30 0.079 Tower Chetco
Lea 13/10,58 NTS AT 460 1.4 Balloon
Neprune 14/10/58 NTS UG -30 0.113 Venting NOUGAT (Con:
Hamilton 15/10/58 NTS AT 15 0.0002 Tower White
Logan 16/19/58 NTS uG -250 5
Dona Ara 16/10/58 NTS AT 140 0.037 Balloon DOMINIC (Con-
Vesia 17/10/58 NTS AT 0.024 Surface Tanans
Rio Arriba 18/10/58 NTS AT 22 0.09 Tower Nambe
Sceoiro 22;10/58 NTS AT 430 6 Balloon
Wrangeli 22/10/53 NTS AT 450 0115 Balloon NOUGAT (Con:.
Rushmore 22/10/58 NTS AT 150 0.188 Balloon Raccoon
Catzon 24710/58 NTS AT 22 0.021 Tower Packeat
Juno 24/10/5% NTS AT 00017 Surtace
Sanlord 26/10;55 NTS AT 160 4.9 Balloon DOMINIC (Coa:
Ceres 26/10/58 NTS AT 8 0.0007 Tower Aima
De Baca 26/10/58 NTS AT 460 22 Balloon Truckee
Chavez 27/10,58 NTS AT 16 0.0006 Tower Yeso
Evans 29/10/58 NTS UG ~260 0.035 Venting Harlem
Humbo!dt 29/10/58 NTS AT B 0.008 Tower
Santa Fe 30/10/58 NTS AT 460 1.3 Balioon NOUGAT (Cont.
Bianca 30/10,58 NTS UG 250 19 Slight Venting Des Moines
Titania I 10/58 NTS AT 8 0.0002 Tower
DOMINIC (Con: -
NOUGAT. Rinconads
Antlsr 15/9/61 NTS uG -400 2.6 Tunnel Duice
Shrew 16/9/61 NTS UG -100 <20 Petit
Chena 10/10/61 NTS LG -255 <20 Tunnel
Mink 29/10/61 NTS uG -190 <20 NOUGAT (Cone-
Fishet 3/12/61 NTS uG -365 13.5 Damag |
GNOME PROSECT: . : DOMINIC (Conu:r
Grome 19112/61 Carlsbad, NM UG -360 31 Plowshare Otowi
Bighomn
NOUGAT (Continued):
Mad 13/12/61 NTS uG -120 0.43 NOUGAT (Cont.
Ringtail 17/12/61 NTS LG -360 <20 Haymaker
Feather 22/12/61 NTS UG ~2350 <20 Tunne! Marshmallow
Stoat 9:1/62 NTS uG -300 4
Agouti 18/1/62 NTS LG -260 59 DOMINIC (Conur
Dormouse 30/1/62 NTS UG -360 ., <20 Bluesione
Suliwater 8/2/62 NTS uG -190 2.7
Armadillo 912162 NTS LG =230 6.6 NOUGAT (Contin
Hardhat 15/2/62 NTS UG -290 59 Sacramento
Chinchiila 1 1912162 NTS UuG -150 18
Codsaw 19/2,62 NTS UG -210 <20 STORAX:
Cimarron 23,262 NTS UG -30 11.2 Sedan
Platvpus 24262 NTS UG -58 <20
m Little Felter 1T
- ~
_ - - I B R A AT A e rae e - —n e s .--:"':’}' g e
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Lannv How
Ermuine
Brazos
Hagznose
Hoosic
Chiuchilla 11
Deormouse Pnme
Pasaaic
Hudson
Platte

Dead

DOMINIC:
Adobe
Aztec

NOUGAT (Continued):

Black

DOMINIC (Continued):

Arkamas
Questy
Frigate Burd

NOUGAT (Continued):

Paca
Aardvark

DOMINIC (Continued):

Yuken
Mesilla
Muskzgon
Swordfish
Enano
Swanse

NGUGAT (Continued):

Eel

DOMINIC (Continued):

Chetco

NOUGAT (Continued):

White

DOMINIC (Continued):

Tanan:
Nambe

NOUGAT (Continued):

Raccoon
Packrat

DOMINIC (Continued):

Alma
Truckee
Yeso
Harlem

NOUGAT (Continued):

Des Moines

DOMINIC (Continued}
Ruinconada
Dulee
Petit

NOUGAT (Contirued):

Daman |

DOMINIC (Continued):

Otowi
Bighorn

NOUGAT (Continued):

Haymaker
Marshmallow

DOMINIC (Continued):

Bluestone

NOUGAT (Continued):

Sacramento

STORAX:
Sedan

Littte Feller T
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Nurlear dernmanang of e Uniied Sic'es

Detoratien
locavon

Placement
catcgury

Phaccment
height e

63

Event
yreld ki

Remarhs

5,3 o2
6362
8/3,62
15/3:62
28,302
31,362
$/4,62
1402
12/4:62
14/4/62
21/4i62

27/4/62

27/3/62

2/5i82
4:5i82

6/5/62

715162
12/5/62

8/5/62
9/5/62
11/5/62
11/5/62
12/5/62
14/5/62

19/5/62

19/5/62

25/5/62

25/5/62
27/5/62

1/6/62
6,6/62

8/6/62
96162
10/6/62
12;6/62

13/6/62

15/6/62
17/6/62
19/6/62

21/5/62

22/6162
2716/62

27/6/62
28/6/62

30/6/62

. 30i6/62

6/7162
317162

NTS
NTS

ClA
CIA
CiA

NTS

ClA
CIA
ClAa
E. Pacific

ClA

Cla
Cla

NTS
NTS

ClA
ClA
CIA
Cia

NTS

ClA
ClA
ClA

NTS

Cia
ClA

NTS

CIA

NTS
NTS

uG

AT

uG

AT
AT

AT
AT

uG

AT
AT

UG
UG

AT

UG

uG
AT

Y

-73
=200
-240
-~190
-140
~260
-230
-150
-170
-190

220

=269
-430

-200

-160
-260

-190

-410
-270

PEN
<20
76
<20
3
<20
10
<20
<20
1.7
<20

20-200
20-200

<20

> 1060
20-200

<20
38

20-200
20-200
20-200

20-200
20-200

<20
20-200

<20

<20
20-200

<20
<20

20-200
20-200
20-200

<20

20-200
20-200
<20

<20

20-200
>1000

67
<20

>1000
<20

100
<20

Cratenng Yest

‘Tunnel

Polaris Launched Missile

Antisubmarine Rocket

Tunnel

Tunnel

Plowshare No. 2
Cratering
Above Ground
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64 THREE DE{ADES OF NUCLEAR TESTING

Nuclrar 'oonaations of e United Seace

Daze Deonation Placemzat Placenart Event Event
id=at ficaton GO locatan cvzgory he g™t M vichi d 0 Rema-ks deautication
_ S e
DOMINIC (Continued): Pipefish
§iacfiah Pame 97,62 A HA 4000 1400 Backswing
Sunset 10/7162 Cla AT 20-200 Minaow
Pamlico 11/7/62 ClA AT >1000 ‘Ace
X Fade
STORAX (Continued): Dub
Johnny Boy HI'I{z: t:!l'% Ug 0.5 Below Ground
Mernmac 13/7/62 } U >20 w .
crmall Boy 14/7162 NTS AT 220 Above Ground B STONE:
Littie Felier 1 17/7/62 NTS “AT <20 Above Ground Alva
Wichits 27/1/62 NTS uG -150 <20 Canvaeback
York 24/8/62 NTS UG -230 <20 Haddock
Bobac 24/8/62 NTS uG =210 <20 Guanay
Hydras 141962 NTS UG -220 <20 Auk
Peba 20/9.62 NTS uG -240 <20 Par
Allcgheny 29/9/62 NTS UG -210 <20 Barbel
. . Salmoa
DOMIN'C 'Contiaved) Forest
Androscoggn 210,67 HIEN AT 20-200 Handecar
Bumping 6/10/62 A AT <20 Crepe
STORAX (Continued) Farrot
1au T
Mississippi 5110762 NTS uG -490 110 Shudpack
Roanoke 12/10/62 NTS UG -160 <20 Wool
Ca
DOMINIC {Continced:: preeind
Chams 18/10/62 A AT >1000 Metlia
Wis!
STORAX (Connnueds: Wagad
Bandicoot 19/10/62 NTS UG -240 <20 Cup
DOMINIC (Continued): Kewrel
Checkmate 20/10/62 A HA 10000 <20 Palanquin
G
STORAX (Continued): Teu.mdmp
Santee 27/10.62 NTS uG -320 <20 Buteo
. . Scaup
DOMINIC (Continued): Tweed
Biuegill Triple Pnme 26/10/62 A HA 10000 <1000 Petrel
Calamity 27/10/62 A AT 20-200 Diluted Waters
Housatonic 30/10/62 JIA AT >1000 Tiny Tot
Kingfish 11162 A HA 10000 <1000
Tightrope 4/11/62 A HA 10000 <20 FLINTLOCK:
STORAX (Continued): aronu
Anacosiia 2711162 NTS uG -230 <20 Plowshare No. 3 C'““
Madison 12/12:62 NTS UG -350 <20 Tunnel s:rﬂu"'
Numbat 12/1262 NTS UG -240 <20 Srreamer
Casselman 8/2/63 NTS UG =310 <200 Lo ";hot
Acushi B/2/63 NTS UG -260 <200 - a3
Carme! 21/2/63 NTS UG ~160 <20 COK:_';
Kawesh 21/263 NTS uc -230 <20 Plowshare No. 4 Em uroy
Gerbil 29/3/63 NTS UG -280 <20 B ;m"
Ferret Prime 5/4/63 NTS UG -210 <20 Mt well
Stones 22/5/63 NTS UG -390 20-200 u“‘"
Yuba §/6/63 NTS uG -240 <20 D::P:‘lﬁ
Hutia 6/6/63 NTS uG -130 <20 vekic
Matco 14/6/63 NTS uG ~200 <20 P‘“‘R u
Kennebec 25/6:63 NTS uG -230 <20 R:“’ Hot
. Finfoot
NIBLIC:
Pekan 12i8/63 NTS LG -300 <20 Cymer
Satsop 15/8763 NTS UG -215 <20 Purple |
20/8/63° NTS [;’:'P
Kohocton 23/8/63 NTS uG -260 <20 i -
Ahtanum 13/9/63 NTS UG -230 <20 I 2
Bilby 13/9i63 NTS uG -740 ~200 D"""W
Grunion 11/10/63 NTS uG -260 <20 m“%;
Torrills 11/10/63 NTS UG -150 <20 Plowshare No. § Travel pe
Clearwater 16/10/63 NTS UG -550 20-200 raveles
Shoal 26/10/63 Near Fallon, uG ~12 Vela Uniform g.dmea
Nevada Ta rireuse
Anchavy 14/11/63 NTS uG -260 <20 n::‘;'?
Mustang 15/11/63 NTS uG -17 <20 2
Greys 22/11/63 NTS UG -300 <20 Dum °";_hm
Sardine 4/12/63 NTS UG -260 <20 DN"‘“’ Thrower
Eagle 12/12/63 NTS UG <20 Slight Venting T e Driver
Fore 16/1164 NTS uG - 490 20-200 '::g
Oconto 23/1/64 NTS UG -260 <20 Doubl
Klickirat 20/2/64 NTS uG -490 20-200 Plowshare No. 6 gt Play
Pike 13/3/64 NTS UG -110 <20 Venting vai €
Hook 14/4/64 NTS UG -200 <20 u.&" c
Sturgeon 15/3/64 NTS uG -150 <20 2
Tuef 231464 NTS uG -510 20~200 LATCHKEY:
Saxon
;;F)k ADDITION. Add 23 UG Tests at NTS between 13/9/6} and 20/8/63. Announcement made 20 August 1963. (Use 3 in 1961, 12 in 1962, and 8 in B:"!ﬂ
1963. ringer
Dliqulfu
1
b

elole T T



MELVIN W. CARTER and A. ALAN MOGHISSI 65

Nuetoar Jetonanons of the aied Swres
Date Denmanen Paczert [ucement
T atr categuis height Romarks
Pipefish 9464 NTS rG -2nd <20
Bauckywng 14 304 NTS uG 140 <20
ANinnow 15 584 NTS UG -230 <
Ace 10 v 6d NTS [ - 260 <20 Plowshare No. ?
Fade 2> 464 NTS LG -220 <20
Dub 30/0.44 NTS UG -2 <20 Plowshare No. 8
WHETSTONE:
cound Bye 16/7/64 NTS uc -390 20-200
o Alva 19/8/64 NTS UG -170 <20
' Caavasback 22/8,64 NTS UG -a50 <20
Haddock 28/8/64 NTS UG - 360 <20
Guanay 4/9/64 NTS uG -260 <20
Auk 2/10/64 NTS vG —450 <20
Par 9i10,63 NTS UG - 400 38 Plowshare No. 9
Barbel 16/10/64 NTS UG -260 <20
Salmon 22/10/64  Hattiesburg, M1 UG - 830 $3 Vela Uniform
Forest 31/10/64 NTS UG -380 <20
Handcar S/11/64 NTS UG -400 12 Plowshare No. 10
Crepe 5/12/64 NTS uG - 400 20-200
Parrot 16/12/63 NTS uG -180 1.2 Venting
Mudpack 15/1264 NTS UG -150 2.4
Suixy 18/12/64 NTS LG -30 0.0v2 Plowshare Ne. 11, Venting
Wool 14/1/65 NTS uG -210 <20
Cashmere 4/2/65 NTS uG -30 <20
Alpaca 12/2/65 NTS uG -220 <20 Venting
Merlin 1672165 NTS UG -300 10
Wishbone 18/2/65 NTS UG -180 <20
Wagtail 3/3/6S NTS uG -1750 20-200
Cup 26/3/65 NTS uG - 540 20-200
Kestrel 5/4i65 NTS uG -450 20
Cambric 14/4/65 NTS UG 0.78
Palanquin 14/4/65 NTS UG -80 43 Plowshare No. 12, Crateriag
Gumdrop 21/3/65 NTS UG - 300 <20 nel
Tee 12/5/65 NTS uG -700 <20 Venting
Buteo 12/5i65 NTS uG -700 <20
Scaup 14/5/65 NTS uG - 430 <20
Tweed 21/5/65 NTS UG - 280 <20
Petrel 11/6/65 NTS UG -1%0 1.2
Diluted Waters 16/6/65 NTS UG - 190 <20 Venting
Tiny Tot 17/6{65 NTS uG -110 <20
FLINTLOCK:
Bronze 23/7/65 NTS UG -530 20-200
Mauve 6/8/65 NTS G -320 <20
shar: No. 3 Centaur 27/8/65 NTS UG -170 <20
el Screamer 1/9/65 NTS uG -300 <20
Elkhart 17/9/65 NTS vG ~220 <20
Long Shot 29,10/65  Amchitka Isl. UG -700 ~80 Yela Uniform
Sepia 12/11/65 NTS UG -230 <20
Corduroy 3/12/68 NTS LG - 680 20-200
~are No. 4 Emerson 16/12/65 N {9 ¢) -260 <20
Buft 16/12/6% NTS LG - 500 20-200
Maxwell 13/1/66 NTS uG -180 <20
Lampblack 18/1/86 NTS vG - 560 20-2
Dovekie 21/1/66 NTS [¥<] -330 <20
Plaid 11 3/2/66 NTS G =270 <20
Rex 24/2/66 NTS vG -670 16
Red Hot 5/3/66 NTS uG - 400 <20 Tuanel, Venting
Finfoot 713166 NTS LG ~-200 <20
Clymer 12/3/66 NTS vG -400 <20
Purple 18/3,66 NTS G =330 <20
Templar 24/3/66 NTS TG ~150 <20 Plowshare No. 13
Lime 1/4/66 NTS LG - 560 <20
Stuz 6/3:66 NTS LG -220 <20
Tomato 714/66 NTS UG -230 <20
Duryea 14/4/66 NTS uG -740 65
Pin Stripe 25/4/66 NTS UG -300 <20 Venting
awskme No. 8 Traveler 4/3/86 NTS uG =200 <20
Cyclamen 5/5166 NTS UG ~300 12
cia Uniform Chartreuse 6/5/66 NTS uG -670 70
Tapestry 12/3/66 NTS uG -250 <20
Piranha 13/5/66 NTS UG ~550 20-200
Dumont 19/5/66 NTS UG -670 20-200
Discus Thrower 27/5/66 NTS UG -340 21
Pile Driver 2/6/66 NTS UG —460 56
uzat Jenting Tan 3/6/66 NTS LG - 560 20-200
Puce 10/6.66 NTS uG - 490 <20
Double Play 1516/66 NTS uG -19%0 <20
Mysshare No. 6 Kankakee 15/6166 NTS UG - 460 20-200
-enting Vulcan 25/6/66 NTS UG -320 28 Plowshare No. 14
Halfbeak 30/6/66 NTS LG - 820 300
LATCHKEY:
Saxon 28,7/66 NTS UG -150 <20 Plowshare No 15
——— Rovena 10/8/66 NTS UG -190 <20
P12l and Bon Derringer 12/9/66 NTS 3] -250 <20 Veoting
Daquiri 23/9:66 NTS UG =860 <20

¥
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Even:

1en et
Newark
Simms
Ajax
Cernise
Sterling
New Point
Greeley
Nash
Bourhan
Ward
Persimmon
Agile
Rivet {11
Fawn
Chocolate
Effendi
Mickey
Commodore
Scotc!
Xr . czorpacker
Swiich
Midi Mist
Umber

CROSSTIE:
Suniey
Washer
Bardeaux
Door M:st
Yard
Manzl
Za:a

Lanpher
Sazerac
Cobeier
Gasbuggy

St
Hupmobile
Srtaccato
Faultiess

Cabriolet
Knox
Dorsal Fin

Buggy
Pommard
Stinger
Milk Shake
Noor
Shuffle
Scroll
Boxcar
Clarksmobile
Tub
Rickey
Chateaugay
BOWLINE.
Tanya
Diana Moon
led
Noggin
Kaoife A
Stoddard
Hudson Seal
Knife C
Crew
Knife B
Ming Vase
Tinderbox
Schoonet
Tyg
Benham
Packard
Wineskin
Vise
Cypress
Barsac
Cofter
Thistte
Blenton
Purse
Torrido
Tapper

MANDREL:
Nldam
Hutch

THRCE DECADES OF NUCLEAR TESTING

Date
(G

29,9/66
3/11/66
11/11/60
18/11/66
3/12/66
13/12/66
20/12/66
19/1/67
20/1i67
8/2,67
23/2/67
23/2/67
2/3/167
714167
21/4167
27/4/67
10/5/67
20/5/67
23/5/67
2515747
22/6/7
26/6/67
29/6/67

2771167
10/8/67
18/8/67
31/8/67
719i67
21/9167
27/9/67
18/10/67
25/10/67
8/11/67
10/12/67

15/12/67
18/1/68
19/1/68
19/1/68

26/1/68
21/2/68
29/2/68

12/3/68
14/3/68
2213168
25/1/68
10/4/68
18/4/68
23/4/68
26/4/68
17/5/48

6/6/63
15/6/68
28/6/68

30/7/68
27/2/68
29,8/68
/9168
12/9/68
17/9/68
24/9/68
3/10/68
4/11/68
15/11/68
20/11/68
22/11/68
8/12/68
12/12/68
19/12/68
15/1/69
15/1/69
30/1/69
1272169
20/3/69
21/3/69
3014169
30/4/69
15169
27/3/69
12/6/69

16/7/69
16/7/6%

Nucear deronaons of the Uniad §rates
Detoravion
ncatian

NTS
NTS
NTS
NTS

Hattesburg, M1
NTS

NTS

33

NTS
NTS

3333593

NTS
NTS
NTS
NTS
NTS

NTS
NTS
NTS
NTS

NTS
NTS
NTS
NTS

NTS
NTS

Farmingon,
New Mexico

333

Hot Creek Va,,

Nevads
NTS

NTS
NTS

PRETEEEEEL LR LEELELEELEEEEL ERR PLEEEEEEEEE

Plaemen’
categery

LG

Pla emant Event
height m viell bt Remarks
-230 <
=200 <20 Plowshare No 16
- 240 <20
~210 <20
-830 0.38 Veia Umiform
-240 <20
-1200 825
-1360 20-200 Venring
- 560 20-200
-260 <20
-300 <20
-730 20-200
-270 <20
-270 <20
-240 <20
-22¢ <20
-500 20-200
-750 250
~-46 150
-630 7
-5C0 <2 Plowshare No. 17
-380 <20 Tunnel
-310 <20 Veating
-480 20-200
-470 <20
-1330 <20
~450 <20 Tunnel, Venting
-520 20-200
-170 2.2 Plowshare No. 18
-670 20-200
-710 20-200
-300 <20
-670 <20
- 1300 29 Plowshate No. 19
Gas Stimulation
-330 <20
-250 <20 Venting
- 440 20-200
-980 200-1000 Calibration
-50 2.3 Plowshare No. 20, Cratering
-650 20-200
-410 <2 Tunnel
-40 54 Plowshare No. 21
-210 1.4 5 Detonations, Cratering
-670 20~200
- 280 <20
- 380 20-200
-490 20-200
-220 <20 Vela Uniform
-120 1200
~-470 20-200
-190 <20
-6%0 20-200
-610 20-200
- 380 20-200
=240 <20
-110 20-200
- 580 20-200
-330 <20
-470 20-200
-330 <20 Tunnel
-300 <20
-600 20-200
-360 <20
-310 <20
—440 <20
-110 35 Plowshare No. 23, C
-270 <20
- 1400 1100
~250 <20
-520 20-200
—-450 20-200
~-41¢ <20 Tunnel
-300 <20
-460 < 100
-587 20-200
-562 20-200
-600 20-200
-520 20-200
-300 <20
—41n 20-200
-Ss0 20-200

Evert
went. fis:

Spider
Puers
Rulison

Minute Steat
Jorum
Mairow
Pipkin

Cruet

Pod

Calabash
Piccalitii
Diesel Train
Grape A
Lovage
Terrine
Fob

Ajo
Grape B
Labis
Diana Mg
Cumann
Yannigan
Cyathus
Arabis
Ja)
Shaper
Handley
Snubber
Can
Beebaim
Hod

Mint Leal
Diamond Dus:
Cormee
Manzanas
Morrones
Hudson Mouu:
Flask

Arnica

EMERY:
Tiyeras
Abcytas
Artesia
Cream
Carperbag
Baneberry
Embudo
Laguna
Harbell

GROMMET:
Diamond M:~
Miniata
Algodones
Pedernal
Cathay
Cannikin
Diagonal Liac
Chaenacus
Lonchamps
Misty North
Zinrnia
Monero

TOGGLE:
Diamond Scu.
Oscuro
Delphinium
Flax

Miera
Angus
Starwort
Rio Bilanco

Dido Queen
Almendro
Portulaca

ARBOR:
Husky Ace
Bernal
Latir
Ming Blade



MELVIN W. CARTER and A. ALAN MOGHISSI 67

Nuciear Jetonancns of the United Stater

Fuvonr Date Detarauon

Placr ~=nt Flacement Event
enuraion T ication categury h=ight .y yreid (ko Remarks
Spider 14/8.49 NTS UG - 340 <20 :
Fhers 7/8:69 NTS UG -230 <20 ' !
Ruinsaen 10/9/09 Grand Val, Co UG - 2540 40 Plowshare No. 24 , .
Gas Sumutation t
Minate Steak 12/9'69 NTS UG -260 <20 . " {
Jorum 16/9,69 NTS UG -1200 <1000 e
Milrow 2/10/69  Amchitka lal UG -1220 -~ 1000 AR |
Pipkin 8/10/69 NTS UG -620 200-1000 Pl
Cruet 29/10/69 NTS UG ~260 <20 S O
Ped 29/10,69 NTS UG -310 20-200 Venting ) H
Calabash 29/10/69 NTS UG -630 110 i l
Piccalilli 21/11/69 NTS UG -390 20-200 oA
Diesel Train 5712/69 NTS UG -420 20 4
Grape A 17/12/69 NTS UG -3550 20-200 :
Lovage 17/12/69 NTS UG -380 20 T
Terrine 18/12,69 NTS UG ~460 20-200 i .
Fodb 23/170 NTS uG -270 <20
Ajo 30/1/70 NTS uG -300 <20 Mined Shaft §
Grape B 4/2/70 NTS UG ~-550 20~200 :
Labus 512170 NTS uG - 440 20-200 3 )
Diana Miv 142/70 NTS UG -0 <2 Tunnel :
Cumarin 25,270 NTS uG -410 20-200 |
Tangigan %7270 NTS UG -390 20-200 o ‘
Cyathus 6/3/70 NTS uG -290 <0 . 1
Anbis 6/3/70 NTS uG -250 <20 [
Jat 19/3/70 NTS UG -300 <20 N
Shaper 23/3/70 NTS uG - 560 20-200 -1
Handley 26/3/70 NTS uG -1210 >1000 ‘
Saubber 21/4/7Q NTS uG ~-340 <20 [
Can 21470 NTS UG -400 20-200 .
Beebalm 570 NTS UG -390 <20 :
Hod 1/5/7¢ NTS uG -270 <20 R
Munt Lea! 5/5/70 NTS uG -410 <20 Tunnel ; )
D:amond Dust 12/5/70 NTS UG -250 <20 Tunael, Vela Uniform ’ g
Cornice 15/5/70 NTS UG - 440 20-200 : 3
Manzanas 21/5/70 NTS uG ~240 <20 . '3
Morrones 215070 NTS uG - 480 20-200 v "
Hudson Moon 26/5/10 NTS UG -400 <20 Tunnel
Flask 26/5/70 NTS UG -530 108 Plowshare No. 25 -
Amica 26/6/70 NTS UG -310 20-200 E
. i r
Cratering EMERY: :
Tijeras 14/10/70 NTS UG - 360 20-200 '
Abesiaz 5/1170 NTS UG -3% 20-200 N
Artesia 16/12/70 NTS UG ~490 20-200 :
: Cream 16/12/70 NTS UG -290 <20 5y
‘atenng Carpetbag 1712470 NTS UG -660 220 i
Baneberry 18/12/70 NTS uG -280 <20 Venting
Embudo 16/6/71 NTS UG -300 <20
Laguna 238071 NTS UG - 460 20-200
Harbell 24/6/71 NTS UG -520 20-200 .
Co
GROMMET: ' v
Diamond Mine 177171 NTS UG -270 <20 Tunoel, Vela Uniform
Minista 8/7/71 NTS UG -530 20-200 Plowshare No. 26
Algodones 18/8/71 NTS UG -530 20-200 .
Pedernal 29/9/11 NTS uG - 180 <20 St
Cathsy 8/10/71 NTS UG -380 <2
Canmikin 6/11/71 Amchitka Isl. uG - 1800 <5000 Spartan Warhead i
Diagonal Line 24/11/71 NTS UG -260 <20 enting
Chaenactis 1412471 NTS uG -330 20-200 .
Loncrampe 19/3/72 NTS UG -330 <20 .
Misty Nerth 2/5/72 NTS uG -380 <20 Tunnel T
Zinnia 17/5/72 NTS UG -320 <20 o
Monero 19/8/72 NTS UG -540 <20 1
TOGGLE: o
Diamond Sculls 20/7/72 NTS UG ~420 <20 Tunoel N
o e o R e |
- y Delphinium / - 1 !
=Y. Cratering Flax 21272 NTS UG ~ 890 20-200 +
Micra 8/3/73 NTS UG -3570 20-200 P
Angus 25/4/73 NTS UG ~450 20-200 ' .
Starwort 26/4/73 NTS UG -560 85 Bl
Rio Blanco 15113 NTS UG -1780 90 Plowshare No. 27, i
-1900 3 Devices
-2040 Gas Stimulation -
Dido Queen 51673 NTS UG -390 <20 Tunnel A
Almendro 6/6/73 NTS UG - 1060 200~1000 -
Portulaca 28/6/73 NTS UG -470 20-200 3
A
ARBOR:
Husky Ace 12/10/73 NTS uG -410 <20 Tunnel
Bernal 28/11/73 NTS UG <20
Latir 27/2,74 NTS uG 20-200 T
Ming Biade 19/6/74 NTS UG <20 Tunnel :
-t
1
. o ¥
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68 THREE DECADES OF N CLEAR TESTING
Nudlear detonanony of the United S:iaves
Datc Celanatnn Placener? Flaccnent Eaent Remarss
GCT location CateRATY height vin yield ko
BEDROCK
Escabosa 101774 NTS uG 20-200
Puy: 14/8/78 NTS vG <20
Portmaateau 30,3/74 NTS LG 20-200
Stanvan 26/9:74 NTS uG 20-200
Hibis Fau 28/10/74 NTS uG <20 Tunnel
Topgalant 28275 NTS uG 20-200
Cabrillo 7/3{7$ NTS uG 20-200
Dining Cac 514/75 NTS UG <20 Tunnel
Edam 24/4/75 NTS UG 20-200
Obar 30/4/78 NTS uG 20-200
Tybo 14/5178 NTS CG 200-1000
Stilton /8175 NTS UG 20-200
Mizzen 3,6/75 NTS UG 20-200
Mast 19/6/75 NTS uG 200-1000
Camembert 266175 NTS UG 200-1000
Nuclear denotations of the U.S.5.R
Event Date Detonation Placement Event
wentification (GCT focation category yield (k1) Remarks
29/8/49 USSR AT First USSR
Nuclesr Test
3Nn0/51° USSR AT
22/10¢51 USSR AT
12/8/53 USSR AT H
23/8/53 USSR AT A
28/10/34° USSR AT
48,35 USSR AT
24/9/55° USSR AY
10/11/55° USSR AT
23/11;55% USSR AT >1000
21/3/56% USSR AT
2/4/56° USSR AT
24/8/56 Sibena AT <1000
30/8,56 Siberia AT 200-1000
2/9i56 USSR AT
10/9.56 USSR AT
17/11,56 USSR AT 200-1000
19/1/57 USSR AT
8/357 USSR AT
3/4)87 USSR AT
6/4/57 USSR AT
10/4/57 USSR AT 200-1000
12/4/57 USSR AT
16/4/57 Siberia AT 200-1000
22/8/57 Siberia AT >1000
9r9151° Siberia AT 20-200
24/9/57 Artic AT >1000
6/10/57 USSR AT H
10/10/57 Agstic AT <20
28/12/57 Siberia AT
23/2/58 Ascuc AT > 1000
27,2158 Arctic AT > 1000
272158 Asctic AT 200-1000
14333 Arcne AT «< 1000
14/3/53 Arctic AT < 1000
15/3/58 Arctic AT < 1000
20/3/58 Asctic AT <20
21/3/58 Siberia AT
22/3/58 Arctic AT 20-200
30/9/58 Arctic AT 200-1000
30/9/58 Arctic AT 200-1000
2/10/38 Arctic AT 20-200
2/10/58 Arctic AT 20~200
6/10/58 Arctic AT
10/10/58 Asclc AT > 1000
12110/58 Asctic AT > 1000
15/10/58 Asctic AT > 1000
18/10/58 Arctic AT > 1000
19/10/58 Arctic AT <20
20/10/58 Arcnc AT > 1000
22/10/58 Arcuc AT >1000
24/10/58 Arctic AT > 1000
25/10/58 Arctic AT 200-1000
1/11/58 Sibena AT <20
3/31/58 Siberia AT <20
1/9161 Semipalatinsk AT 20-200
4/9/61 Semipalatinsk AT <20
51961 Semipalatinsk AT 20-200
6/9/61 E. of Stalingrad AT 20-200
10/5/61 Novaya Zemlya AT > 1000
10/9:61 Novaya Zemlya AT 20-200
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® Dite of

Event
wenufication

Hurricane

Totem



marks

:LSSKR
-ar Test

H
A

MELVIN WO CARTER and AL ALAN MOGHISSI 69

Awlear gonoiationy of the L SO R

F.en Date Detoniticn Event
“h.aton (GCT locauen Reght - yieid ke Remarks
12981 Nuvays Zemiys Al > 1000
139 51 Semipalatinsk AT 20-200
13,961 Nuvava Zemliva AT 20-200
14/9.61 Novaya Zemiza AT > 1000
15,9/61 Novaya Zemiya AT > 1000
17/9/61 Semipalatinsk AT 20-200
18./9/61 Novava Zemlya AT > 1000
20/9161 Novaya Zemlya AT > 1000
22,9/61 Novaya Zemiya AT > 1000
2/10161 Novaya Zemlya AT - >1000
4/16/51 Novays Zemlys AT > 1000
6/10/51 Novaya Zemlys AT >1000
8/10/01 Novaya Zemlya AT >20
12/10/61 Semipalatinsk AT 20-200
20/10/61 Novaya Zemlya AT
23/10/61 Novaya Zemlya AT -~25
23/10/61 S. of Novays Zemiya uw <20
25/10/61 Novaya Zemlya AT 200~-1000
27/10,61 Novaya Zemlva AT 20-200
3011961 Novava Zemiya AT 58000 3760 mm
311061 Novava Zemlya AT > 1000
31/10s61 Novaya Zemiya AT 200-1000
211161 Novaya Zemilys AT 20-200
2/11/61 Novaya Zemlya AT 20-200
4/t151 Novaya Zemlya AT > 1000
2/2/62 Semipalatinsk UG
$/8/62 Novaya Zemlya AT 30000
7/8/62 Central Siberia AT <20
10/8/62 Novaya Zemlya AT <1000
20/8/62 Novaya Zemiya AT > 1000
22/8/62 Novaya Zemlya AT > 1000
25/8162 Novayas Zemlya AT > 1000
25/8/62 Semipalatinsk AT <20
27/8/62 Novays Zemlys AT > 1000
2/9i62 Novaya Zemlya AT 20~200
8/9/62 Novays Zemlya AT > 1000
15/9/62 Novaya Zemlya AT > 1000
16/9/62 Novaya Zemlya AT > 1000
18/9/62 Novaya Zemiya AT > 1000
19/9/62 Novaya Zemiya AT > 1000
21/9/62 Novaya Zenmlys AT > 1000
25/9/62 Novaya Zzmlya AT > 1000
2719/62 Novaya Zemlya AT < 30000
7/10/62 Novays Zemlya AT 20-200
14/10/62 Semipalatinsk AT <20
22/10/62 Central Asia HA > 100
22/10/62 Novaya Zemlya AT > 1000
27/10/62 Novaya Zemlya AT 20-200
2R/I10/62 Certral Asia HA 20-200
28/10,62 Scmipalatinsk AT <20
29.10/62 Novaya Zemlya AT 20-200
30,162 Novaya Zemlya AT 20-200
11162 Central Asia HA 20-200
1/11/62 Novaya Zemlya AT 20-200
4/11/62 Semipalatiasc AT 20-200
8/11/62 Novaya Zemiya AT 20-200
8/11/62 Novaya Zemlya AT 20-200
17/11/62 Semipalaunsk AT <20
18/12/62 Novaya Zemlva AT 20-200
18/12/62 Novaya Zemlya AT 20-200
2011262 Novaya Zemlya AT <20
22/12/02 Nosaya Zemlya AT 20-200
23/12/62 Novaya Zemlys AT
24/12/62 Navava Zemlya AT ~ 20000
25/12/62 Nuvaya Zemlya AT
15/1/65 Scmipalatinsk Region UG 20-200
27/10/66 Novaya Zemlya UG >200
18/12/66 Semipalatinsk Region uG <200
14/10/70 Novays Zcamlya uG 30006000
213N Novaya Zemlya uG 20004000
28/8/72 Novaya Zealya uG ~ 1000
23/71173 Semipalatinsk UG 200-1000
12/9773 Novaya Zemlya uG 30006000
27/10/73 S. Novaya Zzmlya uG 3000-6000 -
30/1174 Semipalatinsk Region uG 20-200 From Seismic Signals
* Date of 2 ment. not ily shot date
Nuclear detomations of the United Kingdom
Event Date Detonation Placement Event
identification (GCD location category yield (kt) Remarks
Hurricane 3/10/52 Moate Belio Isl. AT < 1000 Ship
Totem 14/10/53 Woomers AT <1000 Tower
26/10/83 Woomera AT <1000 Tower
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THREE DECADES OF NUCLEAR TESTING

Nuclear detonaiuns oF the United KNingdon

Esent Daie Detonation Placement Event
iden . fication (G location category yield 1kt) Remarks
Mo 16 3/56 Monte Hello [sl. AT < 1000 Tower
Mosue 19.6/56 Monre Bello Isl AT <1000 Tower
uffalo 2719156 Maralinga AT < 1000 Tower
B 4/10/56 Maralinga AT <20 Surface
11/1G/56 Maralinga AT <20 Air
22/10/56 Maralinga AT <1000 Tower
rapple 15/5137 CIA AT > 1000 Alr
Grare 31/5/57 ClA AT > 1090 Air
19/6/57 ClA AT >1000 Air
atler 14/9/57 Maralinga AT <20 Tower
A 25/9i57 Maralinga AT < 1000 Tower
9/10/57 Maralinga AT <1000 Balloon
Grappie 8i11/57 CiA AT > 1000 Air
rappie—1958 Series 28/4/58 CIA AT > 1000 Air
Graee 22/8/58 Cla AT <1000 Balloon
2/9/58 CIA AT > 1000 Aic
11/9/58 Cla AT > 1000 Air
23/9/58 CIA AT <1000 Ballcon
USsS-UK1 1/3/62 NTS UG <20 Joint US-UK Test
US-UK. 2 7112/62 NTS uG <20 Joint US-UK Test
Cormorant 17/7/64 NTS uG <20 Joint US-UK Test
Charcoal 19/9,65 NTS Ug 20-200 :oinl S§E§ ?st
i 1974 NTS U oint est
Briish Test Announced on 24/6,74
as being conducted
several weeks ago
\
Nuclear detonations of the Republic of France
Event Date Detonation Placement Event
identificatien {GCTY locaton category yield (kt) Remarks
13/2/60 Reggan AT 60-70 Tower. 110m.
First French Test
1/4/60 Regran AT <20 Surface
27/12/60 Reggan AT <20 Tower
25/4/61 Reggan AT <20 Tower
Agate 161 Sahara Desert UG <20
Beryl 1/5/62 Sahara Desert LG 20-200
Emeraude 18/3/63 Sahara Desert LG <20
Amethysie 30/3,63 Sahara Desert UG <20
Rubis 20/10/63 Sahera Desert uG 20-200
Opale 14/2/64 Sahara Desert UG <20
Topaze 15/6/64 Sahara Desert UG <20
Turquoise 28/11/63 Sahara Desernt UG <20
Saphir 271255 Sahara Desert uG 20-200
Jace 305765 Sahara Desert [Hel <20
Conindon 1/10/65 Sahara Desert uG <20
Tourmahne 1/12/65 Sahara Desent uG <20
Grenat 16/2/66 Sahara Desent uG <20
Aldebaran 2/7166 Mururoa AT <20 Barge
Tamouré 1977166 Mururos AT <20 Balloon
Betelgeuse 11/9/66 Mururoa AT <20 Ballooa
Rigel 24/9/66 Fangatuafa AT <20 Barge
Siriuy 4/10/66 Mururoa AT 200-300 Barge
Altair 3/6/167 Mururoa AT <20 Balloon
Antaces 27/6/67 Mururoa AT <20 Balloon
Arcturus 277167 Mururoa AT <20 Batloon
Cape'la 117168 Mururoa AT <20 Ballooa
Castor 15/7/68 Mururoa AT 500 Balloon
Pollux 3/8/68 Mururoa AT 20-200 Balloon
Canopus 24/8/63 Fangataufa AT <1000 First H-Bomb, Ballooa
Procyon 8/9/68 Mururoa AT <1000 Balloon
Andromede 15/5/70 Mururoa AT <20 Balloon
Casswopee 22/5/70 Mururoa AT 20-200 Balloon
Dragon 30/5/70 Fangataufa AT 1000 Balloon
Erndar 24/6/70 Mururoa AT <20 Balloon
Licorne nino Mururoa AT 1000 Balloon
Pegase 2711170 Mururoa AT <20 Balioon
Onon 218/70 Fangataufa AT 20-200 Balloon
Toucan /870 Mururos AT 20-200 Baltoon
Dione 5/6/71 Mururon AT <0 Balloon
Encelade 12/6/71 Mururos AT 20-200 Balioon
Japet 4/771 Mururoa AT <20 Balloon
Phoebe /8/71 Mururoa AT <20 Balloon_
Rhea 14/8/71 Maruroa AT 200-1000 Balloon
1081022 .. C .
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Nucle 17 gelmations of (e Perpe « Rom mig v Cila
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te 1G o4 <20 !";r‘s( Nuclear Test
14,5 65 ~20 o
95 66 20-40 23s¥ TN
27,1060 20~2u0) ’”U
28:124n >0 Us+TN
17,607 ~ 3000
24/12,67 <20
27:12/6% ~ 300 TN
22i9:69
29/9,6% ~ 3000
14/10470 ~ 3000
13/11/71 ~20
71172 <20
18i3,72 20-200
26/6/73 2000-3000
17/6/14 200-1000
Nuclear defonations of "nliy
Event Date Detonation Placement Event
iden*feation (GCTH location category yield (kt} Remarks
B 171574 Rajaschar Desert UG 10-15 Fitst Noclear Test
Tmst
Test
. fam
221878
taetad
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Balloon
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OAK RIDGE NATIONAL LABORATORY
OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=

POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37830

February 13, 1980

J. E. Rounsaville, Jr.

Chief, Administrative Services Branch
Energy Programs and Support Division
U.S. Department of Energy

Oak Ridge, Tennessee 37830

Dear Mr. Rounsaville:

Enclosed is a sampling of correspondence which I hope will clearly
establish a need for access to classified reports on weapons effects at
TIC. This correspondence is related to activities being carried out
under contractor no. 000801 (08) and to a special study being carried
out for the NCRP/ICRP at the request of DOE.

Please maintain this information in your files for future reference. 1
will initiate additional requests for access to classified reports

and/or data on weapons effects at other installations, such as LASL,
within the coming months.

Sincerely yours,

78

George D. Kerr
Health and Safety Research Division

GDK:jp
Enclosures

cc: D. C. Parzyck
P. J. Walsh

7 930
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NORP National Council on Radjaticn Frotegtion 77
SAUNPIY
4973 and Measurements
ét’ td 9‘ 1 7910 WCCOMONT AVENUE, SUITE 1015, WAaSRINGTON, D. C. 27014 AREA COOc (201} B57-2952

WARREN K. SINCLAIR, Presidant
HYMER L FRIEDELL, M D, Vice Presicant
W. ROGER NeY, Executive Director

September 20, 1977

Dr. James L. Liverman, Director

Division of Blomedical & Environmental Research

U. S. Energy Research & Development Administration
Washington, D. C. 20545

Dear Dr. Liverman:

In the last two years serious questions have been raised about the
interpretation of the data for human leukemia induced by radiation at
Hiroshima and Nagasaki (see Rossi, H. H., Radiation Research 71,
pp. 1-8, 1977). The critical point is that, according to the Rossi inter-
pretation, neutrons are much more toxic at low doses than previously
thougnt, and even at current occupational levels might have caused
observable harm In the form of leukemia. At the same time, gamma rays
appear to be less toxic than previously thought. These interpretations
are clouded by the difficulties of clearly distinguishing betwesn the effects
due separately to gamma rays and to the nsutrons, and conseguently the

retrospactive dosimetry becomes critical to valid interpretations.

The NCRP has been considering the possibility that neutrons are more
toxic than previously thought, for 18 months or so, and both Scientific
Committee 1 and Scientific Committee 40 and, indeed, the Board and
Council of NCRP have been involved. Scientific Committee 40, chaired
by Dr. V. P. Bond, will be addressing this problem specifically in the
coming months.

A facet of this problem, already noted above, is the retrospective
dosimetry. Recognizing this, the NCRP set up a special task group of
Committee 40, under Dr. Harold Wyckoff, to examine the basis for past
dosimetry efforts as they relate to this problem in the spring of 1976. The
task group has met several times and has just concluded a two day meeting
at Oak Ridge. They conclude that there is a difference in the basis for the
1837 and 1965 estimates of the kermas (TS7D and T65D) from the bombs
dropped at the two cities which is not fully explained in the literature. In
the 1957 estimates, the relaxation lengths of the gamma rays ascribed to the
two bombs were the same. In the 1965 estimates, the relaxation lengths were
different, Hiroshima being shorter by some 100 meters. Although this change

Office of the Presidant: Argonne National Laboratory, Argonne, Illinois 60439

1081023




Dr. James L. Liverman
Page two
September 20, 1977

may well be justified, the reasons for it were never documented in detail.
Since the spectrum of radiations and their components is critical to the
further interpretation of the data, the NCRP wishes to recommend that a
re-examination of the dosimetry be undertaken by those most familiar with

this matter and, in particular, to write up the basis for the difference in
relaxation lengths.

Specifically, we request that Dr. John Auxier, Mr. Troyce Jones, and
Mr. George Kerr at Oak Rldge be authorized to examine this matter and
write up in detail their findings. We understand this effort could involve
one-two man years of their time. Nevertheless, we feel the effort is most
important and urge the assistance of ERDA in this. It might also be useful
if Mr. Eisenhauer and Dr. Roesch of the NCRP group were given the
opportunity to review the findings before final publication.

Dr. Bond, Chairman of SC-40, joins me in urging that this study be
authorized.

Yours sincerely,

- . :

S . .
v P (e

/A [ U i~ el -y

W. K. Sinclair
President

wks/dlv /
cc: J. Auxier, ORNL

V. P. Bond, BNL
C. Richmond, ORNL
H. Wyckoff

1081020
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Department of Energy
Washington, D.C. 20545
SEP £14 WI8
Ststoivution 0¥ CRRich:.:.f.i_: Taiz
Bioi Iney  70C_aind B
Dr. Chester R. Richmond Tiex _SEhR o oondiooc T —nm
Associate Director SN e e frite s
Biomedical and Environmental e '“"—];;3 YT — -
Sciences X ! ~
Oak Ridge National Laboratory S i v
P. 0. Box X

Oak Ridge, Tennessee 37830
Dear Chet:

Enclosed is a letter from Harold Wyckoff that is self-explanatory.

As we discussed earlier, and as indicated in Harold's letter, ICRU
appears to have a real need for the information requested as soon
as it can be produced.

I would like you to advise me what is needed to produce the infor-
mation on a timely basis. I also recommend that the work be done
in close coordination with Harold to assure our responsiveness in
this matter.

1 appreciate your assistance in this matter.
Sincerely,

(alb

Walter H. Weyzen, Manager

Human Health Studies Programs

Division of Biomedical and
Environmental Research

Enclosure:
As stated

1081021
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OAK RIDGE NATIONAL LABORATORY

OPERATED 87
UNION CARBIDE CORPQORATION
NUCLEAR DIVISION

=
POST OFFICE BOX X
OAK RIOGE, TENNESSEZE 37830

Movember 13, 1978

Dr. Walter H. Weyzen

Manager, Human Health Studies Program

Division of Biomedical and Environmental Research
U.S. Department of Energy

Yashington, D.C. 20545

Dear Dr. Heyzen:

Dosimetry for the Japanese Atomic-Bomb Survivars

Your letter of September 14, 1978 has been discussed with program man-
agers and staff members at ORNL. The preparation of a more detailed
ORNL report on the development of T65D air-dose curves of tissue kerma
in air vs distance from the Hiroshima and Nagasaki weapons involves
several problems. These problems considered individually or en masse
could make it difficult to complete such a report in a period of less
than one year.

One problem is the declassification of weapon data that would be needed
in a more detailed discussion than that found in Heaqlth Physics. Some
other problems are funding and responsibility for preparation of the
report. The only staff member still actively engaged in studies related
to the Japanese atomic-bomb survivors is George Kerr, and he was not in-
volved in the development of the T65D curves.

If Dr. Kerr assumed overall responsibility for the report, he would have
to rely on others to supply many of the intimate details. These indi-
viduals have other obligations; thus, their help would be available only
on a part-time basis, and it could be assured only if some additional
funding were available. The additional funding might be needed over two
fiscal years and might total one person-year of effort.

A final problem involves the use of newer data. For example, the T65D
air-dose curves rely in part on leakage radiation calculations by LASL,
and they have recently updated their radiation leakage calculations for
the Hiroshima and Nagasaki weapons. These newer LASL data and a few
air-transport calculations of highly uncertain accuracy are the basis of

1061028



DOE, Dr. Veyzen 2 Noverber 13, 1978

the SAT air-dose curves. Tne SAD air-transport calculations have been
revisad several timss with the latest revision being a two-fold increase
in thair valuss of neutrecn air-dose for toth Hiroshira and Magasaki.

There appears to be very little differenc2 between the newer and older
LASL data so far as the 765D air-dose curves are concerned, but a com-
parison of the data is needed as an illustration. Thus, a review of
both the older and newer data relevant to the T65D curves would appear
appropriate if a more detailed report is prepared for the benafit of

- the NCRP, ICRP, and others. The ORNL staff would attempt to complete

a report on a timely basis, but a year or more could be involved due to
the problems discussed above.

Sincerely,

Chester R. Richmond
Associate Director for
Biomedical and Environmental

Sciences
CRR:GDK:fs
cc: J. A. Auxier
T. D. Jones
S. V. Kaye
G. D. Kerr
ey . C. Parzyck
P. J. Walsh

1081029
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30 June 1979

Dr. George D. Kerr

Health Physics Division

0ak Ridge Na:tional Laboratory
Post Office Box X

Oak Ridge, Tennessee 37830

Dear Doctor Kerr:

The Radiation Effects Research Foundation would be very pleased
if you would accept an appointment as a Consultant to the Dosimetry
Program for the period 1 April 1979 through 31 March 1980. This is
a continuation of the Consultant appointment which you kindly accepted
last year. The fiscal year in Japan commences on 1 April so your
appointment has been rnade retroactive, to coincide with the beginning
of fiscal 1979.

RERF is most appreciative of your extremely valuable contributions
to its program in the past. Ve sincerely hope that you will accept
this appointment. I believe you understand that your accepting this
appointment does not involve any formal obligation. It is an indication
of your willingness to contribute suggestions and your expertise for
the continuing development of the RERF Scientific Program. We would
be honored if you would reply in the affirmative.

Sincerely yours,
/)}[ YW (49 4}\,/“4 '

Masao Tamaki, M.D.
Chairman
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12 July 1979

Oak Ridge National Laboratory

Post Office Box X
Oak Ridge, Tenn. 37830

Dear Dr. Kerr:

S-2 Hupy imyg vais, Haoshuma Y30

LU R

Teleph e 022 a0 30 3y

Our need for advice and counsel on matters radiophysical is

no less now than it has been in the past.

Indeed, our Scientific

Councillors have called for a review of our activities in the
fields of A-bomb dosimetry as well as therapeutic irradiation.
we hope, therefore, that you will find it convenient to accept
the invitation to continue to serve as a Consultant to our

Dosimetry Program.

WIS :myu

Enc.

1081031
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OAK RIDGE NATIONAL LABORATORY
OPERATCD BY
UNION CARBIDE CORPORATION
NUCLEA® DivisiON
POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37830

September 18, 1979

Dr. Charles W. Edington
Acting Deputy Director
O7fice of Health and
Environmental Research
U. S. Department of Energy
Washington, D. C. 20545

Dear Dr. Edington:

Dosimetry for the Japanese Atamic-Bomb Survivors

The literature has been searched in the past month for newer data
relevant to the dosimetry for the Japanese atomic-bomb survivors. Some
of the most noteworthy data that have become available since the ORNL
air-dose curves for Hiroshima and Nagasaki were developed in 1965 are:

1. Lord Penney, D. E. J. Samuels and G. C. Scourgie, "The Nuclear Explosive
Yields at Hiroshima and MNagasaki", Roy. Soc. Lond. Phil. Trans. 226A,
357-424 (1970).

2. "Bomb Yields", Health Phys. Div. Amn. Progr. Rept. July 31, 1968,
Oak Ridge National Laboratory Report ORNL-4316, pp. 232-234 (Oct. 1968).

3. H. H. Hubbell, Jr., T. D. Jones, and J. S. Cheka, "The Epicenters of
the Atomic Bombs: Part 2. Reevaluation of A1l Available Physical Data
with Recommended Values", Atomic Bomb Casualty Commission Report
TR 3-69 (1959).

4, G. D. Kerr and D. L. Solomon, "The Epicenter of the Nagasaki Weapon:
A Reanalysis of Available Data with Recommended Values", Oak Ridge
National Laboratory Report ORNL/TM-5139 (Jan. 1976).

5. "Neutron and Gamma-Ray Output for Fat Man and Little Boy", Letter

TD-3, MS-232) to C. P. Knowles, R and D Associates, from W. E. Preeg,
Los Alamos Scientific Laboratory (5 April 1976).
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6. "Meutron and Gamma-Ray Leakage from the Hiroshima and hagasaki Weapons",
Health Phys. Div. Ann. Progr. Rept. July 31, 1969, Oak Ridge National
Laboratory Report ORNL-4446, pp. 226-230 (Oct. 1969).

7. L. G. Mooney and R. L. French, "A MNew Look at the Fission-Product

Gamma-Ray Component of Nuclear Weapon Initial Radiation™. In:

"A Review of Calculations of Radiation Transport in Air--Theory,
Techniques, and Computer Codes" (Edited by D. K. Trubey and H. E.
Comolander) Oak Ridge National Laboratory Report (ORNL-RSIC-33,
pp. 251-279 (May 1972).

8. E. A. Straker, "The Effect of the Ground on the Steady-State and
Time-Dependent Transport of Neutrons and Secondary Gamma Rays in the
Atmosphere", Nuc. Sci. Eng. 46, 334-355 (1971).

There also is some relevant data in several recently published secret-

restricted data reports. 11!a_5%g2T%9_g§g4mxLBu;Jsﬂxm;In_Ibese.nenn:Is.

has not been fully establishe e current status (classified or

declassified) of some early weapon-testing data will be established during

. a trip to Los Alamos Scientific Laboratory and Kirtland Air Force Base

scheduled for the latter part of September. A recent recall of some previously
declassified reports is causing some unanticipated problems at ORNL.

One area of concern to the NCRP ad hoc task group headed by

Dr. H. 0. Yyckoff has been the long relaxation path length for gamma
rays from the Nagasaki weapon (350 m) compared to that for gamma rays
from the Hiroshima weapon (250 m). Others (see for example S. Jablon,
“Atomic Bomb Radiation Dose Estimation at ABCC, Atomic Bomb Casualty
Commission Report TR 23-71, 1971) also have found this difference to be
a troublesome feature of the ORNL air-dose curves for the two cities.

J. A. Auxier et al. ("Freas-Field Radiation-Dose Distributions from the
Hiroshima and Nagasaki Bombings", Health Phys. 12, 425-429, 1966) state:

The weapon used at Nagasaki was a plutonium-fueled implosion
device similar to many weapons fired in early weapons tests.
This weapon contained a large quantity of high explosive mat-
erial which surrounded the plutonium. During fission, neutrons
leaking from the core interacted with the nitrogen in the
explosive charge producing through (n, y) reactions an intense
source of gamma rays with high energy (3-10 MeV). The scatter
and capture of neutrons which produced the intense gamma-ray
source resulted in a lower neutron leakage than for the Hiro-
shima weapon.

For gamma rays the dose relaxation length is much less in
Hiroshima than in Nagasaki because the hard component of the
initial source (i.e. the neutron-capture gammas) is dis-
persed in a large volume (i.e. nitrogen in air) which, for
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a given gamma-ray enargy, results in a stiorter relaxation length
due to gecmetry considerations alon2; there is reason

to believe that the gamma-ray spectrum from the Hiroshima
device was softer, but no experimental verification exists.

The dose relaxation length for gamma rays is undoubtedly shorter in
Hiroshima than in Nagasaki, but not necessarily for the reasons outlined
above.

The initial sources of gamma rays from a nuclear weapon {sce
for example L. S. Abbott, "Shielding Against Initial Radiation from
Nuclear Weapons", Oak Ridge National Laboratory Report QRNL-RSIC-36,
July 1973) are (1) prompt-fission gammas from the intact weapon,
(2) neutron-capture gammas produced in air (i.e. air-secondary gammas),
(3) neutron-capture gammas produced in ground (i.e. ground-secondary
gammas), and (4) fission-product gammas from the fireball. For a
Nagasaki-type weapon emitting an abundance of soft neutrons (enzrgy less
than about 1 keV), the principal gamma-ray sources are (2) and (4), and
a dose relaxation length for these two components has clearly been
established as 350 m from early weapons tests. Another principal source
of gamma rays from a Hiroshima-type weapon emitting an abundance of hard
neutrons {energy greater than about 1 ke¥) is (3). These hard neutrons
(plus an equilibrium number of soft neutrons produced by scattering in
air) turn the ground into an intense gamma-ray source, and the dose
relaxation length for ground-secondary gammas is about the same as the
dose relaxation path length for hard neutrons (200 m). Thus, the dose
relaxation length of gamma rays from the Hiroshima weapon--sources (2),
(3) and (4)--will be greater than 200 m but less than 350 m dose

relaxation length of gamma rays from the Nagasaki weapon--sources (2)
and (4).

An excellent discussion on gamma rays from sources (2) and (3)
of a nuclear weapon is contained in the enclosed article by E. A.
Straker (ref. 8 above). The difference in the dose relaxation length
for gamma rays from a fission source in air over ground and in infinite
air (i.e. the absence of ground) in Fig. 10 is especially noteworthy.
Figures 2, 11 and 13 of Straker's article also show some noteworthy

~data related to Operation BREN which were fundamental in establishing the

T65D air-dose curves for Hiroshima. These theoretical data give some
important insight into the magnitude of the gamma rays from sources
(2) and (3). Other theoretical data on air-dose curves for neutrons
and gamma rays from the Hiroshima and Nagasaki weapons have
been circulated by Dean C. Kaul of Science Applications, Inc. His
latest data are discussed in a letter to W. C. Roesch, Battelle North-
west Laboratories (14 June 1978). Some comments concerning major differ-
ences between the T65D and SAI air-dose curves are (a) the dose relaxation
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lengtns for gamma rays are the same in botn cities because the SAI calcul-
ations consider only sources (1), (2) and (4), and (b) the overall accuracy
of the SAI gamma-ray calculations, espacially those for source (4), is

not very good (see for example M. L. Gritzner, E. A. Straker, T. E. Albert,
and H. T. Smith, "Radiation Environments from Tactical Nuclear leapons",
Science Applications, Inc.--Defense Nuclear Agency Report DNA 4267F, July
1976). In reviewing and documenting the T65D air-dose curves, we will

rely as before mainly on experimental data. These experimental data will
be supplemented when possible and/or necessary with newer theoretical data.

The air-dose curves are of course the prime factors in the dosimetry
for the Japanese atomic-bomb survivors. However, reliable dose estimates
cannot be assigned without the best possible information on the hypocenter
locations in the two cities and the location of each survivor at the
time of bombing plus the shielding afforded each survivor by surrounding
structures and other objects. The following schedule is therefore
proposed for completing a comprehensive report on the radiation dose
assignments for survivors denoted as T650.

Period Task

Octobar-December 1979 General Background Information. Discuss
and document such items as shielding
histories for survivors, locations of
hypocenters and heights of burst for the
two cities, etc.

January-March 1980 Air-Dose Curves for Neutrons. Discuss
and document such items as neutron leak-
age from the two weapons, dose build-up
factors, source terms, dose relaxation
lengths, etc.

April-June 1980 ~ Air-Dose Curves for Gamma Rays in Nagasaki.
Discuss and document using data mainly
from early weapons tests.

July-September 1980 Air-Dose Curves for Gamma Rays in Hiroshima.

Discuss and document using data from Operation
BREN and data from more recent weapon tests.
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The proposed approach in sumrarizing data from various dosimetry
studies is illustrated in the attached table. Questions and comments
are solicited from those appearing on the distribution list. However,
the monthly report letters and data attached to these letters are for
official use ¢nly. They should not be distributed to others or quoted in
any way without permission. A final report will be circulated for
comments by the NCRP ad hoc task group headed by Dr. H. 0. Wyckoff and
others.

Also enclosed with this letter are two reports which are relevant
to the dosimetry for the Japanese atomic-bomb survivors. These reports
entitled "A Review of Organ Doses from Isotropic Fields of Gamma Rays

~and COrgan-Dose Estimates for the Japanese Atomic-Bomb Survivors" will be

published in Health Physics. The latter report was prepared at the request
of the BEIR Committee.

Sincerely,

(4

G. D. Kerr
GDK:ip
Enclosures

cc/enc.: V. P. Bond
Seymour Jablon
Sheldon Levin
H. 0. VWyckoff *
W. H. Wyzen

Auxier
Jones
Kaye
Parzyck
Walsh

CcC:

vToOoOwn—Hc
LT

3
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NATIONAL RESEARCH COUNCIL
ASSEMBLY CF LIFL SCIENCES

A B GRTAER Y N Sy
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25 September 1979

Dr. Charles W. Edington

Acting Deputy Director

Office of Health and
Environmental Research

U. S. Department of Energy E-201

Washington, DC 20545

Dear Charles:

I received and have read (after my own fashion), George Kerr's
letter to you dated September 18 and enclosures. You well know that I
am not a physicist, and I'm not sure that I would recognize a particle
fluence if I met one on the street, but I am impressed by the fact that
a very great amount of work has been done. I was glad to have the
explaraticn of the problems inherent in determining the relaxation
lengtas for gamma radiation in the two cities. Previously all I knew
was that I didn't understand why the difference between the two cities;
now at least I understand what some of the complications are that enter
into that difference.

More generally, I can only applaud the attention being given
now to the problems of dosimetry. Given the disputes and debates concerning
RBE going on in BEIR, and NCRP, involving people like Mays and Rossi and
others, it surely is necessary to know just how secure the estimates of
neutron and gamma dose are, both at the kerma and tissue levels.

The program that Dr. Kerr outlines on page 4 of this letter
sounds fine to me. I know nothing, of course, about how much effort
each of his tasks will entail, so cannot pretend to judge the reason-
ableness of the schedule, but assuming that the result will be definitive
statements about the various parameters that he names, with attached
statements concerning uncertainties, the result would be extraordinarily
valuable.
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A few months ago, for my sins, T was at a meeting attended
alss by Cochrane. He wanted to know "Wh+t was the accuracy of the
estimated doses in Japan”? [ replied that the root mean sqguare error
was of the order of 30 perceat. His commeat was "I don't believe it".
I asked why not - and he replied that he just didan't believe it. Maybe
Dr. Kerr can make Cochirane a believer - if not in 30 percent, in something.

Sincetely,

{;,,Ll V\Llifkklfﬂ‘
Seymour Jablon
SJ/pmk

cc: Dr. Kerrv/
Dr. Auxier



N @ RP National Council on Radiation Protection
and Measurements

71313 NOODMONT AVENUL<Z, SUITE 1018, V\'IASHINGTON, D. C. 20014 ARESA COOE (301) 557-2652
WARREN K. SINCLAIR. President

HYMER L. FRIECELL, M.D., Vice President
W. ROGER NeY, Executive Direcror

October 9, 1979

To: Dosimetry Group of NCRP 40
From: Harold O. Wyckoff

Perhaps you remember that the NCRP asked the Department of Energy same
time ago to provide time for John Auxier, George Kerr and Troyce Jones to
write up the raticnale behind the T65 D free field kerma vs. distance curves
for Hiroshima and Nagasaki. In the last few months the mechanisms for doing
this has been set up. It appears that John Auxier and Troyce Jones are busy
on other projects and cannot take an active part, althouch they will be
available for consultation. The main burden will be carried by George Kerr.

Ceorge plans to write a monthly report and has divided the problem into
four tasks. Enclosed is a ccpy of his first monthly report. Of course, this
raterial should not be quoted or used in other publications because these
reports may frequently be of an interim nature and subsequent reports may
modify the material for the eventual published report on this subject. For
this reason, George has asked that they not be further distributed. Also

enclosed are copies of two reports by George Kerr that are mentioned in the
monthly report.

In my discussion with George over the telephone, the possibility of
committee meetings with him has arisen. Shouldn't we wait for a month or
two to see how many questions members of the committee might have? However,
it may be that same of the members of the cammittee would like to provide sare
input in the way of questions or problems that they forsee. If there are such
and it is not readily possible to deal with them by correspcndence, perhaps we
should have a meeting. Please let me know your wishes. As there are three
of us in the Washington area and three in the Oak Ridge area, one of these
locations would probably be best for a meeting. However, I understand that
John Storer may have same difficulties in travelling and perhaps Oak Ridge
wculd be better for him. Again, please let me know your wishes.

If ycu do have comments or questions on the material fraom George would
it be possible to send a copy to him and to each of the members of the cammittee?

cc: George Kerr
enclosures

(08104



BROOKHAVEN NATIONAL LABORATORY
i ASSOCIATED UNIVERSITIES, INC.

Up*cr New York 11273

Office ¢ irz Dractor (5155 343- 3332

November 13, 1979

Georga D. Kerr

Health and Safety Research Division
Oak Ridge National Laboratory

P.0. Box X

Oak Ridge, Tennessee 37830

Dear George:

Many thanks for the information during my recent visit, which I
found to be quite informative. As I indicated to you, Scientific
Committee 40 of the NCRP is now putting together a report on radiation
quality as related to radiation protection. 1In this context, the Hiroshima
neutron data are unique and pivotal in that they may well allow us to use
actual human data on carcinogenesis from an external fast neutron beam as
a cornerstone for the risk of exposure to high-LET radiations. This
would of course sidestep the older substitute approach, of relying on the
still poorly defined low-LET curves for human carcinogenesis, and
estimating the neutron risk by use of RBE data derived from animal work.

I have gone over your paper, ''Estimators of Risk for Radiogenic
Breast Cancer," and think it is quite well done and should be published.
I have only one comment, and a couple of suggestions. The comment is on
page 6, lines 3 and 4. Since "dose equivalent" is reserved for use in
radiation protection, it would be better to avoid the implication that
it 1s used in radiobiology. Although what you have stated for radiation
protection, namely that the dose equivalent is the sum of the products of
RBE and organ dose, this is true but more in principle than in fact. This
whole area is poorly defined, and a number of the questions raised in the
old ICRU-ICRP RBE report that you referred to have not been really addressed
and they certainly need to be in the era of quantitative risk.

As to suggestions, I think that you should refer to and say a few words
about the recent article by Bernard Cohen in Health Physics (Vol. 37, pages
506-516, October 1979). Also, when I talked to Peter Groer after leaving
your office, we got into the subject of relative versus absolute risk for
reasons unrelated to our conversation. I think it would be most useful to
discuss your paper with him. I don't think this would necessarily lead to

changes and delays in your paper, but I think it would be a very useful
conversation.
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Also, T would like to be able to refer to your paper in the NCRP
radiation quality report being prepared (John Boice is a member of that
committee). Hence I would appreciate very much if you would let me know
when and whera it will be published.

Again, many thanks for the very useful information. Should you have
reason to be in the New York area, we would very much like to see you here
at Brookhaven.

Sincerely yours,

-~ 1

' PV
rar *

V. P. Bond, M.D.
Associate Director

edl
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1 November 1979

Dr. George D. Kerr

Oak Ridge National Laboratory
P.0O. Box X

Oak Ridge, Tenn. 37830

Dear Dr. Kerr:

Seymour Jablon has recently sent to me a copy of your memorandum to
Charles Edington dated October 17, 1979 and entitled 'Dosimetry for the
Japanese Atomic-bomb Survivors." Your memorandum makes a series of recommen-
dations whic: have in fact already been completed. We "moved" the hypocenter
in Nagasaki at the end of last year to the point you and Solomon recommended
in your 1976 report and have recalculated the doses of all of the individuals
included in the Nagasaki Life Span Study sample. A technical report is
currently being prepared which identifies the consequences of these changes,
and will serve as an annex to the Milton and Shohoji report of 1968. You may
also be interested to know that when the cardinal radiation symptoms, namely
epilation, oral pharyngeal lesions, and purpura are examined in the light of
this new hypocenter, their distributions are much more symmetrical than was
true with respect to the old hypocenter. Thus, there is we feel biological
justification for these changes.

Largely as a consequence of our action, the Mayor of Nagasaki has
seen fit to move the city's accepted hypocenter to the new location. This
has prompted some debate, but no strong objections. I include here for your
information a memorandum from Dr. Okajima at the Nagasaki University School
of Medicine to Dr. Tamaki raising some questions about the actual location of
the hypocanter. He notes that a recent Japanese map does not reconcile too
well with the map prepared by the U.S. Army Map Service on which most of our
calculations are based. It seems to me, however, that since all of our observa-
tions as to the distances of individuals and the like are based on the same map
then the data are internally consistent if we assume there 1s no distortion in
the map itself. Everyone would be displaced by some uniform amount.

We look forward to having you here at the meeting of the Scientific
Councillors in Nagasaki in March. 1If there are specific issues which you
would like to see us address in our presentations regarding A-bomb and medical
dosimetry, we'd appreciate knowing of them as early as possible so that if
tabulations are in order there will be ample time to prepare them.

ours sincerely,

Al
v/

N .

William J. Schull, Ph.D.
. Vice-chairman and
/ Chief, Epidemiology and
{0 8 QUL | Statistics Department
\
WSS:at



Inreply refer to:
Mail stop:

University of California

."

LOS ALAMOS SCIENTIFIC LABORATORY

Post Otfice Box 1663 Los Alamos, New Mexico 87545 505.607-5001

625 December 27, 1979

Dr. George Kerr

Health Safety Research, ORNL
P. O. Box X

Oak Ridge, Tennessee 37830

Dear George:

You asked for a letter containing the times to which the Fat Man

and Little Boy calculations were run. The times and calculated
vields are

Fat Man 13.45 us 24.9 kt
Little Boy 10.00 us 19.5 kt
The reference for these numbers is TD-3:75-87.

Thank you for the copy of your letter of November 19, 1979, to
Dr. Charles W. Edington.

Sincerely,

)"mlcf\«,\.n_{ /‘#}Lwctu P

Michael Henderson
MH/bm

CC: 1IsD-5 (2)
M. Henderson
P. Whalen
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Janwﬁxv 15, 1250

Dr. Charles V. Edinaton
Acting Deputy Director
Office of Hzalth an
Environmental Rescarch
U.S. Departi=:c of Dnovgy
Washington, D. C. 20545

Cear Dr. Edington:

Dosimetry for the Janarese Atcmic-Somb Survivors

Enclesad is the raview of Previcus Dose-Estiration Studics for the
atonic-bomb survivors. It will serve 2s an iatroductory section of a
final draft report for the LCRP.

Jork on thie other sections of a draft report and th2 review of tha T8LD
air-dose curvcs is pr OU”GSS?hg as expected.  Th2 moathly renoart Jetter
for February .11 provide a draft of a szctiza on the prnoiration of
radiation in air-over-grcunc. This section and the doia an neutran
1ea“age in the November ronthly repove Jztier, which will aise savve &5
a section of a final draft report, provice intoriration naedes to docuiiant
the T65D air-dose curves for Hirosnima.

A mactin. :iih the task group of the KOR? on dosimetry for the Japanese
atomic-bc  survivors is schaduled for Febwmvary f TH: masting will be
at the NCk. in Bethesda, Marylanc.

Sincerely yours,
/ -7
Y, /-

S R AR Ui
VA W4 }Léyt/

I

G. D. Kerr
Health and Safety Research

Division

GDK:jp

Enclosure

cc.: J. A. Auxier Sheldon Levin
V. P. Bond D. C. Parzyck
Seymour Jablon P. J. Walsh
T. D. Jones - H. 0. Uyckoff

S. V. Kaye
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January 31, 1980

Dr. George D. Kerr

Oak Ridge National Laboratory
P.0. Box X

Oak Ridge, Tennessee 37830

hal ~
Czar Caorge:

Your recent letter and its enclosures are most timely. As you
tndoubtedly know, we are assembling the materials which we wish to
distribute to our Scientific Councillors prior to their next meeting
in darch. At that time, A-bomb and medical dosimetry on the survivors
are to be reviewed. 1I've circulated the reprints which you sent, and
will include your published as well as the unpublished (if I may)
reviews of the organ doses in the list of references.

You asked whether we had data similar to those which you quote
in Table 1 and attribute to an article by Davis, Baker and Summers
of the Dikewood Corporation. Indeed, we do have such data and I have
asked the staff to tabulate the experiences of the Life Span Study
cohort. You will recall that morbidity and mortality in this group
constitutes the primary focus of our programmatic activities. As soon
as I have the tabulation(s), I will have it forwarded to you. If there
is any particular issue(s) which you believe we should present to the
Scientific Councillors at their meeting which concern A-bomb exposures
we would be pleased to do so. Our plans are to seek their counsel on
the followin~ questions or issues: What further can be done cr should
be done about the so-called "unknown' dose group? What can or should
be done about the early entrants? What further can or should be done
about the doses of individuals who have resided continuously in the
fall-out zones? We hope that out of these discussions will come some
positive courses of action, but if the consensus is that nothing further
can be done we would like to see spread on the record a clear statement
to this effect. Other areas which concern us are of course the tissue
exposures. We are anxious to see reconciled the differences which exist
between the Oak Ridge calculations and those from the National Institute
of Radiological Sciences. We are also interested in knowing whether it
is practicable to assign individual specific tissue exposures or must we
content ourselves with values which are applied to all individuals
irrespective of their size, age and the like.

Again thanks much for your help.

Sﬂncerely yours,

1 Walliam J. Schull, Ph.D.
I U 8 I 0 L 1 Vice Chairman and

// Acting Chief of Research
/
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