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PREFACE

“Study the Past. .. What is Past is Prologue.”
Although these words were penned many years
before the establishment of the Atomic Energy
Commission (AEC), we feel that they may be
applied appropriately tc the purpose of pre-

paring this publicaticr.. 73 is only as we are fully:

aware of the history £ the AEC's

areicdznt and
radiation exposure incident experienca that «~e
can profit thereby.

The protection of persons and vroperiy
against potential hazards in AEC activities has
been a fundamental concern of the AEC from
the earliest developments in the use of atomic
energy. We have simultaneously evolved a new
technology and a safety program adapted to
the AEC’s special purposes. Our continued goal
is to develop and utilize this vital national re-
source to the maximum extent consistent with
a high degree of safety.

The Atomic Energy Act of 1954, as amended,
clearly demonstrates vital concern with the
health and safety of the worker and the public.
For example, iq section 161(i) of the Act,
Congress stipulated that, in the performance of
its functions, the AEC is authorized to:

“prescribe such regulations or orders as it
may deem necessary ... (8) to govern any
activity authorized pursuant to this Act,
including standards and restrictions gov-
erning the design, location, and operation
of facilities used in the conduct of such
activity, in order to protect health and to
minimize danger to life or property .. .”

Other examples include section 31(d) (Re-
search Assistance) :

“The arrangements made pursuant to this
section shall contain such provisions (1)
to protect health, (2) to minimize danger
to life or property . . . as the Commission
may determine.”

section 41(b) (Production Facilities) :

“ ... Any contract entered into under this
section shall contain provisions . . . obli-
gating the contractor . . . to comply with
all safety and security regulations which
may be prescribed by the Commission...”

From time to time, information has been
disseminated pertaining to this subject in AEC
publications. However, we have long believed

and
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that a publication such as this, centralizing as
rauch experience as feasible, would be of help
to those interested in the atomic energy pro-
gram. Therefore, in 1965 we gathered available
information, descriptions, and statistics regard-

;. ing AiBMbEng Mjuries, radiation exposures, con-

taminations, criticalities, fatalities, and prop-
erty damage accidents, and presented these and
other relevant data under one cover entitled,
“(3perational Accidents and Radiation Expo-
svre [xperience within the United States

tomic Energy Coramiszsion 1943-1964." The
present publicatior. represenis the second time
that the original has been revised on a three-
year basis.

As in any industrial organization, the AEC’s
accident experience falls into two major clas-
gifications: (1) that which results in harm to
people and (2) that which results in damage
of property. However, because of the peculiar

- (or unique) nature of the atomic industry, both

of these classifications must be subdivided into:
(1) those occurrences which are not atomic
energy-connected and (2) those occurrences
which are atomic energy-connected.

In a 1956 publication, covering the period
1945-55, it was stated: “By far the most nu-
merous (accidents) are those in no way related
to atomic energy. Falls, electrocutions, motor
vehicle accidents, and construction equipment
accidents comprise the majority of accidents.”
This was not a surprising statement at that
time, since so much construction work was in
progress during those years. However, it is
interesting to note that it is still true, although
in the past 15 years, while construction has de-
creased, the use of atomic energy has greatly
increased, and along with this increase, of
course, the number of employees in occupations
involving potential radiation exposure.

In summary, while, because of the AEC’s
singular involvement in radiation hazards, we
are prone to emphasize those occurrences re-
sulting in exposures, contaminations, and criti-
calities, these occurrences are in the minority
in the overall picture. Actually, by far the
majority of the occurrences within the AEC
are comparable, in kind, to those occurring
within any industrial organization.
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ORGANIZATION

Since the establishment of the Atomic En-
ergy Commission (AEC) by the Atomic En-
ergy Act of 1946, the AEC has been responsible
for the management of a complex of Govern-
ment-owned nuclear energy facilities. Their
design, construction, and operation is by con-
tract with industrial, academic, and nonprofit
organizations, rather than directly by Govern-
ment employees. The operations at these facili-
ties include the production and processing of
special nuclear and radioactive materials, the
development of nuclear reactors, the develop-
ment of nuclear explosives, and research in the
physical and biological sciences. The total in-
vestment in these facilities is over nine billion
dollars.

A major part of the AEC’s research is con-
ducted at several national laboratories and
three weapong development laboratories. Vari-
ous production facilities are operated for the
AEC and include nuclear feed materials plants,
three uranium gaseous diffusion plants for pro-
ducing enriched uranium, and two plutonium
production complexes, Weapons testing is con-
ducted at the Nevada Test Site. Similarly,
various contractors operate test facilities at the
National Reactor Testing Station in Idaho and
at the Nuclear Rocket Development Station in
Nevada.

The 1954 revision of the Atomic Energy Act
established a comprehensive system of regula-
tory control over the private use of nuclear
and radioactive by-product materials.
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To implement these responsibilities of opera-
tion and regulation, there is a dual organiza-
tion in which the regulatory activities are
separated from promotional and developmental
activities. The General Manager, with opera-
tional and promotional staffs, administers and
directs operations being conducted for the
AEC; the Director of Regulation, with his staff,
carries out the regulatory program for licensed
activities and assists the General Manager in
the technical review of certain reactor pro-
posals.

The AEC has field offices near its major sites
to assist the General Manager in conducting
the AEC’s operations. Each office administers
contracts within its area of jurisdiction with
organizations operating the facilities or other-
wise under contract with the AEC. The Direc-
tor of Regulation has established regional
offices in various parts of the United States
from which licensee inspections and compli-
ance activities are conducted. Through these
contractual and regulatory systems, AEC un-
dertakes to maintain Governmental control and
direction in areas of health and safety.

The material included herein covérs the ex-

perience of operational activities (not regula-

tory) during the period 1943-70, incorporating
both information pertaining to the Manhattan
Engineer District, predecessor to the AEC, as
well as that of the AEC itself.
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DEFINITIONS

Ezplanations of Terms Used in This Publication

ACCIDENT (INCIDENT)—The unexpected
occurrence in a sequence of events which pro-
duces death, injury, radiation exposure, or
property damage.

AEC—Atomic Energy Commission.

AEC CONSTRUCTION—Includes lump-sum,
cost-plus, and architect-engineering contrac-
tors.

AEC FIELD OFFICES—See names and abbre-
viations listed in appendix A, page 49.

AEC OPERATIONAL ACTIVITIES—In-
cludes AEC and AEC contractor personnel
engaged in AEC operations and AEC con-
struction.

AEC OPERATIONS—Includes production,
research, and services contractors.

ANSI—American National Standards Institute.

ANSI Z16.1—Method of Recording and Meas-
uring Work Injury Experience. Standard
used by the AEC,

BODY BURDEN-—The amount of radioactive
material present in the body of man or ani-
mals.

CHAIN REACTION—A reaction that stimu-
lates its own repetition. In a fission chain
reaction, a fissionable nucleus absorbs a neu-
tron and fissions, releasing more than one
additional neutron. These in turn can be
absorbed by other fissionable nuclei, releas-
ing more neutrons. A fission chain reaction
is self-sustaining when the number of neu-
trons released in a given time interval
equals or exceeds the number of neutrons
absorbed.

CONTAMINATION—The presence of un-
wanted radioactive particulate matter.
CRITICAL MASS-—The smallest mass of fis-
sionable materials that will support a self-
sustaining chain reaction under stated condi-

tions.
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' DEATH RATE—The number of deaths per

100,000 workers.

DISABLING (LOST-TIME) INJURY—A
work injury which results in death, per-
manent total disability, permanent partial
disability, or temporary total disability as
defined in ANSI Z16.1.

FIRE LOSS RATIO—Cents loss per $100 of
AEC property.

FISSIONABLE MATEFRIALS—Isotopes capa-
ble of being fissioned by neutrons.

FREQUENCY RATE—The number of dis-
abling injuries per 1,000,000 man-hours
worked.

GLOVEBOX (DRYBOX)-—A gealed box in
which workers, using gloves attached to and
passing through openings in the box, can
handle radioactive materials safely.

MAN-DAY-—The equivalent of one man work-
ing one eight-hour day.

MAN-HOUR—The equivalent of one man
working one hour, -

MED-—Manhattan Engineer District.

NSC—National Safety Council.

NUCLEAR CRITICALITY—The state in
which the effective neutron multiplication
constant (k.r) of a system of fissionable
material equals or exceeds unity.

NUCLEAR SAFETY (Bimonthly Technical
Progress Review)—Available from Super-
intendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402.

PROPERTY DAMAGE RATIO—Cents loss
per 3100 of AEC property.

REM-—Roentgen equivalent man. A unit of
absorbed dose in biological matter. It is equal
to the absorbed dose in rads multiplied by the
relative biological effectiveness of the radia-
tion on the part of the body of concern.

ROENTGEN-—A unit of exposure dose of ion-



izing radiation. It is that amount of gamma
or X-rays required to produce ions carrying
one electrostatic unit of electrical charge in
one cubic centimeter of dry air under stand-
ard conditions.

SEVERITY RATE—The number of days
charged per 1,000,000 man-hours worked.
TID (Technical Information Document)—
Available from Clearinghouse for Federal
Scientific and Technical Information, Na-
tional Bureau of Standards, U.S. Department
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of Commerce, Springfield, Va. 22151. (Note:
TID-5360, Suppl. 6. Available from Super-
intendent of Documents, U.S. Government
Printing Office, Washington, D.C. 20402.)

USAEC HEALTH & SAFETY INFORMA-
TION ISSUE

USAEC SERIOUS ACCIDENTS ISSUE

Available (if not out of print) from Division
of Operational Safety, U.S. Atomic Energy
Commission, Washington, D.C. 20545.
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AEC EXPERIENCE—PERSONNEL

Section 1

The occupational injury and fatality experi-
ence, through 28 years of the development of
the atomic energy industry under the guidance
and direction of the Atomic Energy Commission
(AEC) and its predecessor, the Manhattan
Engineer District, demonstrates that when
management vigorously promotes accident pre-
vention programs, aimed at a specific type of
injury, the occurrence of the injury can be
practically eliminated.

The early unknown qualities and effects of
nuclear energy provided the incentive to de-
velop the most effective specialized injury
prevention program ever devised, with the re-
sult that, during 28 years, there were only six
deaths attributable to nuclear causes.® Three
of these occurred at Los Alamos (August 21,
1945, May 21, 1946, December 30, 1958) and
were a direct result of exposure to a massive
dose of nuclear radiation. The immediate causes
of death in the three additional fatalities were
the physical effects (i.e., blast, flying missiles,
etc.) associated with the SL-1 reactor excur-
sion of January 3, 1961 ; however, the radiation
levels associated with that accident were ex-
tremely high and probably would have been
fatal, It is also significant that during these

*On July 24, 1964, the first nuclear fatality in a
licensed operation occurred as a result of a nuclear
criticality accident at a recovery plant for enriched
uranium scrap near Charleston, R.I.
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GENERAL

28 years there were only 35 workers involved
in lost-time radiation nonfatal accidents.
These accidents, producing ionizing radiation
exposures, were caused by human error, faulty
manipulation of controls, deviation from stand-
ard operating procedures, faulty mechanical
equipment, and other causes such as may be

encountered in any other industry.

Fatalities from all causes totaled 295 during
the 28-year period (see Charts I and 1I). Of
this number, 181 occurred in construction, 98
in AEC operations (production, research and
services), and 16 in Government functions. A
list of fatalities occurring in AEC operational
activities appear in Appendix A.

During this period, there were 17,934 lost-
time injuries (as defined in ANSI Z16.1) at-
tributable to all accidental causes. This gives
a 28-year frequency rate (number of injuries
per million man-hours) of 2.91. Of the lost-time
injuries (see Chart III) 51% (9,147) occurred
in AEC operations. This was the experience of
539,605,388 man-days of potential accident ex-
posure, which produced over four billion man-
hours of work and a 28-year frequency rate of
2.12, Ag indicated above, only 38 of the 9,147
lost-time injuries, four-tenths of one percent
(0.4%), were caused by nuclear radiation. This
is equivalent to a frequency rate of 0.01. A list
of radiation injuries occurring in AEC opera-
tions appears in Chart VIII.
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In the AEC’s construction activities, there
were 7,954 injuries, resulting in a 28-year fre-
quency rate of 5.36. This rate compares very
favorably with the average frequency rate of
the National Safety Council (NSC) of 16.8 for
construction (1943-1970).

The 28-year Government (Federal employ-
ees) frequency rate was 2.38 (853 lost-time
injuries). AEC Government experience won
the President’s Award, covering accident pre-

vention among Federal employees, in 1957,
1959, 1960, 1962, and 1970. The AEC earned
these awards in the small-agency category.

The AEC’s overall industrial accident experi-
ence has always been lower than the all-indus-
try rate reported by 41 industries in the United
States to the NSC. The average NSC 28-year
rate of all industry is 8.6 compared to the 28-
year AEC frequency rate of 2.9.

CHART Il

DISABLING
WORK

INJURIES

(OPERATIONS)
1943 -1970

9147*

* 98 DEATHS
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BODY TOTAL

AREA — INJURIES

EYES 271
~*""HEAD 513
ARMS 761
TRUNK 2270
ﬁ HANDS 513
FINGERS 1932
LEGS 1013

~  FEET 475
~ TOES 262
ﬁ GENERAL 1137




CHART Il
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Frequency

In 1945, and prior thereto, the pressures of
war, such as heavy construction work, urgency,
and shortages, all combined to produce rela-
tively high accident frequency rates in AEC
operations, although they were always below
NSC rates. By 1950, the rate for work in opera-
tion had dropped to about 3.0 injuries per
million man-hours. From then on, operation
frequency rates were low by comparison with
other industries. In 1947 through 1949, a re-
newed heavy construction program produced
a construction injury rate of about 10.0. This

held the overall frequency rates of the AEC up
in those years. A vigorous program concen-
trating on control of accidents in construction
brought the frequency down again, and since
1958, the total frequency for all activities has
been 2.2 or less. The proportion of construction
work thereafter was small enough to be in-
effective, in the overall, even though the con-
struction rate was up in 1959. It is notable
that the trend of AEC’s injury frequency (see
Chart IV) in all its operations throughout the
years is roughly parallel to the national aver-
age, but from a fourth to a third of the national
rate.

CHART IV
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Severity

As stated regarding the AEC frequency rate,
the AEC severity rate was affected adversely
by the large amount of construction work dur-
ing its early years.

In 1951, the AEC severity rate and the NSC
severity rate were the same. Both have declined
over the years; however, that of the AEC shows
a greater decrease (see Chart V).

It is to be noted that a severity rate may
fluctuate markedly from year to year, depend-
ing upon the fatalities and types of disabilities
occurring. Whereas the actual calendar days
lost are charged for temporary total injuries,
charges are based on 6,000 days for a death or
permanent disability, with proportionately
fewer days being charged for permanent partial
disabilities of varying degrees of seriousness.
Thus, fatalities and certain types of injuries
can result in decided peaks in a severity rate.

CHART V
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Section 2

RADIATION EXPOSURES

In accordance with its health and safety re-
sponsibilities, the AEC must conduct its aec-
tivities in such a manner as to assure that
employee radiation exposures are reduced to
the lowest practical levels within established
limits. To carry out this responsibility, it has
been necessary for the AEC and its contractors
to monitor routinely .all employees who might
receive a significant radiation dose.

AEC and AEC contractor employee exposures
for the past 24 years are summarized in Chart
VI. This chart shows that during this 24-year
period over 99.8% of the employees monitored
received an annual dose of less than 5 rem
and that over 94.8% received one rem or less.

The majority of exposures in excess of five
rem in a year resulted from accidental situa-
tions. The more significant (15 rem and over)
of these accidental exposures are briefly sum-
marized in Appendix B.

During the 28 years of operation of the
AEC and its predecessor, radiation reétulted
in a very small percentage (0.4) of the total
lost-time injuries from all causes as indicated
in Chart VII. These specific radiation exposures
were classified as lost-time injuries as defined
in the American Neational Standards Institute
methods for reporting work injuries, ANSI
Z16.1-1967 (Rev. of Z16.1-1954) and AEC
directives.

CHART VI

Radiation Exposure of AEC and AEC Contractor Personnel to Whole-Bedy Penetrating Radiation

Rem Dose
Years
0-1 1-5 6-10 10-15 >15

194764 - o oo e 180,128 6,811 284 32 6
1955 . - e 56,708 8,157 285 41 1
1956 - - e 38,225 2,312 100 4 3
) 45,510 2,424 83 6 1
1958 . o e 59,455 8,271 159 10 12
1859 . o e 71,600 3,912 86 2 1
1960 . - o oo e 77,522 4,629 41 2 1
1961 e 90,651 5,174 40 8 8
1962 o o e 122,437 5,707 113 0 8
1968 . oo e 107,786 5,472 80 0 1
1964 . e 122,711 6,157 86 11 0
B L 7 S 128,360 8,671 175 8 0
1966 oo e eemnma e 180,552 7,218 167 0 2
1967 . e o 101,764 6,513 108 1 0
T S 103,206 4,776 4 0 0
1969 . - e 98,625 4,288 4 1 0
DL (1 92,185 4,464 12 0 0

TOTAL. ..o 1,577,425 84,456 1,807 120 4
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CHART Vii

RADIATION INJURIES

AEC OPERATIONS

over a 28 yr. period

1943-1970

FATALITIES

there

welle ¢ o

9147

~
0.47

*3 foralities ot

$L-1 (caused by explosion) not included

Of the 38 workers involved in lost-time radi-
ation accidents, 8 died, 24 showed clinical mani-
festations attributable to radiation, and 11 were
without evidence of radiation effects. Of the
second group, 2 received permanent partial
disabilities due to radiation, and 3 required
removal of a digit because of deposition of
plutonium in tissue.

Persons listed as having “lost-time injuries”
but who actually had no evidence of clinical
radiation effects were classified as lost-time
injuries because they were removed from work
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were caused by /=
RADIATION £

INJURIES FROM
ALL CAUSES

12

SHORTLY AFTER
EXPOSURE

NO CLINICAL
DIAGNOSIS
OF INJURY

.PROMPT
SYMPTOMS

24

Y 3

*
38 e

RADIATION
INJURIES

and hospitalized for diagnostic tests. Such tests
were negative in these cases but loss of time
was charged according to ANSI standards for
hospitalizations.

Additional information on these injuries con-
cerning date and location of accident and nature
and extent of injury are found on Chart VIII,
Chart IX provides a comparison of total time
lost from injuries due to radiation and to other
causes. It is evident from the chart that radia-
tion exposure was responsible for only a small
part of the time lost due to injuries.



CHART Vil
RADIATION ACCIDENTS RESULTING IN LOST-TIME INJURIES

Tk

(As defined in American National Standards Instltute.Method of Recordmg and Measuring Work
Injury Experience—ANSI Z16.1-1967 (Revision of Z16. 1-1964) and AEC Directives)

Date Location Srombes Source of Infury Matare of Injury _ Exposury Dars
20 KV GAMMA
X-Ray RAY
8/31/48 | Los Alamos Two Chain reaction in experi- 1) Patality 1) 40 110 6000
mental critical assembly Ezguoc.nnuuy él -‘l: l: 80
dingnosed inj
80 XV GAMMA
X-Ray Ray
5/21/46 | Los Alamos Bight Chain reaction in experi- 1) Fatality 1) 930 114 8000
mentl critical assembly sz Zirin rash, loes of i: :n: u: 70
hair and
1)
(:pﬂm'mmm @n m v
(0] E:‘o‘“ clinically (4) 188r | 2077 U
()] mww& (8) 1402 8.7Tr 13
(6) MM&"’ (@ 88r | 44r 4
mmm“umn&m Clm oer )y s 4
(a)g{oeumu‘&"' ® e 2etr | 4
$/14/48 | Entwetak ¥ Improper madling of Beta ray burns to band | 1.7 3¢
Proving our {isston sample hind Ls;g 38
Ground 8.5r 38
1T r £
9/1/48 Los Alamos One Unpacking radicactive material Beta ray burns to NA Y/ 3¢
8/3/83 Chicago Four Mamnl withdrawal of control No clinically 100 rem 3
Mlmmm diagnosed injury 160 rem> -]
70 rem M
12 rem 3
7/9/82 | Los Alamos One Handling radicactive material Beta ray burns to NA &/ 3
with tora glove hands
3/1/58 Nevada Test One Entering sxclusion aren No clinically or 19
during test diagnoeed ixjury
T7/21/88 | National Reactor One Radioactive particle Partial loss of Not detsctuble 12
Testing Station entering ear camal hearing
4/30/88 | Los Alamos One n-u:::!m- Beta burns to hande NA S 14
mate: with torn glove ¥
8/18/58 | Haatord Ooe Escape of phutoasun solution Contamination of 0.4 a/c Pu 4
into contral room 4Xposed skin surfaces. ¢
No clinieally diagnosed
6/14/57 | Rocky Flats One Explosion in "'dry box" Plutontum lodged in 3.2 xg Pu (0.2 a/c) S0
finger, necessitating .
partal amputation
6/16/88 | Oak Right | Criticality incident cansed 461 1)
(Y-lmn) by draining enriched urnatum v 341 : 83
in drum of water 428 rem 83
413 rem 83
298 rem 83
86 rem. M
L] ]
28 rem 41
12/30/%8 | Loe Alamos One Criticality accident Fatality 13000 + 50% rem 6000
11/8/60 | Alduquerque One Exposure trowm electronic radiation burns 10
flandia Base beam section of face. v
abdomen and bots hande
s/12/6¢ | Fiats One " Pu 1 and 1000
/ Rocky Explosion i "drybox” w«: finger d Vv
oint
1/1/68 Livermore One Chauged materials in X-ray uait | 3nd degree burns right {1000 rem 12
maware it was operating band
9/15/68 | Richiand One Wiped {rom A of distal 80000 rem 100
of emission spectrometer phalany of index tinger
1/ Informstion Not Availsbis,’
¥ mnrdmb'hlobdymnm Injury caused by beta Tay dose, amount of which not avatlabl
3/ Amount of beta TRy dose not lahl my exp durtng week in which accident occured was 0. 37 rem.

4/ Amount of beta ray doss not avatlable. anywmwmmmmmllm
5/ Amount of beta ray dose mot available. Total gamma ray exposure during week in which accident occured was 2. 0 rem.

Three employees not prolonged h care d mild blood but of
y mmwm tisation mmwmmmdmmuﬁ;ﬂm
{indingy characteristic of more severs radiation damage such &5 mild muses and aond
complications, although no bieeding actually oceured.
1 was not mmnh“u. Bor by placing a film badge at the 33 cm distance
v and it under wmmnvwmma‘;‘mmmnum
18

1622532



CHART IX

TIME LOST from RADIATION INJURIES 1943-70
AEC OPERATIONS
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PART IV

AEC EXPERIENCE—PROPERTY DAMAGE

Section |

GENERAL

During the 28-year history of the Atomic
Energy Commission (AEC) and the Manhattan
Engineer District (MED), its predecessor,
property damage accidents caused about $79.5
million loss, of which 78% was from fire, 10%
from reactor-associated incidents, and the re-
maining 17% divided almost equally between
acts of nature, explosions, and miscellaneous
causes. A single incident, the Rocky Flats fire
(described below) of May 11, 1969, accounts

for over 56% of the total property damage
figure.

Few AEC accidents . . . typically three per
year . .. result in a loss of $50,000 or more;
however, these infrequent occurrences have
cumulatively inflicted about 90% or more of
the aggregate loss suffered to date. The seven
accidents described below individually caused
$1,000,000 or more damage and, collectively,
account for over 75% of the total property
damage suffered during the past 28 years.

Chart XIV provides a listing and brief de-
scription of each accident causing $50,000 or
more loss. The incidents are listed in decreasing
order of loss magnitude, e.g., incident #7 caused
the seventh largest accidental loss in AEC’s
28-year history. Incident numbers given in the
listing correspond with those given on the
charts covering AEC property damage.

1. FIRE—ROCKY FLATS
Golden, Colorado, May 11, 1969 $45,000,000
The AEC’s costliest fire, and largest prop-
erty loss incident, occurred at a plant which
produces piutonium parts for nuclear weap-
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ons. The parts are made within a complex
system of gloveboxes, which provide a
means for working safely with plutonium
while separating the operator from this
potentially hazardous radioactive material.
The available evidence indicates that the
fire originated on the lower shelf of a stor-
age cabinet in one of the gloveboxes. Plu-
tonium briquettes and some loose scrap
metal were stored in uncovered cans in the
storage cabinet. The exact cause of ignition
is unknown; however, plutonium in the
form of chips or lathe turnings is a pyro-
phoric material. The heat from the burning
plutonium metal evidently caused the stor-
age cabinet, which was constructed mostly
of cellulosic laminate material and plastic,
to char and generate lammable gases which
could have been ignited by burning pluto-
nium. The heat of the burning gases could
ignite other briquettes and initiate a slow
burning of the storage cabinet materials,
particularly in the cracks between the
joined sections of the cellulosic materials.

The financial loss for the damage to build-
ings and contents includes the cost of de-
contamination. There were no lost-time in-
juries to personnel. (See USAEC SERIOUS
ACCIDENTS Issue #306, 12-1-69).

SL-1 REACTOR EXCURSION
Idaho Falls, Idaho, Jan. 8, 1961
(See description on page 30.)

$4,350,000

3. CHEMICAL EXPLOSION AND FIRE



Paducah, Ky., Dec. 13, 1962 $2,900,000
An explosion, followed by an intense, vio-
lent, local, chemical reaction-type fire within
a gaseous diffusion cell, caused heavy dam-
age to adjacent physical facilities. Water
from overhead sprinklers was rapidly con-
verted into high-temperature steam which
actuated most of the 2,341 sprinkler heads
that operated during the fire. The automatic
fire sprinkler systems were successful in
confining fire damage within the $162,-
000,000 building.

There were no injuries to personnel. (See
USAEC SERIOUS ACCIDENTS Issues

#194, 1-3-63; $#203, 4-29-63; 215,
1-17-64). #
. ROOF DECK FIRE

Paducah, Ky., Nov. 11, 1956 $2,100,000

Failure of a process gas compressor seal
permitted some of the leaking gas to escape,
to impinge on, and to ignite oil in an ad-
jacent drip pan and on flexible tygon tubing
carrying oil to the compressor load bearings.
The resulting intense, localized fire caused
rupture of the lube oil supply line, thereby
allowing additional fuel to feed the fire.
The fire spread throughout the tar-treated
built-up composition roof of the 70,000 sq.
ft., nonsprinklered, two-story building con-
structed of unprotected steel frame with
sheet asbestos siding and a metal roof deck.
The roofing material consisted of a layer
of tar which served both as a vapor barrier
and to bind fiberglass insulation to the metal
roof deck. The roofing was topped by a
layer of tar binding the outer layer of gravel
to the thermal insulation below.

One firefighter was seriously injured in a
fall during efforts to escape from the in-
tense heat. (See USAEC SERIOUS ACCI-
DENTS Issue #115, 2-11-57.)

. ACT OF NATURE

Amarillo, Tex., Sept. 3, 1967 $1,872,000
Winds, up to 106 miles per hour, rain, and
hail caused major widespread damage to
roofs, glass, doors, and walls of numerous
buildings, and general damage and destruc-

1022535
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tion to various segments of the electrical
power distribution system, the steam con-
densate return, and compressed air distri-
bution systems. Extensive flooding and
water damage were experienced inside the
buildings partially or wholly demolished by
the cyclonic winds. Of 120 vehicles, 92 sus-
tained damage.

. EXPLOSION AND FIRE

Cambridge, Mass., July 5, 1965 $1,453,000
An explosion and fire occurred in the experi-
mental hall of an accelerator complex fol-
lowing the sudden release of 500 liters of
liquid hydrogen. The incident was caused
by the sequential failure of the inner and
outer beryllium windows of a liquid hydro-
gen bubble chamber. During the next three
hours, the initial blaze slowly spread to in-
volve propane cylinders, the contents of
which burned intensely in a secondary fire
which, in turn, accentuated combustion in
the explosion-fragmented roof. Eight per-
sons were injured, one fatally. (See TID-
5360, Suppl. 6, p. 42; TID-22594.)

. REACTOR MELTDOWN

Idaho Falls, Idaho, Nov. 18, 1958 $1,100,000
To permit initial very low-level power test-
ing of an experimental nuclear reactor air-
craft engine, it was found necessary to
modify instrumentation power supplies so
as to reduce interference from extraneous
electrical “noise” effects. However, these
changes had the subsequent net effect of
causing erroneously low-level power indi-
cations as the actual reactor power levels
were subsequently increased. The instru-
mentation error (due to saturation) gave
false security as the actual reactor power
level was slowly increased far beyond that
which the reactor was capable of safely
withstanding. In addition to severe reactor
damage due to overheating, small amounts
of radioactive fission product activity was
released within the test facility. There
were no injuries. (See 1959 NUCLEAR
SAFETY, Vol. 1, #2, p. 57.)



Chart X affords a broad view of the 1943-
1970 accident experience broken down into five
categories, which include “reactors” and four
types of “loss cause.” If the causes of the acci-
dental losses associated with the nuclear reactor
incidents had been distributed between the four
loss causes shown on Chart X (i.e., fire, ex-

plosion, act of nature, and miscellaneous), the
type and relative magnitude of AEC loss causes
would be found to parallel closely those of pri-
vate industry. Stated differently, fire, explosion,
and acts of nature are the principal causes of
property damage in both AEC and private
industry.
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Chart XI shows a breakdown of the AEC The wide deviations in the AEC annual loss
1947-1970 property damage experience and re- experience shown on Chart XI are the result
flects an average annual loss rate of approxi- of a few high-loss incidents.
mately 3.39¢/$100 of AEC-owned property.

CHART XI

AEC PROPERTY DAMAGE RATIOS. . . 1947-1970
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LOSS FROM FIRE

As indicated on Chart X, fire has been the
largest single cause of AEC property damage.
The May 11, 1969, fire at Rocky Flats (see page
15) more than tripled the AEC’s average an-

nual fire loss ratio maintained up to that time.
However, the present AEC average fire loss

1946.

CHART Xii

AEC FIRE LOSS RATIOS 1947 -1970

YEARS

ratio of 2.47 (see Chart XII) compares favor-
ably with that of private industry, a fact simi-
larly true of the MED experience from 1943-
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LOSS FROM CONTAMINATION

Chart XIII presents a breakdown by years
of AEC property damage from contamination.
As noted in the chart, AEC experienced its
largest loss due to contamination in 1969 when
a fire occurred in a plutonium processing fa-
cility at Rocky Flats, Colorado, on May 11.

Personnel exposures were within normal ad-
ministrative limits and no appreciable radio-
activity was released to the environment. The
cost of the incident was $45,000,000, of which
approximately $9,600,000 was based on the ex-
pense for cleanup of radioactive contamination
in the facility.

CHART Xill
CAUSES OF CONTAMINATION DAMAGE TO AEC PROPERTY
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CHART XIV

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR LOSS 1943-1970

Inci-

Remarks

AEC
Property
Damage

dent Date Field Office i—Contractor
No.
1 §-11-69 AL—Dow Chemical Co..__.___.
2 1~ 3-61 ID—Combustion Engineering. .
3 12-13-62 OR—Union Carbide Corp....-
4 11-11-56 OR—Unijon Carbide Corp. ...
5 9- 3-67 AL—Mason & Hanger-Silas
Mason Co.
6 T- 5-65 NY-—Harvard University;
Massachusetts Institute of
Technology.
7 11-18-58 LAR—General Electric Co..._.
8 9-29-65 RL—Battelle Northwest_.___._
9 9-11-57 AL—Dow Chemical Co_______.
10 11- 9-710 SR—E. L. du Pont de Nemours
& Co.
11 1- 5-55 RL—General Electric Co_.__._

12 1-10-36
13 9-13-61

OR—Union Carbide Corp......
AL—Bendix Corp.___..._....

14 10-61 SR—E. I. du Pont de Nemours

& Co.

See footnotes at end of table.

1022340

Fire, starting in glovebox storage cabinet, resulted $45,000,000

ip widespread damage to, and contamination of,
building and contents. (See USAEC SERIOUS
ACCIDENTS Issue #306, 12-1-69)

Reactor excursion. (See TID-5360, Suppl. 4, p. 8;
1962 NUCLEAR SAFETY, Vol. 3, #3, p. 64.)

Expilosion and fire in gaseous diffusion cell. (See
USAEC SERIOUS ACCIDENTS Issues #194,
1-3-63; #203, 4-29-63; #215, 1-17-64.)

Intense localized fire from lube oil-process gas re-
action spread to metal deck roof where fire got
out of control dve to combustible vapor barrier
in roof deck. Damage limited to upper story of
building. (See USAEC SERIOUS ALCCIDENTS
Issue #115, 2-11-57.)

Wind and hailsiorm damage.__.__ ______.___________

Fire and ezplosion damage in experimental area
ensued following beryllium window failure on
liquid hydrogen bubble chamber. Eight people
were injured, one fatally. (See TID-5360, Suppl.
6, p. 42; TID-22594.)

Reactor {uel element melidown resulted from radia-
tion monitoring power system deficiency. (See
1959 NUCLEAR SAFETY, Vol. 1, #2, p. 57.)

Test reactor zirconium tube failure permitted
gross contamination of reactor core and interior
of containment shell. (See TID-5360, Suppl. 6,
p. 27; 1965 NUCLEAR SAFETY, Vol 7, #2,
p- 242.)

Spontaneous metallic plulonium fire in production
drybox line spread to flammable plastic drybox
window through ventilating system to main
filter bank. Much of damage due to spread of
plutonium coniamination during the fire. (See
TID-5360, Suppl. 2, p. 23; USAEC SERIOUS
ACCIDENTS Issue #130, 11-27-57.)

Antimony-beryllium source rod separated, causing
widespread contamination to the reactor room.
No overexposures.

Partial melidown of reactor during startup. Principal
loss resulted from need to remove and replace
part of reactor core. (See 1962 NUCLEAR
SAFETY, Val. 4, #1, p. 104.)

Large process pressure vessel rupture from fatigue. _.

Flood damage, attributed to effects of hurricane
Carla, which caused adjoining creek to rise to
record high of 44.5 feet.

Dislocation and fracture of sluiceways in reactor
effluent canals.
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Chart XIV—Continued

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR LOSS 1943-1970

Indi- AEC
dent Date Field Office !—Contractor Remarks Property
No. Damage
15 11- 663 RL—General Electric Co._____ Explosion and fire in plutonium purification facility. 397,000
(See TID-5360, Suppl. 5, p. 23; USAEC SERI-
QUS ACCIDENTS Issue #237, 12-4-64.)
16 11-20-69 OR—Union Carbide Corp.____ Chemical explosion occurred in processing vessel 350,000
i .during cleanout and decontamination procedure.
 {See TID-5360, Suppk. §, p. 18; wc SERI-
! . OUS ACCIDENTS Issue $162, 3— I
17 11- 3-64 RL—General Electric Co_.#.. Roof fire' severely damaged aguatic hbomory 316,900
o building.
18 2-14-66 OR-—National Lead Co__.___-: Inadvertent release of urdnium hexafitoride. No 294,826
IS significant radiatior exposures. (See TID-5360,
Suppl. 6, p. 32.)
19 6-10-53 SR—E. I. du Pont d# Nemours Platform failed, damagmg raactor actuztor rods._.__ 270,000
& Co.
20 1-28-52 RL—General Eleetric Co_____. Fire destroyeg- one-story 75’ x 140’ frame construc- 269,578
T tion warehouse. No sprinklers, (See USAEC
SERIOUS ACCIDENTS Tssue #21, 3-7-52.)
21  4-28-50 SAN—Lawrence Radmtlon Multistory, unsprinklered-ftame resaumﬁ bungmg 258,712
. ‘Laboratory. .. 7 destroyed by fite. .
22 . 4+17-60 WEGeneral Electric Co...... Fire invelving et fuzl elements within process 250,443
w0 dissolver led to damage of equipment and con-
' tarmination spread, (See TID-5360, Suppl 3,
p. 20; 1961 NUCLEAR SAFETY, Vol. 2, #4, .
h . p. 52.)
28, 9-13-60 SR—E. L du Pont de Nemours Coniaminated cooling water discharged from canyon ' 250,050
& Co. onto floor. No overexposures. (See TID-5360,
’ Suppl. 8, p. 22.)
24 12-29-52 AL—Holmes and Narver______ Typhoon damiage. .. ... ... 250,000
25 12-13-63 OR—Goodyear Atomic Corp... Transformer in switchyard suffered internal failure__ 244,800
26 6- 4-57 SR—E. L. du Pont de Nemours Leak in reactor heat exchanger resulted in loss of 202,000
& Co. heavy water moderator.
27 10-29-52 OR—Government.____.________ Fire following tractor-trailer acmdent spread to, 200,000
and ultimately destroyed, cargo and tractor-
trailer, Bulk of loss due to self-sustaining com-
bustion of massive uranium. (See TID-5360, p.
: 46; AECU 3613, p. 9.)
28 12-26-69 Al—Mason & Hanger— High explosives. detonated during remotely-con- 200,000
‘ Silas Mason trolled pressing operations.
29 8-15-58 OR—Union Carbxds Corp-.--.;t Welding sparks ignited fiberboard and fire spread 199,923
oe ) rapidly through wood frame building. (See
- ....USAEC SERIOUS ACCIDENTS Issue #139,
o 5530-28-58.)
30 1-20-65 SAN—Lawrence Radiation Material release to atmosphere. (See TID-5360, 185,000+
Laboratory Suppl. 6, p. 16)
31 6-21-67 RL—Douglas United Nuclear__ Oil fire in heat exchanger cell of reactor_. . ___.______ 185,000
32 7- 2-50 OR—Union Carbide Corp._... Transformer in main switchyard. Fire..__._______. 171,000
33 8- 6-70 SAN—Lawrence Radiation Accidental release of tritium occurred when automatic 165,000°
Laboratory. safety devices discharged the gas through a 100-
foot-high exhaust stack. No overexposures.
34 4-23-58 SAN—Lawrence Radiation Rotor bolt sheared off and got between generator 140,000
Laboratory. rotor and stator, tearing insulation and shorting
wiring.
See footnotes at end of table.
22
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Chart XIV—Continued

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR LOSS 1943-1970

Inci-
dent
No.

Date Field Office !—Contractor

Remarks

AEC
Property
Damage

35

36

37

38

39

40

41

42

48
44

45

46

47

48

49

50

8-18-60 SR—E. I. du Pont de Nemours
& Co.
6-17-56 OR—Union Carbide Corp

10-26-61 Al —Sandia Corp. (Sub-
Wurlitzer.)

8-21-59 SR—E. I. du Pont de Nemours
& Co.

5~ 6-656 NY—Harvard University;
Massachusetts Institute of
Technology.

1-23-49 RL—General Electric Co

1945 AL—Los Alamos Scientifie
Laboratory.
6- 4-70 SR—E. I. du Pont de Nemours
& Co.

1946 OR—Mallinckrodt Chemical
Works.
7-23-567 LAR—General Electric Co

7-24-64 SR—E. L. du Pont de Nemours
& Co.

11-10-60 SAN-—Lawrence Radiation
Laboratory.

10-30-59 SNR—General Electric Co. -

11- 8-57 SR—E. I. dv Pont de Nemours
& Co.

8-22-70 RL—Battelle Northwest

3-26-683 SAN—Lawrence Radiation
Laboratory.

See footnotes at end of table.
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Fire followed a hydrogen-sulfide gas release from
a tritium process equipment condenser.

Hydrogen explosion occurred in 125,000-gallon
evaporator feed tank. (See USAEC SERIOUS
ACCIDENTS Issue #86, 9-1-55.)

Fire followed friction or static ignition of ‘“heat
pad paper’ containing powdered zirconium.
(See TID-6360, Suppl. 4, p. 30.)

Solution leaked from loosened flange during main-
tenance work on waste evaporator in hot canyon,
vaporized and contaminated a crane. (See TID-
5360, Suppl. 3, p. 13; USAEC SERIOUS ACCI-
DENTS Issue #157, 12-15-59.)

Fire in modulator electrical pulsing equipment for
accelerator. N

Hexone-nitric acid chemical explosion followed by
fire seriously damaged building. Spread of con-
tamination was minor factor from loss view-
point.

Fire initiating in oil quench tank ignited and spread
through frame shop building.

Solution containing 20 grams of curium-244 and
americium-243 was mistakenly transferred to the
high level (waste) drain. No overexposures.

Uncontrolled ether-nitric acid explosion in ura-
nium solution purification plant.

Crane overturned while handling a reactor core.
Bulk of loss due to damaged reactor core,

Radioactive gas release accidentally from stack to
atmosphere. No property damage or personnel
exposures resulted. (See TID-5360, Suppl. 5, p. 35)

Fire started in curium processing cave by appar-
ent overheating of oil bath in glovebox. Loss
confined to one room, but all contents complete
loss. Minor release of radioactive materials to
environment. Damage due largely to fire de-
stroying equipment. (See USAEC SERIOUS
ACCIDENTS Issues #169, 11-25-60, #175, 4-
5-61).

Air-oil explogion occurred in air flask component
of a 8,000-psi hydraulic oil system. (See USAEC
SERIOUS ACCIDENTS Ilasue #155, 11-19-59.)

Zirconium-clad fuel element failed under test. A
series of complications followed, chief of which
was conlaminated 1water leakage from earth
basin through abandoned construction pipe-
lines. No personnel exposure or property damage.

Estimated 1,000 curie strontium-30 release occurred
during an attempt to measure the liquid level
in a strontium-90 storage tank. No significant
exposure.

Criticalily occurred during subecritical experiment
ipvolving fissionable materials and small fire
developed within enclosed concrete vault. (See
TID-5360, Suppl. 5, p. 17.)
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Chart XIV—Continued

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR LOSS 1943-1970

Fleld Ofice (—Contractor

Remarks

AEC
Property
Damage

Inct-

dent Date

No.
51 2-20-62
62 11-13-63
68 8- 5-68
54 1-17-589
65 12- 8-54

66 11-11-56

67 8-23-65

58 65-19-57

69 2-13-58
60 &~ 565
61 7-31-65
62 8-31-57
63 2- 1-51

64 9-19-64

66 12- 245

66 3-29-57

67 3~ 3-67

68 9-21-58

SAN—Lawrence Radiation
Laboratory.

AL—Masson & Hanger-Silas
Mason Co., Inc.
RL—General Electric Co

CR—Union Carbide Corp. .

SR—E. 1. du Pont de Nemourz
& Co.

SR—E. I. du Pont de Nemours
& Co.

RL—Battelle Northwest._____.

NV—Reynolds Electrical &
Engineering Co.
RL—General Electric Co

AL—Holmes and Narver

OR—Mallinckrodt Chemical
‘Works.

NV-—Reynolds Electrical &
Engineering Co.
OR—Union Carbide Corp____.

PNR—Westinghouse Electric
Corp.

SR—E. I. du Pont de Nemours
& Co.
AL—Holmes and Narver

Ses footnotes at end of table.
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Fire initisting in hot plate in research laboratory
broke out in attic and spread through two-
story, frame, unsprinklered building.

Chemical exploston in explosives storage igloo..____

Disintegration of emergency (urbo generafor from
overspeed following dual failure of the governor
and the overspeed trip devices. (See USAEC
SERIOUS ACCIDENTS Issue #142, 1-21-59.)

H‘:ti:!: :cimu'f 1aA  +n ocoavars
electrical fire. (See USAEC ACCIDENT AND
FIRE PREVENTION INFORMATION Ilssue
#92, 2-17-59.)

Wold failues in Jorge water nipe at river numn.
house.

Heavy water moderator loss due to leak in reactor
heat exchanger.

Minor fire and explosion following acetone ignition
in glovebox caused extensive contamination
spread. (See TID-5360, Suppl. 6, p. 24; USAEC
SERIOUS ACCIDENTS Issue #261, 2-15-56.)

Fire destroyed 36’ x 60’ Butler building. Major
damage to generator.

Chemical erplosion occurred in silver nitrate re-
action vessel used to absorb iodine vapors from
process offgases. Incident occurred following
introduction of efforts to extend useful life of
iodine 131 removal equipment. (See USAEC
SERIOUS ACCIDENTS Issue #134, 7-28-58.)

heralran  Failien

Explosion during manual reignition of oil-fired

boiler after flameout during teat.

Helicopter seriously damaged when dropped while
being unloaded by crane from boat.

Ether-nitric acid explosion during attempts to
remove scale from process tank in ursnium
solution purification building. (See USAEC
SERIOUS ACCIDENTS Issue #2, 2-15-51.)

While electrical cables were being lowered into a
test hole, cable broke and fell into hole below
drill rig. (See TID-5360, Suppl. 5, p. 44.)

Fire in cork pipe covering in purge and product
room.

Ezxplosion (pressure rupture) of high pressure auto-
clave during normal operation due to f{atigue
resulting from cyclic thermal and mechanical
stresses, (See USAEC SERIOUS ACCIDENTS
Issue #133, 6-24-58.)

Heary water loss when water flowed onto reactor
top from hydraulic lifting of upper shield plug.
Severe wage action from storm resulted ir damage

to cargo pier, barge slip, and fuel barge.
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Chart XIV—Continued

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR LOSS 1943-1970

Inci- AEC
dent Date Field Office }—Contractor Remarks Property
No. Damage
69 12-55 AL—Holmes and Narver ___ Damage by wave action to man-made island ____ 70,000
70 1-18-67 SR—E.I. du Pont de Nemours Heavy water loss due to leak in heat exchanger 70,000
& Co. for reactor.
71 8-14/17-61 RL—Government.._.__._...._. Range fire. Over three-day period, 62 known grass 69,866
and range fires occurred involving 30,480 acres.
72 5~47 OR—Union Carbide Corp___.. Fire destroyed two-story, f{rame, unsprinklered 69,000
office building.
73 3-18-69 NV—EG&G; NV—Govt; Pire in electronics laboratory and office trailer_____ 67,900
AL—LASL
74 1-22-64 RL—Peter Kiewit Sons’ Co.__. Tunnel collapsed while backfilling over tunnel roof _ _ 66,000
& 3-2-64
75 6-22-68 RL—Douglas United Nuclear.. Reactor scrammed.__ ... .. __ . . ___.._.._.___.._. 66,000
76 9- 9-57 OR—Goodyear Atomic Corp... Transformer failure. No fire. Principal cost for trans- 65,000
former repair.
(i 8-12-67 NV—Reynolds Electrical & Trailer fire caused by overheating of hester unit____ 65,000
Engineering Co. '
78 5-16-54 RL—Blaw-Knox_........_..... Pire followed by sportaneous combustion in jani- 62,355
tor’s closet, destroying building. (See USAEC
SERIOUS ACCIDENTS Issue #67, 7-27-54.)
79  10-16-59 ID—Phillips Petroleurn Co___. Critirality accident occurred in process equipment 61,800
waste collection tank. (See TID-5360, Suppl. 3,
p. 14; USAEC SERIOUS ACCIDENTS Issue
#163, 4-18-60; 1960 NUCLEAR SAFETY, Vol
1, #8, p. 75.)
80 2-25-64 AL—Mason & Hanger-Silas Detonation of high exrplostives during normal process- 60,400
Mason Co., Inc. ing operation.
81 12- 9-56 SR—E. L du Pont de Nemours Heary waier moderator loss due to leak in heat 60,000
& Co. : exchanger for reactor.
82 12- 4-63 AL—Sandia Corp. (Sub-Eagle Transporting heat-pad paper in fibre containers to 58,507
Picher). vault; the paper flashed and fire spread from paper
to other parts of the dryroom adjacent to vault.
83 1-10-68 AL—Mason & Hanger-Silas High explosives detonated during remotely-con- 57,763
Mason Co., Inc. trolled pressing operationa.
84 10-29-61 AL—Government___.._________ Aireraft struck 500’ radio tower. Tower collapsed 67,000
and wing tank torn from plane.
85 6-12-64 AL—Dow Chemical Co__._.._.. Ezplosion occurred within drybox when burning 56,400
plutonium chips dropped into carbon tetrachlo-
ride bath. (See TID-65360, Suppl. §, p. 32;
USAEC SERIOUS ACCIDENTS Issue #2486,
3-12-65.)
86 1-29-66 SR—E. L. du Pont de Nemoure Water anpnly lines and fire sprinkler lines froze__._. 56,000
& Co.
87 6-20-68 AL—Sandia Corp.__.___..._._. Truck Fire. Computer and electronic test equipment 65,673
damaged.
88 5-17-52 AL—Mason & Hanger-Silas Water damage due to rapturad 47 waterline. ... 54,000
Mason Co., Inc.
89 9- 7-55 AL—Reynolds Electrical & Pire in temporary construction warehouse de- 53,608
Engineering Co. stroyed frame building bousing combustible
construction materials. Adjoining acetylene cyl-
inder storage building also destroyed. (See
USAEC SERIOUS ACCIDENTS Issue #111,
11-9-56.)
90 8-25-65 AL—Mason & Hanger-Silas Heoilglosm Aamage L. 62,637

Mason Co.

See footnotes &t end of table.
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AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMACE C

Chart XIV—Continued

Inci- AEC
dent Dats Field Office! —Contractor Remaria Property
No. Damage
91 1-21-66 RL—Douglas United Nuclear.. RBoiler 2t resctar zuffaved intormal damege from £2 100
firebox explosion.
92 4- 9-70 CH—Argonne Naticnz! S2al nlug hlows from research reartnr’s sxnerimental 52,300
Laboratory tube when an experimenter overpressurized the
tube during a leak test. No overexposures.
93 12- 9-63 OR—Goodyear Atomic Corp .. Compreseor in coll debladed whila onatraam  Da K1 =00
blading took place while psi test being conducted,
and was accompanied by small fire on exterior of
compressor shell.
94 9-12-70 NY—Princetoer Univ. Placme Short sieeuil opsrrad on the sasandary side of o K1 ARD
Physics Lab power system in a 4160-volt circuit breaker
cubicle. Three switchgear units damaged.
95 4-17-64 RL—General Electric Co_____. The erroneous placement of some enriched (0,947 81,000
o7) fuel elements within reactor npecessitated
reactor reloading with attendant increased costs
for fuel handling and processing. (See TID-5360,
Suppl. 5, p. 28.)
96 Jan-Feb. RL—Battelle Northwest__.____ Flooddamage __ . ... . .. _._... 51,000
97 6- 5-54 AL—Government_.____.._..__.. Forest fire on an AEC reservation_______.__.______ 50,000
98 1-12-58 SR—E. I. du Pont de Nemours Exrplosive chemical reartion in evaporator outside 50,000
& Co. building. Minor building and contamination ‘
damage. (See T1D-5360, p. 58; USAEC SERI-
OUS ACCIDENTS Issue #41, 3-23-53.)
99 12— 4-51 RL—General Electric Cc Pire of spontanecus origin broke ont in nitrie acid- RO 000
saturated combustible waste used for cleaning
up contaminction from prior criticality incident.
Extent and magnitude of contamination spread
by fire caused abandonment of building. (See
TID-5360, p. 53.)
100 9-29-59 SR—E. I du Pont de Nemours Hurrizane Gracie damoged storage pond dem wa'l &0 000
& Co.
101 6- 566 CH—Atomics International___. Sodium leak occurred in gas-fired sodium heater. . .. 50,000
102 6~ 2-67 AL—Mason & Hanger-Silas High explosives delonated, cause not determined. - .. 50,000
Mason Co.

1 See footnote 1, page 49.
‘Thml::)mm loss figures are based on a current commercial price of about 55¢ per curie of tritium and do not represent the actual

classified
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Section 2

 CRITICALITY ACCIDENTS = -~ = =

In the AEC'’s operational activities (nnt li
censed) for the past 28 years there have been a
total of 26 occasions (see Chart XV) when the
power level of fissile systems became uncon-
trollable because of unplanned or unexpected
changes in the system reactivity, On three oc-
casions, the power excursions were planned;
however, the fission energy released during the
excursion was significantly larger than was
expected. There have been a total of six deaths
attributable to criticality accidents. The prop-
erty damage resulting from these excursions
has been approximately $4,455,000; however,
98% of the property loss was due to the SL-1
reactor excursion.

Further study of this accident record reveals
that nine of the unplanned excursions occurred
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hohind heavv shielding and three of them oc-
curred in facilities remotely located with re-
spect to personnel. Hence, the probability of
injuries to people was reduced almost to the
vanishing point. It is also noted that fourteen
of the accidents occurred during experiments,
gix occurred in production or processing facili-
ties, and five in reactor activities. In these
laboratory, production, and reactor facilities
there were, respectively, two, one, and three
fatalities.

A review of these incidents has been made by
W. R. Stratton, University of California, Los
Alamos Scientific Laboratory, Los Alamos,
N. Mex. All we have done below is to prepare
a brief description of each incident.



CHART XV

CRITICALITY ACCIDENTS IN USAEC FACILITIES®

Date Location Active Material Geometry Total Cause Physical Damage $ Lows
Flesions
METAL SYSTEMS IN AIR
Aug. 21, 1948  Los Alamos, New Marxico 4.2 Kg é-phase Pu Spharical core ~10% Hand staciang Nons -
tongetar- reflector
earbide
rediscted
May 21, 1946  Los Alamos, New Maexico 8.2 Xg #phase Pu Spharicai core ~8 x 104 Hand stacking None -
Be reflected reflector
Apr. 18, 1962 The Los Alamos Scientifs 2.4 K¢ Cytinder 1.5210% Computation error Nooe -
Lab., New mexico maetal, 339, U-23§ anreflacted
Fab. 8, 1954 The Los Alamos Scientifie 53 Kg uranium Sphare 5.6 210  Incorrect operation Slight warping of $800
Lab., New Mazxico matal, 939, U-238 unrefisctad pieces
Fab. 12, 1957 The Los Alamos Sclentifie 54 Ky uranium Sphere 1.2 x 10" Shift of axperiment Warping, ondation $2,400
Lab., New Mexico matal, 939, U-288 unrefiected near meiting close
{GODIVA) except for to eenter
sxpertment
Naov. 10, 1961 The Osk Ridge National 78 K¢ uranium ~10» Too rapid assembly None -
Lab., Tennesses metal, 937, U-238
Mar. 26, 1963 LRL Livermore Calif. 47 Kyg 989, U-285 Cylinder 5 x 104 Too rapid sssermbily Assembly muchine 594,881
refiacted and fire effects
BOLUTION BYSTEMS
Dec., 1949 Tha Los Alamos Scientific ~1 Kg U-285 Sphere graphite 34 x 10% Manuai withdrawal Nooe -
Lab., New Mezico TO(NOM in reflscted of two poison
18.6 liters water control roda
Nov. 18, 1961 The Hanford Works, 1.15 Kg Pu Sphere 937 full 8 x 10" Poison control rod None -
Richland, Washington Pu:(NO%, in unrefiectad run out too fast
63.8 litars water
May 28, 19564 The Oak Ridgi National 18.3 Kg U-236 Cylindrical 12108 TAting of inner Nooe -
Lab., Tenneas s UOsF tn 55.4 annuine poison cylinder
liters water uarefiectad
Fob. 1, 19568  The Onk Ridge National 27.7 Kg U-236 Crtinder 1.8 2101 Fulling scram set ‘Warping of bottom -
Lab, Tennesses UOF; in 68.9 unretiected up waves creating of cylinder
liters water s critieal geometry
June 16, 19568 Y-12 Processing Plant, 2.5 Kg U-238 Cytinder concrets 1.3 £ 102 Wash water added to  None $1,000
Oak Ridge, Tenneasee TO(NO®, in refactad below TO,(NOY, solution
56 Liters water
Dee. 80, 1953 The Los Alamos Sclentific 827 Kg Pu Cylinder water 1.8 x10'  Agitator created a Nooe -
Lab. New Maxico PuO:(NO, in reflected below eritical geometry
Pu Processing Plant ~1868 liters water
Oct. 16, 19569  Chemical Processing Plant, 34.5 Kg U-285 Cylinder concrets  ~4 z 101 Solution surged Nooe $61,800
Idaho Reactor Testing ~800 liters reflected below from sale to (to recover
Ares TVO(NOT); watar unsale geommetry contam. solution)
Jsn. 26, 1961 Chemical Procemsing Plant, 8 Kg U-238 Cylinder éx o Solution pumped Nouns $6,000
I1daho Reactor Testing VO, (NO" tn from wafe to
Area 40 liters water unsafe geomatry
Apr. 7, 1962 Hanford Atomie Products  Pu Bolutton Cyiindes 8 x 101 Sotution over flaw down $1€00
uhsafs geometry
transfer tank
Jan. 80, 1968 Y-12 Procemsing Plant, 3.3 Kg U-233 Sphate water 1.1z 10%  Bolution surged Nons -
Oak Ridge, Tennemsee TO(NOW, in refiected trom safe to
20 Uters watar unsale geomatry
INHOMOGENEOUB WATER MODERATED SYSTEMS
June 4, 1945 Los Alamos, New Mesico 85.4 Kg P» ~8 2 10%  Water seaping Nope -
~88% U-288 water reflocted between blocks
1 /2-in. cubes
Mar, 20, 1951 The Los Alamos Bcientific 2 cylinders 2 cylindars 1017 Scram increased Slght oxidation -
Lab., New Mexico urantum 24.4 and watar reflectad reactivity
38.5 K¢ 939, U-238
June 2, 1952 The Argonns Nations| 6.3 Kg U-238 Inbomogenecus 1.22 3 1087 Manual withdrawai Plastic detroyed et
Lab. oxide particies eylinder watar of centrul safety
(n plastic reflacted rod
July 22, 1954 The Raactor Taating Area, TU-A1l plates Inbomogensous ¢.88 1 104 Estimate of sapectad Raesctor destroyed —
Idaho Falla, Idaho cind with Al cytinder water axcursion too low intentionaily by
(BORAX) moderated tast
Jsn. 8, 1981 Idabo Reactor Testing U-A1 platas Inhomogeneous 1.5 108 Under study Ertensive to reactor 34,350,000
Area (BL~1) ciad with A1 cylinder water
moderated
MISCELLANEOUS SYSTEMS
Teb. 11, 1945 Los Alamos, New Mexico TUH pressed in Cylinder ~8 x 101"  Raflector added UHLstyres cubes —
styres and /or source swaollen and
o large blistered
Nov. 29, 1958 Idaho Reactor Tasting 1/2-tn. TU-285 rode Cyiinder, rods 4.72 301" Incorrect scram used  Core molten Not reported
Ares (EBR-1) cocled by NaK
July 8, 1956 The Los Alamos Bclentific 58 Ky uranium Cylinder 3.2z 101 Too rapid assembly Noae —_
Lab., New Maxico 889, U-235, 2 and
8 mil doils
May 18, 1967 Loa Alamos, New Maxico  TU-235 in gruphite Cylindricat 4z 10w Improper procedurss  None -

*For additfonal information on thess accidenta, see previous TID-5360 saries and “A Raview of Triticality accidenta” by W. R. Stacton, University uf Laulornia (LASL, .
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CRITICALITY EXCURSION INCIDENT
Oak Ridge, Tenn., Jan. 30, 1968

Unexpected criticality was achieved in a
volume of an aqueous solution of a salt of U2
during a series of routine critical experiments
in progress in a well-shielded assembly area of
a critical experiments facility. The criticality-
radiation alarm system functioned as designed,
the evacuation of personnel from the building
was prompt and orderly, and the excursion was
terminated expeditiously by a negative coeffi-
cient of reactivity and was prevented from re-
curring by the action of the safety devices. The
fission yield was 1.1 X 10'¢, Gamma-ray sensi-
tive personnel dosimeters read immediately
following the excursion showed no direct ex-
posure greater than 5 mr to any person present.
There was no property damage or loss of fissile
materials. An estimated 100 cm?® of solution
(15 g of U) were spilled when a rubber-
stoppered connection immediately above the
sphere was dislocated.

The purpose of the particular experiment in
progress was to establish the critical concen-
tration of a sphere of the solution of uranyl
nitrate surrounded by a thick water reflector.
In the course of approaching criticality by in-
cremental additions of solution, a small volume
of air was observed entrapped in a flexible
transparent tube. Supercriticality occurred dur-
ing an attempt, by remote manipulation of
liquid levels, to remove the air.

ACCIDENTAL CRITICALITY EXCURSION
Los Alamos, N. Mex., May 18, 1967

A nuclear excursion of 4 X 10¢ fissions took
place in the critical mockup of a high power
density reactor. There was neither damage to
the equipment nor significant exposure to per-
sons; nevertheless, the incident indicated poor
practice and an undesirable interpretation of
operating procedures which has been corrected.
The reactor mockup is fueled with elements
composed of fully enriched uranium in a graph-
ite matrix, and a smaller number of graphite
moderating elements. This permits a relatively
small core volume (250 liters). The core, housed
in a graphite cylinder, drops out of its Be re-
flector for loading. Control and safety drums
are within the annular reflector.

f0225u8
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Before the incident, fuel along the core axis
was replaced by additional moderating elements
to investigate flux-trap effects. Instead of the
usual step-wise interchange of elements, the
entire moderating island was installed. Then,
instead of step-wise multiplication measure-
ments while inserting the core into the reflec-
tor, which is proper for initial approaches to
criticality, there were no measurements during
interrupted insertion. It had been inferred from
the behavior of different moderating elements
in an earlier mockup that the overall reactivity
change would be minor., This was a serious
mistake, for the actual change proved to be
about $10. Before complete closure was
achieved, a very short period and scram (drop-
ping the core and actuating the safety drums)
occurred.

NUCLEAR EXCURSION AND FIRE
Livermore, Calif., Mar. 26, 1963

A nuclear excursion and subsequent fire took
place during a subcritical experiment in a
shielded vault designed for critical assembly
experiments. The excursion was estimated at
4 < 10" fissions and was followed by oxidation
of the enriched uranium metal in the assembly.

The cause of the excursion is believed to have
been directly attributable to mechanical failure.

The total property loss was $94,881.

NUCLEAR EXCURSION
Richland, Wash., Apr. 7, 1962

An unplanned nuclear excursion occurred in
a plutonium processing facility because of the
inadvertent accumulation of approximately
1500 grams of plutonium in 45-50 liters of
dilute nitric acid solution in a 69-liter glass
transfer tank. The sequence of events which
led to the accumulation of the plutonium in
the tank cannot be stated positively. However,
it is believed that, when a tank valve was
opened, the solution from another process vessel
overflowed to a sump and was drawn into the
transfer tank through a temporary line be-
tween this tank and the sump.

When the excursion occurred, radiation and
evacuation alarms sounded. All but three em-
ployees left the building immediately, according
to well-prepared and -rehearsed evacuation
plans. Fortunately, they were not in close prox-






tion exposures in the range of three to 27 rem
gamma radiation total-body The
maximum whole-body beta radiaticn wne 190
rem.

Some gaseous figssion products,
radioactive iodine, escaped to the atmoesphere
outside the building and were carried down.
wind in a narrow plume. Particulate fisgion
material was largely confined to +the reactor
building, with slight radioactivity in the imme
diate vicinity of the building.

The total property loss was £4 350 000 (See
TID-5360, Suppl. 4, p. 8; 1962 Nuclexr Saf-ty
Vol. 3, #3, p. 64.)

expnanra

inchdinge

CRITICALITY INCIDENT
ldaho Falls, ldaho, Oct. 16, 1959

A nuclear incident oceurred
equipment waste collection tank whan an arci-
dental transfer was made of abont 200 Jitarg »f
uranyl nitrate soluticn, ccnfm'm'ng ahont 24
ra1

in a nroreas

nercent
H

to a geometrically unsafn +zmk thrmw"* a 1 ine
formerly used for waste transfers.

Limited visual inspeetinne and tast indirated
that no significant property damage or Inaa re-
sulted beyond the approximately $60 000 enat
to recover contaminated uraninm enlutinn wa.
sulting from the incident.

Of the 21 personne! directly invnlved in thia
incident, seven received external exposures +n
radiation. The exposures were 8, 6, 3.95, 1.50,
1.38, 1.17, and 1.17 rem. Two
received external exposures to the skin of 50
rem and 32 rem. No medical treatment waa ra.
quired for the 21 personne!l invelved (Res
TID-5360, Suppl. 3, p. 14; USAFC Serione
Accidents Issue #163, 4-18-60.)

:Y-,J:‘-",l"n'ln nlon

FATAL INJURY ACCOMPANIES Coimimanivy
ACCIDENT
Los Alamos, N. Mex., Dec. 30, 1958

The chemical operator introdvueed what was
believed to be a dilute plutonivm enlution fram
one tank into ancther knowm tn eontain more
plutonium in emulsion. Solide eontaining »ly
tonium were probably washed from the httom
of the first tank with nitric acid and the re.
sultant mixture of nitric arcid and phitarinm
bearing solids was added to the fpnl rcartain
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ing the emulsion. A eriticality excursion oec-
curred immediatelvy after starting the motor
to a propeller tvre atirrer at the bottom of the
second tank.

The averator fell fram the low stepladder on
which he waa standinge and stumbled out o1 the
dnor into the snow. A second chemical operator
v an adinining room had seen a flash, which
nrahably resulted from a short circuit when the
mntor tn the atirrer started. and went to the
man’s assistance. The accident victim mumbied
te fplt ag thauoh he was hurning up. Because
nf +his it waa assumed that there had been a
chemical accident with a probabie acid or
plutonium exposure. There was no realization
that a criticality accident had occurred for a
number nf minntse Tha miantity of nlutonium
which actually was present in the tank was
about ten tumes more ian
be there at any iime Guiiug Ml procodire

The employee dieqa 9o nuurs iaica siuii the
etfects of a radiation expusuiv witl tho who!~
body dose calcuiatea o be 12,000 ieun .

Two other empioyees received iadiation oz
posure of 134 and o3 rem, respeciively. Jidp-
erty damage was neghglble (See TID-5360,
SUuppl. 2, p. 0U; USALC St tvue dacoadonfo 10000
#143, 1-22-59.)

¥v

NUCLEAR EXCUKSIUMN
Oak Ridge, Tenn., June 16, 1958

.A; nunlans annident ncenrrad in a RR.gallon

;;;;; Arm in a nrocesaing area in
f.,hzn‘x, ,,,.,..”.Lm.l nwaninm ia recovered from var-
ioun moteriale he nhomiecal methnde in a com-
pley nf aquinment This recoverv process was

‘::JIZ wnmnAdaled at the time of the accident.

el ™ S

LLonT

ing materiz! +honoht o ha water from safe 5-
inch storage plpes into an unsafe drum.

uhbuu \,..-y.vd i
drum carrying out routine plant operations
and maintenance. A chomiral aneratnr waa nar.
ticipating in the leak testing whlch inadvert-
entlv set off the reaction. He was witnin turee
to six feet of the drum, wnile the other seven
emplovees were from 1b to oU Ieet away.

TTsing snecial nnst hoe methnds for determin-
ing the nentron and gamma exposures of the
emplovess invnlved it waa estimated that the
481 rem 428 rem. 413

Yomt mrnpspwnd whils thew wara drain-

s e Al el ?\v“‘? nf +ho

picht men raraived:
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86 rem,

rem, 341 rem, 298 rem, 86 rem, and
29 rem.

Area contamination was
tamination costs amounting

During this incident 1.2 fiesinna or
curred. (See TID-5360, ‘"\‘uph‘ 2, p 25
USAES Serious Accidents Issue #1828 295
59; USAEC Health and Sofrty 2
Issue #82, 9-5-58; 1959 Nuolersr T fots Vol 0
#2, p. 59.

with Aanan
+a Tnge thapn @1 NNN

e 1Ms

c”r?‘“*'
3280,

N N ey

GODIVA EXCURSION

Los Alamos, N. Mex., Feb. 12, 1957

1.~ A ‘A‘.- L

remamhita o

The “Godiva” assembly was tc b v-
radiate uranium-leaded graphite pomples
samples were to be heated in o chizlded furmnee

exposed to a “prompt” burgt of newtroms omd
then transferred toc a countor for ovoluntion

™~

The experiments are conducted ot an fenlated
gite in a building zeparsted from the somtre!

room and all personncl by chout o punrie- of
a mile.

On the occasion of
bursts were being produced. In tha proneas oF
lowering the top safety blocl,
burst occurred-that was est:m"%n‘ to hove nro.
duced 1.2 x 10 fissicnc. The cnergy e ::"""*
enough tc tear the
assembly, knocking onz t2 the Aco-
tort the steel reds in the frome
was deformed and there was muerh maore anre.
face oxidation than usual.

There were no per qornl ;v)jyir;na Ar AVeravNN
sures. No gamma radintion ahnve ‘Wf"fm'n"“"
was detected outside the reactor hnilding Ra-
diation levels in the hnﬂﬂwno' were hwh ini-

tiany .. .seven rcen*gf?‘s ner 'hnnv oamma 1|1nf

+hhn nnnw-‘lnrv#

T ™
Ve’ -

an v\hovﬂnnfpﬂ

uraniumn Froam the

”'-qnqnm v\nr*o
r
anAd $a Ao

'T‘Fn nEanitnm

20,000 counts p-er mmutn ’:n- 7“ e ""n"w‘
alpha on horizontal surfaces about the room;
therefore cleanup procedures were delayed 212
days until they could he completed withant un-

necessary exposure to cleanup personnel.

The total propemv Inge wrna oatimated at
$2,400. (See TID-5280, Svpp! 2 p 72
USAEC Health and S~fety Tofrrmotion Teaue
#75, 1-8-58.)

HONEYCOMB EXCURSION
Llos Alamos, N. Mex., July 3, 1956
Too rapid assembly nauged the rrntrm 4o he
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rome r\vnmnf']v avitipal

3.2 ¢ 10¢ fissions.
Thors wars nn radiatinn eynnsnre’ Nor anv

nranarttr Aamaen ne a reanlt nf +he inrident

The hnrat vield was

EXPERIMENTAL REACTOR

Oak Ridge, Tenn. Feh. 1. 1054
7 . s o™ 2 v VR RSP
P O A p ool sl d ! :
- .- . . 1 Lee am
erd uoe\.n..,‘_, UL G N TP A |

overaddition of fuel to the assembly Before
reaching the critical point, the hand-operated
valve was turned off. However, fuel continued
to be added t

anre jvr dha Tina

P +rmm A £ n od-
Lo La¢ ICQLior Jltcausc cI zir pr

Althaneh the antamatin gafPfV
aganrine tarminatinn nf the
huret nancidornhla fuel wao dienlared fram the

avatom Ancrated

roartnr Tha numhar af fisaiona in the bhurst
wag aatimated +n he ahent 1 A v 1M7

No carinna avnnanrea resnlted. since all per-
annmnal wravre ‘q}wip/]ﬂpﬂ hr a minimnm nf five feet
nf annawata

Thaera waa nn aienifirant nronertv

damage and all uranium was recovered. (See
TIN_R2A/N, Sprnl 1 . BN

CORE MELTDOWN
idaho Falls, Idaho, Nov. 29,
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than anticipated and resulted in consequent
melting of the fuel elements.
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BORAY ! EXPIOSIONM
Idahe Falls, I1dahe lIuly 22 1054

Neatrietine Af +he Rarav T Raartor raleased



135 MW-gec of fission energy.
More than 200 safety experiments were m;
on the Borax I Reactor sxmh‘"*'“" contral rad
accidents. For the last test, cond!
up so that the reacter would be »om ‘W Aoatrne

tion.

The tests were carried out by withdrawine
four of the five control rods far ennveh +n male
the reactor critical at a very lew power leve!
The fifth rod was then fired from the core hy
means of a spring. In this test, the rod was
ejected in approximately 0.2 seconds. After +he
control rod was ejected, an explosion tonl plare
in the reactor which carried away the eontral
mechanism and blew cut the core. At half a
mile, the radiation level r Par.
sonnel were evacuated for about

rose to 25 mrhr

20 mirmteas

No one was injured and the destruetion of
the reactor was part of the cost of the experi-
ment. (See TID-5360, p. 29.)

EXCURSION IN AN ENRICHED URANIUM
WATER SOLUTION

Ock Ridge Tenn., May 26, 1954

The experiment in pregress at the time of the
incident was one in a series designed to stndy
criticality conditicns of uraninm.water
tions in annular eylindrical containers

anii-

The cause of the accident wne a dianlacement
of the central tube, effectively a poiann rnd tn
a region of less impertance. Thie dieplarement
resulted from a dislocation ~f the pnaitioning
spider by a pin, used to connect sectinns of the
liquid level indicator rack, protruding beyond
the side of the rack and engaging a leg of the
spider as the indicator was raised. Removing
the compressional force from the top of the
central tube allowed it to fall against the inside
of the 10-inch cylinder. Although the displace-
ment was small, it was suffcient tn ranse a
large increase in the effective nontrnan mnltinli.
cation.

The safety system apparently operated nor.
mally and the reaction was stopped automati.
cally. All personnel in the building dnrine the
incident were protected by a minimum of five
feet of concrete Shle!d“;g ; +Fnrnfnro nn gerinng
exposures were incurred. {See TTﬁ—nBRO n.
18.)
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SUPERCRITICALITY EXPERIMENT
Los Alamos, N. Mex., Feb. 3, 1954

ey 3 TR ——

ThC Dl bonmpr A iy tha nanraa nf an av.
1 Aer ~F
Veiuive Chudy of the peopartiea of aunaereritical
rwdiillon Yoots pendsand ke an aceembly of

fissionable metal. This study was covered by a
:pt}n’ﬁn Ty-mnﬂ*wy-n A vofaronce check of critical
snmAditiama nworaded aach annercritical hurst.
- ,‘H.,,,. mrmidle anffriant nower far a de-
larrad nhnnb it waa enstomarv to set
L‘Cl’!f:‘f! vado nt +ha ?nnﬁ-inn Af minimnm reac-
R

mritinnl

svmenmt o

oot reactivity haoster in the
frrw nf n fisainnahla metal slug. This time, when

+ho hnneter waae inaerted. radiation indicators
and the

AP Tn

ananmhle torrrorafore recnrded went

fén waturn in o faw winntes), and
Tha reanitine shock
separated parts of the assembly and damaged
steel supporting members.

There was no injury. The property ioss was
an expenditure of $600 for repair of the as-

sembly. (See TID-5360, p. 9.)

nrmaren  Yrrowa  oetiindasd

SUDDEN INCREASE IN REACTIVITY DURING
CONTROL ROD TESTS
Lemont, Ill., June 2, 1952

Manual withdrawa: of a contrul 1o Jicin w
critical assembly caused an accidentai super-
criticality.

The operation being conducted was the Loni-
palxavu of w oericr :f v\nwv'l" mannfartured ron.
(78 UA .lUuo.

ot . > s s
LLIE DLebalUcri v Cidaa

. e
MYy adsovd u‘u‘b

! -
walci

ke m

woacinicr, = :‘.f‘ﬁf‘f“'f‘ cafa mathnd of

shutting down the assembly when core changes

The atendard rad waa remaved

FREes

and the first of the series of control rods to be
Svvawtarl

The assembly was filled with water with the
test control rod fully in and the standard type

custicl rods _.‘"” incartad Withdrawal of nne

PR
Uk ek

caused the assembly to become critical and the
nower was leveled off while the desired meas-
nrements were made. The control rod was then
reincerted into the original *“in’’ position.
With the water still in the assembly, the four
membheara nf the erew then went into the assem-

W ta OO
Duy &

. EU T P
AlE W oG Lo,

bocdbnd vmen
tested was

1-“.]

Lo smmbmnl wmade
Ll

29 prantimatora

far the nurmnaa of renlacine the con-

trol rod which they had just tested. The group
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leader went up on the platform, reached ont
with his right hand and started to pul) rnt the
tested rod. As soon as he had withdrawn it
about one foot, the center cof the assembly
emitted a bluish glow and 2 large bubble
formed. Simultaneously, there was a muffled
explosive noise. The group leadsr ot 7o oFf the
control rod which he was removing and i+ ol
back into position. left tha neeomhly
room immediately and went 0 the contrnl raam

Four employees received radintion aypnonves
ranging from 12 to 190 rem (See "‘Th_.,,.\w,,‘

p. 23.) .

The orew

o~
B 15

CRITICALITY RESULTS FRCM ER
CALCULATIONS
Los Alamos, N. Mex., Apr.

pas

18, 1952

Two stacks of fisgionabls disle wove haine
built up stepv
assembly with the twe stz
by remote f'ontrc? The

rige to give 2 slightly epheritiee]
n},—:’ hwaneht tneeathor
cks bronght tor

imAiridant abaslrn arawra

built up by hand in fixed 2- Rliasr amd thna
two stacks broag“t together only by »emnta

mechanisms.
After two members of the nporatine crew
calculated errcrnecucly from provinpe stana that
one more disk could he zddc‘ znfoly e Adole
was added and, with attempted contion  the
system was assembled remotely, Radintion
dicators went coff-zcale, actuating sorame,
tron counters ja
observed on the televisian vinrer Within theoa
to five minutes indizatore and conmntore watprnad
to operating ranges.
There was noc injury, no lors of moterial

attommntad
in_
hal-1) P

amm raAd qruJ il nn# nf qmnl’o waa
364340041048 pige

halal
damage to facilities, and negligibln lnes of
operating time. (See TID-5340, p 7))

I %14 n’l"
NITRATY

EXCURSION IN A PLUTONIUM
SOLUTION
Richland, Wash., Nov. 16, 1951

Upon completion of volume mensnramante
was thought that some additional nfavmoatior
as to the required diluticn zould he Astovmined
by finding where criticality might nernr on the
rods. The control rod wag pulled fired with werw
minor reactivity effect. Following thia  the
safety rod was withdrawn intermittently =t
high speed (2.3""/sec). A waiting
the delayed neutrcn effect of abnnt 18 wmﬂ"°
was made just to the ineidont Thig wns

i+

nun

s

L-

34

ton short a4 time tn Aetermine whether or not
the ngsermhly was rritieal The nnerators next
haard the aafety eantrola actuate instrument
indicatare mnvad nffarale scalers iammed. and
the mnat startline manifeatation was that of
the “counters” bplaving back
thranoh tha nuhlin address svstem. The nortable
Pre.
writhdrawal had heen

hrealkAdnuwn af

“Tuna?? in +tha eartral »anm waa nffarale
anmahle fonthnar »nd

made.

Thare wars no ininries. The building was suc-
reazfilt- avrant for the test
room and assembly. Before decontamination of
this area was completed, a fire occurred and,

L VIS & S
OIS Iy I

cause of th'e' respread of contamination. (See
TID-53€0, p 14}

~

Annnmtarinatand

Leri1dim e wvan ahandnanad heo

SCRAM MECHANISM CAUSE> UKiliLAai
Los Alamos, N. Mex., Mar. U, i¥5:

Sotlams hebwnan bwn macasa of fission-

B

T i -v-n&a- wrara mnocnrﬂfi Qf nro-

J«A‘-»nn-—-n—

harinantal asna rations.

b;\.uu..v-.,

Remotely controlled operatlons established the

\:;:::::1_ ‘;.,._.-.nn&nl nnnorohnn nf the two com-
~»3d Anndad +kn uvafnm

4~

ru&-w-»-—- —til

ALLo— L~ Bma) mnnanvemant the avatem wasg

san ST ULT
fn
..... W

rerm o moabrandad)

IR e b a s e

~AP mmnla

Vi i,

8 s pam s ~ AP
Dwa seki

vn:\yl‘ Aicacaamhly mechanism
Qafatr manitar indicators went

and the
;,J:-_.,.mnn -nnnror indiratsd anﬂmn‘lﬁ’ Within a

nnn#—nn

nanmtara 1' ammed

imAinatarg and ennintera retnrned

L2 smarntine wanmaa and indicatad a ranid de-
Y

Ve g iwm e ial

cay of radiation.

.~ e e <-~va' na Inee af matarial and
v B fn -‘-] J-vv-n [N TT“ KQQ(\ n 1%

ey \Au‘.-—o- P

CRITICALITY DURING CONTROL ROD TESTS
P ’;AI,.:.,.‘...‘ N Mas Narombaer 1040

The reactor was being remodeled for higher
power operation. As part of the reqnired al-
toratinne. twa naw santenl voda had heen placed
$v +hn mwoknm in additinn +n the three existing
rrntrnl »ade

™o am’n]nvm whn had hnilt the rad control
merhaniam wanted tn test the comparative fall
+timpr ~f these naw rnda Ha nnened the enclo-
anre nn ton nf tha raactnr and mannallv jifted
tha wnda naeclacrtine the nossibility that this
wanld afFont +ha voartivity nf the reactnr be-

range of jte birhor pawer arranmameont Here-



tofore, the three existin
for safety.

smpemn b ATy

Normally, rods are raized r¢

Laimomn Aln
pbgshosiideted

-~ ,uL...nA-n—J

e bd

‘.._u..,k...x.,

r\r\ﬂ*wﬂ‘ e al e

control room when the contrz!
by a key switch. Since wrere pulled out
manually with the panzl boing o, oz couizmont

Prebeva whaain meay haw wigesepiloioaln

was turned on except 2 diroct recding tomprre

(SRS

feembiia Al Cambd Vel

$him wadn verams w3100

aale L

uuuuu rv-\—-‘
ture meter. Therefcre, there weore ny noutron

gensitive devices t¢c record or worn of 2 sz in
the neutron level. It oz zast choorrod ot

after the incident thzot the recotor tompornturs
had risen about 25° centigradc.

The removal ¢f the fvo rodo poakalkly
AK of about 0.26 percent,
tial period of akout 2.1°

measured temper

L el
<

mpadiyale s e
I’,,...-..‘.o

LR o b

ndrrmen

ature cocfficiont cpprori
mately —0.034 percent k/C°, the obhgerved
temperature rise indicater tho rod:

sufficiently long so that the rcoctor
by the negative temperature cocfReiont,

The smplares dnine

There were ne injuries.
the work received 2.5 rem of gamme radictier

,.c,.,,.¢.m. .w.,: SR P

age done to the reac
material. (See TID--5360, p. _-,.}

~e .,M,.m

INADVERTENT SUPERCRITICALITY RESULTS
IN DEATH
Los Alamos, N. Mex.,

May 21, 1946

Aﬁm,...~¢.,.‘&..4,,

A senior scientist was demenctroting
technique of critical assembly and
studies and measurement:s to cnother
The particular technig
onstration was to e
beryllium arcund 2 mazz 2f fccicnakle oot

+hn

JR

Vmern A 2
1o v Tarra d e
uc fmployryia

bring 2 hellow homiznhors ~F

which was resting in a similar loweor hollz
hemisphere.

The system was checked with two ono ineb
spacers between the upper hemicphere nnd the
lower shell which contoingd the
material; the system was guberitinal o4 *7'""

time.

Then the spacers were remzoved oo thot one
edge of the upper hemi rortad
lower shell while the cther m‘gh
hemisphere was supported by
This latter edge was permitted 2
lower shell slowly. Wi ’
serewdriver, t}”e cther d
upper shell with the thom® plaecd
ing at the polar

Af +hn stvnnaw
o1 ToC upptt

QP"!‘Y!'!‘] v

3

nﬂv\«r\npk ‘-‘nn
LTl 0!

point.
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SSiudies alia Aucaou;bn.u.w, ik .....,,u_, e

At thnt Hemn dha samarmAdsienr snmeawantle

slipped and the upper shell fell intn pocition

-n-n"v-nl +1~A G-f-:ns—ul-d,. -—.né-ap:-d NE thn

Aveh

v\nnn]n v "‘wn - ‘-“vh AAAaiaT) r‘y\nnn"‘!v Arern nar\‘

in u,,,, N 1.,.-.,:“.,. tn tlhin nnnidant
Thr $hhen rlave?
£alé

——ay

wan snhaarrrad 2 hant swrave

and immadintaly +ha tan ohall waao alinned

~F omAd avarvnna laft tha ranm Tha aniontiat

whan wno Adamanotwatine tha avnarimant renaived

1R Alnant Aarnea ba waonlt in Indnmiac

Tha

from

.,.L.;?.‘. \-.,\ ,l rd mina rlnnn

Tntnmw ariantict

nﬂnvn+1“o y-nncnvnr] nnmnynﬂf vorhofﬂnh r]nqnn-n fn

P LT iMmiirminn Aanmd  anman Nnarmanant

raprtinl r];enk”;hv
Mha Akl afe amanlasians fn bha paam PR R |
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A anand ;T
a4 S e N

EATATITY EDAAM FDITIFAAT RIACC TYDERIMMPMNTE

Tee Alerece N Mav Acwe @ 1045

During the process of maxking Cl‘lth'd.l Imass
1

v » L. PR B

1 ild Luc l\a'u’v).&ltu‘.‘, [P VOSSRV A

Nt 1
L3 L
[ARCICIENEIVIPA TRV

a4 puata .:can.cu J.x.. J.CCL a.na_,,

b P

DIVCAS UL Lailipei il abhe AL LI
fissionable material,

As the assembly neared a cr1t1cal conﬁgura-
non, e cmgn.., T ih«-‘-o
tamper material which was quite heavv As thxs
piece neared the setug, the instrumeont indisated

that fa

.
Wes [ i

1{,’.' ,-V.TT“L‘-\1.(...6--A” vyvn‘v1ﬂ }\Q nrnr,‘nnﬂr‘,
anA na the amnlnvee mnved hia hand tn aat the
Wanls at a Aigbarnca Frnrm the nila

P Blaet

han anpy\nﬂ
whiskh 1nndsd Aimantly Aan tan of tha
sotnn,

A “hing olom?? wne nhasyerad and +ho smnlnvea
matarial

and its tamper. In doing so, he added heavily to
the radiatinn docace to his hoande and arma

rvnrnoadad +n Aicacaomhle +the rritinal

The emplavee rapaivad anffirient radiation

dnanee tn wpault 3n jniiwing feam whirh ha died
28 davs later.
The guard suffered ne

(See TID-5360, p. 2.)

permanent ininry
hasfndieede b - -
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UNANICIFATED CRiicaii
SHIELDEU AS>EMDL1
Los Alamos, N. Mex., Junhe 4, 1743

A v mvrmpamismant vens Jacianad n manopra thao

creittarn) gmancm A ammisbhad manives wwhan onp

M. ~ nnv:pkf\ﬂ

i AT hos berdunmamagie sy nbamial

vipaninm wrnn in dha Fasra Af anad Winnlra nf +ha



metal, 14”7 X %" xXYe” and 157 x15”A1". The
blocks were stacked in a pseudospherical or

rangement in 12 courses in a 6”6”6 poly-
ethylene box. The voids in the courses were
filled with polyethylene bklocks of arppronrints
dimensions. The polyethylere hox was anp
ported by a 2-foot-high stoo! within » 2 frnt
cubical steel tank. The tank had 2 2 inch 2por

2z 2inch 2po
ing in the bottem through which i+ ree?d b

[ 994

filled and drained by meanc of sunnly ard
drain hoses attached tc a 34-inch tcz. The

opening in the tank wasz ftted with o ohndnfF
valve, as was the drain hcse. A polonium
beryllium source of ahout 200 me ctrrneth vona
placed on top of the assemkbly, .

and a bOI‘Oﬂ pr,,_v,,\..u,\ﬂnl paintar mroewe aymad e

Ve vamasvee o nio o

follow the experiment.
The immediate supervisor wao nheart from

the scene when the experiment wa

cording to one of the

was raised above the

source with the supply valvs olmart folly anan

At this point, a alight

rate was observed, which

Acia

v heornm Ap_
¥ heoun,

nrarntave +tha swrafor lovel
Qpal re, The w !

mrlamitera harmrrilisiem
poicniim M !

IMmomanan In ""?,‘7‘*;"‘”
norroeannndad writh
gggggg onaar

what had been ohzerved provisusly when +ha

source alone was immereed in woter A fow
seconds later, the counting =ntr bocrn 4n e

crease at an alarming rate,

At this point, the supervizor returnad, wet-nd
to within three feet of the tonlk and neted -
blue glow surrcucding thz haox

Uidbawsnsip beaw

the two operators wers hos

IS EIN VORI I
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1 Tore
Biy TaLT

g &
hnildine wae evacnated.

nrm A Aranines thoe Awain wvalva
RS AMARE RIS i

The

The +hrep ‘ndividunlas inunlvad received ex-
apagiva wadiation synnanres. estimated in two
and in the third as
7 A waw Tha Angea Aelivered tn the head and

narl nf +hoap ;nﬂ;v;ﬂn')‘ﬂ mav ,“\9‘7# heen con-

nreanc 00 nbn!?f’ R‘: R yom

cidovahle mrcatow Thavy were hnanitalized for
mhqnﬂmf:h; bt ma nntnward eumnfams ap-
noared Nn gionifirant changes in blood counts
;mn'p nhaarved ard anprm econnte nn ane occa-
oinm  anmatima nftor tha ineident were normal.
Tt 0 nat haliovad +hat the individnale eancerned
sionificant radiation damage.
Thers twna nr Aamnee 0 anninment no loas of
and no local contamination
problem. (See TID-5360, p. 10.)

racaived anv

artive mataerial

DRAGON REACTOR EXCURSION
Los Alamos, N. Mex., Feb. 11, 1945
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PART V

BEST NO-INJURY RECORDS KNOWM Int AEr ACTIVITIES

The following list, hroken Adown intn +he aiv mrineinal categories of work involved in the
AEC’s activities, shows the names »f tha ton threa eontractors and fneid omhces compieiig

Lhie

largest number of continuons manhonre in their rategnry withont n digablhing impry
Contractor or Field O cp and Taratinn Man-Hours Dates

Production: .

E. I. du Pont de Nempurs & On Ire Afken €O . 28,872.156* 6/24 /67 to 12/31/70

The Dow Chemical Co., Rorky Flats Divisinn folder, Ooln L. 24,240, 04c SilTiLT e Tanem

The Dow Chemical Co., Rocky Flats Divizior Galdon Onla ... 1p,5iD,3¥3Y PRV A RCI N N
Research:

Westinghouse Electric Corp, Bettis Atomin Pawer Tahnrtor: West Miffin, Pa 19,194,917 10 /27 /162 to 11/22 /65

Sandia Corp., Albuguerque N \hv e 14,936,169 Tiisiey o ¥y Ty

Phillips Petroleum Co., Idahe Falls, Idahn } e 1é,941, 102 2502w 1/1neR
Services: .

EG&G, Inc., Las Vegas, Nevada ) i 2,475,000 11/10/69 to 6/28/70

Lucius Pitkin, Inz, Grand Jinetian, Coln ) OO, 2,400 ,400" wZnyst o ejer e

The Zia Co., Los Alamos, N. Mex i 1,400, s T nEE
Construction:

E. I. du Pont de Nemeanre & Co. Tne Angmata SGa. o iceemc-a- 4,251,398 2 /26 /57 to 12 /30 /67

E. 1. du Pont de Nemoure & Co. Ine Angusta Ga, e 3,100,001 5% w

Peter Kiewit Sons’ Co., Portsmouth, Ohin ) e emmaees 8,440, 100 35400
Architect-Engineering:

Ebasco Services, Ine. New York, NY L iaeeco--- 1,522,000 11/17/60 to 12/11/70

Hanford Engineering Rervires. Richland Wash e e 1,142,562 5715765 v Z/orreT

Fenix & Scisson, Inc., Las Vegas, Nevada, e iemaaan ¥id,vbu Ti20/50 s opnulre
Government:

Richland Operations Offee e mmeamaaae 4,844,125 3/28/51 to 3/10/58

Idaho Operaticns Ofire e —aem s 4,301,325 122002 5 B} 1)RR
Chicago Operations Office__ ... . . i i mamem e 3,721,434 11/23/87 42 121 2 /R4

*Record continuing as of 12/31/70
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APPENDIX A

FATALITIES
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BRIEF DESCRIPTIONS OF FATALITIES
MED-AEC 1943-1970

Date

Field Office } Ramarics
& Facility 3
1 4-1543 ALA-C A plumber drowned when the driver of » pelmn trnel fn which tan men wore ndhw ioat eontroi of the truek and it
overturned, landing in 8 water-filled drainage diu-_h_ : o
2 5 343 CL-C A laborer was crushed to death when he walkad in frant of 9 mnving Caternillar trartor
3 5 543 CL~-C While working under a railway rement rar_ s Iahover was crushed mdmth when s mechanical failure cavsed the brakes
to release the car and it ran over him. ..
4 5-29-43 BA-C While a truck driver was servicing y dnmp el with #he had in +he saived nositinn the hed dropped. ernshing his
chest.
5 T7-26-43 HA-C While a tractor was being operated, it dropnad intn mn unharricaded gravel nit. crushing the driver, s mechanice.
6 7-26—43 CL-C While woricing on a scaffold, brickisyer suffered 1 beakan nerk when ha was thrawn 10/ tn the ground after the staging
collapsed.
7 7-28-43 HA-C A heavy equipment operatror was rrushed hyr 2 Catornillar when it dronned off the adee of the working ares, throwing
him onto the Caterpillar track which carried him over the front of the treck and ran nver him
8 7-28-43 Cl-C A lineman was ejectrocuted whils working on a transformer nls#farm when ha nlared his hand. protected by & canvas
glove oanly, on a primary bushing which connected directly to un insulated peut.al bus.
9 8~16—43 CL-C A laborer was decapitated by a Caterpillar-drewn seranernan whish ran nver him after he had slipped in soft dirt and
fallen in the track of the machine.

10 8-17-43 WR-C A painter died of multiple internal tniuriae from s 9E7 f211 $a the ground when atenping throngh s door into a rnom
where the temporary fooring had been removed, preparatory to the installation of the permanent fiocoring.

11 8-19—43 CL-C An oiler was crushed to death under the wheels of 3 ra{lwey freight angine where he was thrown from = truck. The
driver of the truck had started scross the tracks at a railway crossing after the engine had paseed, when the engine
suddenly backed up and atruck the truck.

12 9- 943 CL-C _ A brakeman was crushed 1o death under the wheels ~f 3 reflway traight aneine where he had fallen when he slipped

: while crossing in front of the drawbar.

13 10- 3-43 HA-C The driver of 3 water truck stopped by the roadside to offer assistance tn another trucker. The driver of s third
truck, attempting to avoid a head-on collision, veered, striking both of the standing drivers, resulting in the death of
the water tank driver {from multiple interna] and skeletal injuries. The other driver fractured both legs.

14 10-16-48 HA-C A lineman, in changing his positinn rn s pele. arennanualy theught his safetv beit had “‘clieked” shut, and fell 26’.
He died {from a {ractured skull and brain injury.

15 11- 2-43 CL-C While standing cn wet ground, a crane niler was electrocuted when the crane boom contacted overhead wirea.

16 11- 943 HA-C A truckdriver was riding {n a tractor with an {neaperienced driver. The tractor skidded, causing the trailer to push
the truckdriver into a windshield frame. He died four days later as a resuit of a crushed chest and 3 coilapeed lurg

d by the accid

17 11-17-43 CL-C A laborer was burned to death when his of! zplsshed elothing ignitad after he had thrown fuel oil on an open fire. He
{ncreased the intenaity of the flames by running through un open flatd for help.

18 11-20-43 BA-C During the unloading of heavy strusturs! staal fram » freivht rar 2 24/ ateel column fell on a rigver, crushing his
chest cage.

19 11-29-43 CL-C A laborer’s chest was crushed when s wull section of an unshored B-foot trench in which he was working caved in
and covered him with dirt.

20 1~ 4—44 CL-C The skull of a laborer was {ractured when he was thrown from the bed of & convoy truck, with no tailqate, after the
driver hit a small depression in a dirt road, csusing the truck to lunge to one side.

21 1-13—44 HA-C The coilision of two cnaite railroad treing operating in u fng reanited in the deaths of two enginsers, a conductor and

22 s fireman {rom multiple internal and skeleta! injuries.

23

24

25 2-11-44 CL-C Fatal injuries were suffered by a welder when the rhafn hoist broke and the suspended station wegon, under which
he was working, fell across his back.

286 2-14-44 CL~C The skull of & carpenter wasz fractured 22 tha roantt nf o 10/ 73l from o lndder after the ground, which had been frozen
when the ladder was put in place, thawed sufficiently to allow one of the footings to settis and the ladder to siip.

27 22944 10-0 A chemist was working °n an experimant whan s chemical explosion took place. He died of multiple internal injuries.

28 3-31-44 CL-C

See footnotes at end of table.

1022558

A carpenter received g fractured skl smd hrain ininrv when he fell 8, striking his hesd against & 12’12’ piece of
lumber.
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Remarks

No. Date Field Office !
& Facility *

29 8-24=44 CL~C
80 5~ 2=44 CL-C
81 [ CL-C
32 5~ 944 CL~C
33 5-27-44 CL~C
84 6-12-44 DE-C
86 6=14~44 HA-C
86

14

38

89

40 8=22~44 HA-C
41 T-11-44 CL~C
@ 7=-15-44 CL-C
) 7-17-44 HA-C
“ 7-22-44 HA-O
45 8-12-44 CL-C
[{

47

48 8-17-44 CL~0
49 10-14—44 CL~C
50 10-19-44 CL-C
51 10-25-44 Cl~0
[+ 11~ 6-44 CL-0
58 11-11-44 CL~-C
54 1~-156-48 CL-C
43

56 1-18-48 CL-C
[ 14 1-22-48 CL~0
68 2- 6-45 CL-O
59 4~ 545 CL-C
80 5 848 CL-0
61 6~ 4-48 C1L~-C

Sse footnotes at end of table.

10225514

‘While standing near s crans, a carpentsr was alsetrocutsd when the crane boom contacted high voitage wires.

During a welding operation in an slevator shaft, an fronworker was {atally burned in an explosion eaused by s spark
from his weiding torch igniting oxygen remaining after the air had been purged.

‘When s truck driver lost control of the truck he was driving, it overturned and he was crushed under it.

A truckdriver was crushed betwean the seat and the steering wheel of the Dumpster he was operating when a dump
truek backed into him. ’

‘While standing on the unplaced end of a 24’ steel I-beam, an ironworker received fatal head and neck injuries when
the beam end sheared off when be struck it with his siedge hammer to force it into place, causing him to fall into
the angie formed by the beam and the upright column.

An electrician was fatally injured by receiving as electric shock caused by short in a rectifier.
Five welder chippers were crushed to desth whenm s 49-ton ateel tank fell upon them when its shoring fafled.

While standing on & 4’ pipe, a carpentar foreman fell 23’. He died the following day of a fractured skull and brain
injury received from the fall.

When & shest metal worker crawied through an opening in the roof to pry open a hatch cover, he fell 85’ through
transite flooring to the cell flcor. He disd from a fractured skuil and brain injury.

An electrician was electrocuted while standing adjacent to exposed leads operating an electrical testing machine,
whan he threw the switch on the taster, ensrgizing the cables, and his leg came into contact with the leads.

A machine op was crushed b en two 9400-Ib. concrets pipes, while engaged in storing the pipe.

While driving a pickup truck at s high rate of apeed, the driver, an instrument engineer, was thrown from the truck
and killed when it turned over twice. He died of muitiple internal and skeletal injuries.

Three crew mambers disappesared (presumed dead) when an airplane was lost. Numerous sesrching missions failed to
yield any evidenes o(‘plnn OF CTew.

An electrician was electrocuted when he climbed upon the top of the eab in the course of repairing a crane and fell
into & 440-voit bus,

A cament finiaher received a fractured skull and brain injury from a 2834’ fall through the transite cover over a fioor
opening. ’

Aboﬂtnlhruedndnfnmdnkuﬂndbnhmha“'hutoneonmuﬂoorwhenhclonhhbahnee.

After tasting motor feld cofls for {faulty insulation, an electricisn failed to open the switch to disconnect the current
and wag electrocuted when he removed the electrodes simultanecusly with both hands.

A low-voltage panel ecover had besn removed and the leads within the cubicl ded ide. A servi hold-
ing the leads in his hand, was startied when they contacted, creating an are, causing him to strike his knee againat
the energized cubicle, resulting in his elsctrocution.

When an fronworker lost his hold while deacending between two joists from a scaffold, he fell 11’ to & concrete fioor,
fracturing his skuil,

An ironworker and an inspector were crushed to death when & boom collapsed and the load and boom fell on them.

When a carpentar placed his hands, bearing the weight of his body, on the unsupported end of a scaffold, it tilted,
throwing him 18’ to the floor below. He died from a fractured skull and brain injury.

A millwright was burned to death when he drew gasoline from a welding generator into a metal pail, which contacted
the energized terminal on the starter motor, causing a spark to ignits the gasoline.

A millwright died as the result of the inhalation of chemical fumes while replacing a plug cock in a distillation linc.

An electrician was electrocuted when his arm contacted exposed terminals as he waa drilling a hole in a panel box.

A process operator was siectrocuted when his arm made contact with a metal part of a circuit while he was cleaning
glass in & tank.

An ironworker rigger was electrocuted when the rigging swung into a 13,800-volt powerline as he was steadying the
load by holding to the choker line.
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62 6-11-45 CL-O A carpenter was electrocuted whils repairing a door hinge on an inoperative unit when he removed the insulated bar-
rier from the adjacent operating unit and reached through the opening to tighten the nut boiding the hinge assembly,
and his hand contacted the current-carrying part.

[} T- 248 CL~C ‘The chest cage of a rigger waa crushed when a crane boom fell on him.

[73 7-28-45 CL-0 A painter was electrocuted when he jost his balanes, and grasped a 460-voit trolley line and an I-beam and fell 9’
to the floor.

65 8- 4-45 CL-O An electrician was electrocuted while repairing a light fixture when he contactsd the circuit through the pliers in his
right hand and the conduit in his left hand.

66 8- 746 SF-G A carpenter was crushed to death when a bulldoser, being used to push dirt onto the roof of a ieanto shelter, was run
onto the top of the shelter, collapsing the roof and burying him in the dirt that caved in.

87 8- §-43 SF-0 A phyuicist, working alone at night, caused an insdvertent criticality, which resulted in his receiving radiation from
which he died 28 days later. (See TID-5860, p. 2).

68 9-12-45 HA-C While riding in the back of a pickup truck, a laborer recsived fatal internal injuries when he was thrown out of the
truck when it was hit by another truck.

69 9-21-45 CL-C A steamfitter was about to ascend s stairway when a pisce of angls iron fell 85’ from the floor sbove, {racturing his
skull,

70 10— 9-45 CL~C An electrician was electrocuted while conducting a dummy load test st a tank that had not been de-energized. He
neglscted to use ground hooks before entering the unit, and his hand contacted the current when he attempted to
attach the dummy load cable.

T 11-14-45 CL-0 ‘While working in a dimly lighted area, an inspector stepped into a duct to {nspect s {an, unaware that the grating
had not been installed, and fell 15’ through the opening to the floor.

ke 11-19-48 C1L-0 A baker was electrocuted while working in his bare fest washing the floor and hosing down the walls of a bakeshop -
when he contacted current from a defective ungrounded pedestal electric fan.

3 2- 5-46 SF-G A blackamith vas struck by s truck.

4 81946 SL-C While installing a light fixture, an eloetrician foll approximataly 73§’ from & scaffold. He died from a fractured skull
and brain injury. N

k{3 4= 4-48 C1~G A guard drowned when he lost control of the jeep hs was driving and ran off a bridge into a creek.

76 5-21-46 SF-0 While demonatrating the technique of eritical assembly, an inadvertent criticality occurred, resulting in the death
nine days later of the demonstrator, senior scientist. (See TID--5860, p. 4).

” T- 1-48 8SF-0 A truckdriver was kilied when his truck turned over.

78 8- 2-46 SF-O An enginesr was killed as the result of a chemical explosicn.

1] 8- 7-46 SF-0 A tractor driver died from muitiple internal injuriss when he lost control of the tractor he was driving.

80 8-10-46 HA-G A pilot was killed in an sirplans erash.

81 10- T-47 OR~0 An slectrician was electrocuted when he contacted a 480-volt Line which he assumed to be de-energized.

82 11-18-47 8F-0 An {ronworker was electrocuted when a crane beam came into contaet with a high tension line while he was attempting
to bloek up the outriggers of the crane.

83 11-28-47 OR~C An oiler received fatal second and third degres burns when the hose from a gasoline tank truck sprayed gasoline on
him, as well as on the surrounding ares, after which fire from s nearby salamander ignited the gasoline.

84 194348 SPF-0 A junior sclentist received chronjc beryllium poisoning as a contractor employee between 1943 and 1946, He died in
Decsmber 1947.

85 3-18-48 SF-0 Speeding while driving resulted in an automobile secident which pinned the driver under the automobile. He died
of a skull fracture and brain injury.

8s 3-29—48 HA-C A truckdriver was pinned between the body and the frame of & concrete dump truck when the elevated body fell. He
died of muitiple internal and skeletal injuries.

87 4~ 948 OR-C A mnanybmndoh. car containing sand pinned & bin operator, working on a nearby cement car, under ita wheel
erushing his chest.

88 6-26-48 SF-0 A lineman was electrocuted while climbing a pole.

89 7-31-48 HA-O The driver of a weapons carrier was pinned between the ground and the rim of the steering wheel when the carrier
went out of control and landed in & ditch. He died from a skull fracture and a erushed cheat.

footnotes at end of table.

See

1022500
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See footnotes at end of table.

No. Date Fisld Office ! Remarios
& Facility ? :

90 9-26-48 aF-C An ironworker was electrocuted during the instaiistion of electrical cables.

91 11-22-48 HA-G A motor vehicle collision resulted in internsl injuries to s records analyst. He died {from pneumonis complications of
his injuries five days lster,

92 11-25-48 OR-O During horsepiay, a gusrd accidentally shot another guard in the abdomen, thinking the gun was unioaded.

93 12~13-48 OR~C An air tool operator and a pipelayer died of suffoeation as the result of the cave-in of a newly-dug trench.

9

95 6-20-48 SF.C A truckdriver was killed when the truck he was driving hit debris in the roadway and went out of control. The driver
jumped from the truck and the truck passed over his body, crushing him.

98 8-29-49 CH-O While working in & pit of a power plant stesmline, a steam valve broke, enveloping s maintenance man in steam,
resuiting in {atal second and third degree burns.

97 8-26-49 SF-C When a scafcld rope broke, a painter fell 28 to the bottom of & steel tank, striking his head, causing a basal sicull
fracture.

98 11-14-49 OR-0 A laborer died of muitiple internal injuries reesived when he got caught between a truck and a loading platform.

99 11-28-49 HA-C A piledriver operator fell 4’ into a river and drowned.

100 12~ 1-49 SF-C During the construction of a building wall, one seetion fell, Lilling an ironworksr and injuring six othaers.

101 2-11-80 SF-G Two security guards were killed in an sirpiane crash.

102

108 4 &5 SF-C A deckhand received foot injuries when his foot wes caught between the dack of a boat and the guardrail of s tug.
Complications of the injuries cansed his death. -

104 6-23-50 OR-C A laborer, cleaning cement residue from supporting beama while standing on a Isdder, fell 18’, striking his heed on
the conerets floor, causing a basal skull fracture.

- 108 8- 2-50 OR~C An ironworker foreman was electrocuted when s crane boom contacted overhead energized wires as he was making
a hiteh.

108 8-31-50 SP-G A warehouseman was riding on the running board of a pickup truck. When it became evident that the truek was going
to eoliide head-on with a bus, the warehouseman either jumped or fell from the truck into the path of the bus. He
died of the internal {njuries received.

107 9-21-50 OR~O A tractor, being driven by a farm Isborer, got out of controi, turned over and crushed him to death.

108 11-29-50 8F-C While working in a pipe trench, an air tocl operator was crushed by a 16” pipe falling on him.

109 1= 2-51 SF-C A painter fell 45’ from s scaffold fracturing his skull. (Ses USAEC SERIOUS ACCIDENTS Issue #1, 1-2¢-51.)

110 1-28-51 8F-C A carpentar fell 28’ from a fire tower striking the base of his skuil on a concrete pad. (See USAEC SERIOUS ACCI-
DENTS Issue 92, 2-15-51.)

111 2- 9-81 OR-0O A rigger died as 8 result of injuries received when his head was caught between two switchgear cabinets being loaded
on s railroad car. (Ses USAEC SERIOUS ACCIDENTS lssue #2, 2-15~51.)

112 - &61 OR-C ‘While lowering a transformer section, & lineman’s hands slipped off the hoist handle, which swung upward and struck
him under the right eye. He died as a result of head and neck injuries. (See USAEC SERIQUS ACCIDENTS Issue
#3, 3-16-51).

118 3-18-51 SNR-O A Iaboratory employse was asphyxiated by the aceidental presence of nitrogen in a process air line to which his
respirator was attached. (Ses TID-6360, p. 9; USAEC SERIOUS ACCIDENTS Imus M, ¢-10-51).

114 3-20-51 OR-C A truek driver was electrocuted when s erane boom came into contact with an energized electric powerline while he

. was helping adjust the cables of the crane.

118 3-20-51 ID-C ‘While working on & water tower, a welder fell 15’ when a truck was driven over a cable supporting the pistform upon
which he was standing, bresking the cable. He died of a fractured skuil and brain injury. (See USAEC SERIOUS
ACCIDENTS Issus #8, 4-12-51).

118 4-11-51 sSFr-0 A painter died after using carbon tetrachloride in cleaning procedures prior to spraying with paint. (See USAEC
SERIQOUS ACCIDENTS Imue #8, 6-20-51).

117 6-25-51 OR~-C During the cleaning procedures of a condenser being installed, the use of carbon tetrachloride resulted in the desth of
s millwright.

118 7-23-61 SR-C

A stesmfitter suffered a heatstroks while helping to hook up & river suction pump.
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No. Date F;-l!g.g]?;:
118 7-27-61  SF-C
120

121 8-13-5! OR-C
122 8-13-51 SF-C
128 8-24-51 OR-O
124  10-13-51 OR-C
125 10-20-61 OR-C
126  10-29-51 ID-C
127  11-14-51 SR-C
128 11-14-51 SF-C
129 11-21-51 CH-O
180  11-29-§1 SR-C
181 12~ 7-51 OR-C
182 12-14-51 SR-C
188 1-80-52 OR-C
184 8-13-52 SPF-O
185 $-21-52 OR-C
186 8-27-52 SF-C
187 6-26-52 SF-C
138 7- 3-62 SF-C
139 8-11-62 SP-C
140 8- 4-52 OR-C
141 9-18-62  GJ-0
142 9-29-62 OR-C
143 11- 852 OR-C
144 1-14-53 OR-C
145 8- 653 SR-C
See {ootnotes at end of table.

10225b2

The head-on collision of two 5,000-gal. water tank trucks crushed the bodies of both drivers. (Ses USAEC SERIOUS
ACCIDENTS Issue #10, 8-24-51).

During the unioading of crane sections from a box=ar with a winch truck, one load fell on an ironworker foreman, re-
sulting in his desth from & skull fracture aad brsin injury. (See USAEC SERIOUS ACCIDENTS lssue #12,
10-4~51). i

A mechanical engineer’s chest was crushed when s demp truck he was directing backed over him,

A lineman fell 15’ while checking the output curremnt of a lighting transformer. He died from a fractured skull and
brain injury.

While working 2214’ aboveground, a carpenter stepped on s faulty board and fell, dying two days iater as a result of
head and brain injuries received in the fall,

When o sheetmetal worker stepped on an unsupportsd pisce of metal roofing, he fell 41/, resulting in his death from
muitiple internal and skeletal injuries.

The wall of a warehouse under construction was blown over by high winds, pinning a carpenter underneath it. He
died as the result of a broken neck. (See USAEC SERIOUS ACCIDENTS Issue #14, 1-3-52).

A traffic clerk was killed when the car he was driving got out of control and dropped into a 6’ ditch. He died from a
crushing injury to his chest with total transsection of the sorta.

A laborer was suffocated when he was buried alive under looss earth which was pushed down upon him by a buil-
dozer. :

A machinist was electrocuted when the boom of a erane eame into contact with alive powerline as helifted 2 ficodlight
from s truck, the current traveling through the boom and truck, (See USAEC SERIOUS ACCIDENTS Issue
#16, 1-11-52).

An {ronworker fell 70’ when the unfastened board he was standing on was pushed off its bearing by the resctionary
force of the impact wrench he was using. He died from a comminuted basal skull fracture. (See USAEC SERIOUS
ACCIDENTS Issue #17, 1-14-52).

An ironworker died from a skull fracture and brain injury in a 22’ fall onto a concrete floor. (See USAEC SERIOUS
ACCIDENTS Issus #17, 1-14-52).

A carpenter died from a broken neck in a 28’ fall when he removed a piece of plywood covering from a floor opening,
and fell through the hole to ths concrets floor below. (Ses USAEC SERIOUS ACCIDENTS Issue #17, 1-14-52).

A pipefitter'’s head was crushed when a dumptruck backed over him.
A truckdriver died of a compound fractured skull when a large magnet fell on him.

An ironworker was electrocuted when » crane hit live electric wires while he was guiding the erane with his hand on
the load. .

A heavy equipment foreman died of multiple internal and skeletal injuries when the track of 2 heavy crane passed
aver him. (See USAEC SERIOUS ACCIDENTS Issue #25, 6-23-62).

An ironworker was crushed between the counterweight of & crane and the angle iron at the equipment box on the
truck chassis of the crane. (See USAEC SERIOUS ACCIDENTS Issue #25, 6-23-52).

An ironworker was electrocuted when the boom of a crane came into contact with a temporary distribution line while
he was handling @ steel column suspended from the crane.

‘While repairing & boat, 8 mechanic was electrocuted while handling an elsctrie pump.

A painter was killed, during the moving of a scaffold, when he fell 45’ to the concrete floor, fracturing his sicull. (See
USAEC SERIOUS ACCIDENTSS Issue #35, 1-7-58).

An equipment operator -pmﬂy fell asleep while driving a jeep and was killed when the jeep struck a bridge abut~
ment, He died of a skull fracture and brain injury. (See USAEC SERIOUS ACCIDENTS Issue #31, 10-15-52).

A laborer hauling conerete fell 29’ when s concrete-hauling cart started moving backward, causing him to be pushed
off the platform on which he was standing. He died of a skull fracture and brain injury,

A crane fiagman was struck by & dirt-loading truck when be stepped in its path after signaling jts driver to proceed.
He died of muitiple internal injuries.

While repairing a road scraper, which was blocked up, s welder was pinned under the machine when the blocking
gave way. He died two days later from multiple internal injuries.

While spray-painting ® pump {ntake basin, two employess received fatal second and t.hird degree burns during @
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148 flash fire, probably caused by the ignition of the fammable soivent in the paint by an open light buib. (See USAEC
SERIOUS ACCIDENTS lmsue #42, 3-24-53).

147 31753 OR-C The right wheels of a dump truck ran over an operating engineer when he stepped into its path sa it was backing up.
He died of muitiple internal injuries.

148 4-27-58 HA-C An equipment operator was crushed against a concrete basin wall by the counterweight of a crane. (See USAEC
SERIOUS ACCIDENTS lssue #48, 6-30-53). :

149 6-16-53 HA-C A rigger died as the result of muitiple internal injuries received in a fall from a flatbed truck.

150 8-20-53 OR-C A truckdriver was standing beside s truck crane when the crane swung sround, struck him in the head, and threw
him between the counterweight and the truck eab, crushing his head (compound fracture of the akull). (See USAEC
SERIOUS ACCIDENTS Ismsue M9, 6-30-53).

151 9-15-63 OR~-C A pipefitter waa crushed between the counterweight and frame of a crane truck. (See USAEC SERIOUSACCIDENTS
Issue #56, 12-15-53).

152 9-19-68 HA-C While working on steel girders at the 80’ level and attempting to move a scaffold plank, it swung upward, striking s
steel construction foreman in the face, throwing him off balance and he fell. He died of muitiple internal and skeletal
injuries.

168 10-15-58 SR-C An fronworker fell 50’ while engaged in removing an air duct. He died as a result of a fractured skull and brain injury.

154 10-80-53 HA-C An operator received a compound skull fracture when the bulldozer he was driving overturned, pinning him under-
neath. (See USAEC SERIOUS ACCIDENTS lssue #54, 12-2-53).

188 1-14-54 OR-C An ironworker fell 21’ from a steel girder while engaged in boiting procedures. He died of a fracture at the base of
his skull.

156 1-29-54 HA-C An electrician fell 9’ from s scafiold. He died as a result of a fractured akull and brain injury. (See USAEC SERIOUS
ACCIDENTS Issue #62, 3-28-54).

187 2-18-54 SF-C An electronica technician was eleetrocuted while disconnecting an energized 110-voit power lead when his body
came into contact with grounded equipment. (See USAEC SERIOUS ACCIDENTS lssue #66, 7-7-54).

188 3-16-54 NY-O T'wo pilot piant operators died as a resuit of second and third degree burns received in a chemical explosion. (See

159 USAEC SERIOUS ACCIDENTS Issue #53, 6-9-54.)

160 3-17~-64 NY-C A crane backed over an oiler, crushing his entire body.

161 6~ 564 OR-C A laborer’s chest and trunk were completely crushed between a dump truck tailgate and a Gradall while giving @ truck
driver signals.

162 5~19-54 OR~-C A welder fell from the roof, through a ventilator shaft, 82’ to the ground, receiving multiple internal and skeletal
injuries from which he died two days iater.

163 5-24-54 HA-C A cement finisher fractured his skull in a 26’ fall through an access hole to a concrete floor.

184 6- 5-5¢ GJ-C A laborer’s chest and trunk were completely crushed between the boom of & crane and the forms into which he was
belping to pour concrete.

165 7-80-54 OR-O A lineman was electrocuted whils working on a street lighting cireuit from the platform of a 1adder truck.

166 8- 9-64 OR-O A plumber received fatal injuries (crushed chest and lacerations of left lung) when he fell 38’ from a 247 pipe.

167 8-11-64 SF-0 A supervisory employes broke his neck in a 25’ fall from a built-in iron ladder to the conerete floor in a power generat-
ing piant.

168 8-18-564 OR-O An electrician was electrocuted while handling & 115-volt extension cord.

169 9 7-54 SR-0 Two maintenance mechanics, removing a blank flange from a rundown tank, released toxic gas and scalding liquid

170 resuiting in extensive second and third degree burns of their entire bodies, causing their deatha. (See USAEC SERI-
OUS ACCIDENTS Iasus #72, 10-19-54).

m 10-12-64 OR-O A chemica] operator fell 20’ to a concrete floor. He died as a result of a fractured skull and brain injury. (See USAEC.
SERIOUS ACCIDENTS Isue #79, 8~21-65).

172 11-16-54 OR~C While climbing a ladder, a pipefitter fell 17” to the concrets floor below, fracturing his skull and csusing brain {ajury.

173 4~ 2-56 SF-C

Sou footnotes at end of table.

1022563

An asbestos worker received a fractured akull when he was struck on the head by a piece of 4° iron pipe thrown {rom
the top of a water tower 30’ above ground.
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174 6- 2-58 OR~C Az ironworker received a compound {ractured skull and brain injury when he slipped from s ladder, falling 50’ to
the conerets floor.

176 6~ 6-58 SF-G An equipment operator was crusbad to desth when a pickup truck he was driving turned over, pinning him in the
truck.

176 7-29-58 8F-0 A hot-mix plant operator was electrocuted when be touched the load and the load line cable of the crane contacted an
overhead powerline.

177 8-80-55 HA-O An explosion occurred in an eleetric furnace, causing hot dry sait to be blown into the face of the operator, who died
a8 & resuit of second and third degree burns, (See USAEC SERIOUS ACCIDENTS Issus #88, 10~14-55.)

178 - 955 GJ-0 A uvtility man suffocated in a fine ore bin while trying to determine why the ore was not feeding into the
conveyor belt when an undetermined area gave way, killing him by suffocation. (See USAEC SERIOUS
ACCIDENTS Issue #98, 3-22-66).

179 10-16-56 OR-O Two chemical operators suffocated in a tank during degreasing operations involving the use of Freon-113. (Ses USAEC

180 SERIOUS ACCIDENTS Issue #91, 11-30-55).

181 11-22-565 NY-O A cyclotron operator was electrocuted while investigating the cause of the trouble in & modulator circuit. (See USAEC
SERIOUS ACCIDENTS lsmue #96, 3-19-56).

182 11-25-66 HA-O A coal handler suftocated when the coal slid, covering him, as he prodded it with « bar. (See USAEC SERIOUS AC-
CIDENTS Issue #98, 3-22-56).

188 4-11-86 OR-C During the installation of girders, an ironworker was thrown off balance as a crane load dropped suddeniy, causing
him to fall IT'wthomund.Hodhdnlmuto{lhrohnmk‘.

184 6-14-568 OR-O Zirconium drums exploded, followsd by fire, resuiting in wecond snd third degres burns to two salvage handlers,

188 both of whom died as a resuit of their burns. (See USAEC ACCIDENT AND FIRE PREVENTION INFORMA-
TION Issue #44, 6-20-56).

186 6-26-86 AL-O The accidental detonation of an experimental explioaive caused {atal muitiple blsst injuries to a technician,

187 7- 2-68 NY-O A chamical engineer died as a result of extensive second and third degree burns received in a fire following a thorfum
explosion. (See TID-5360, Suppl. 1, p. 16; UBAEC SERIOUS ACCIDENTS Issue #107, 8-20-58).

188 7-24-56 AL-C A labor relations director was killed when the car he was driving overturned on a curve. He died from »
crushed chest and internal injuries.

189 8~26-56 CH-O An fronworker was electrocuted when a truck crane struck and broke an overhead high-voltage line. (See UBAEC
SERIOUS ACCIDENTS Issus 112, 11-16-88).

190 9~19-68 AlL~O A pipefitter received internal crushing injuries when a truck backed over him while he was working on & hydrant.
(Ses USAEC SERIOUS ACCIDENTS Imue #1183, 12-7-56).

191 1-29-87 OR-C A millwright was electrocuted while helping to move a cover plate assembly fixture into position when it came into
contact with two power cables. (See TID-6360, Suppl. 2, p. 7; USAEC SERIOUS ACCIDENTS Imsue 120,
5~17-87). :

192 8-11-67 “"OR-L*: A rigger wag electrocuted when a boom on s crans contactad a 18,800-voit fesder line while he had hold of » pipe being
lifted by the crane. (Ses TID-5360, Suppl. 2, p. 8).

198 6-22-67  AL-0”:* " A surveyor was killed when his body was thrown 40’ from s ear which overturned seversl times after he lost con-
trol of it. He died from muitiple sicull and {nternal injuries. (See TID-5360, Suppl. 2, p. 8).

14 8- 1-87 GJ-G A geologist died of multiple skull and internal injuriea received in an airplane crash. (See TID-5860, Suppl. 2.' p. 9.

196 12- 4-87 SR-O An area engineer was thrown out of the car he was driving when it collided with a train, which he apparently did not
see until it was too Iate. He died of muitiple skull and internal injuries. (See TID-5860, Suppl. 2, p. 9).

1968 1-13-68 WASH-G A project officer was killed in & motor vehicle accident.

197 4~ 7-58 BAN-O A nuclear physicist was drowned when a helicopter crashed in the ocsan. (S8se TID-5360, Suppl. 2, p. 10).

198 6-17-58 AL-C A laborer died from a fractured skull and brain injury when two tons of rock fell on him. (See TID--5860, Suppl. 2
P, 10).

199 8-25-58 AL-C A lineman was electrocuted while chipping rust on a switch. (See TID--5360, Suppl. 2, p. 11).

200 12-18-88 OR~C A laborer was asphyxiated when trapped under 192 cubic fest of earth whan a trench wall topplad. (Ses TID-5360,
Suppl. 2, p. 11).

201 12-30-88 AL~O A chemical operator died as the result of radiation received during a criticality sccident. His whole-body exposure
was 12,000 rem = 50%. (See TID~5360, Suppl. 2, p. 30; USAEC SERIOUS ACCIDENTS Imue #143, 1-22-59).

202 2-24~59 AL~O A machine operator and a toolmaker were blown to {ragmanta when the expiosives they were machining detonated.

208

See footnotes at end of table.
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(See TID-5360, Suppl. 3, p. 26).
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BRIEF DESCRIPTIONS OF FATALITIES—Continued
MED-AEC 1943-1970

No. Date Field Offlee ! Remarks
& Facility ¢

31 $-88-62 OR~C A pipeman’s chest cage was erushed when & large, solid section of a trench caved in upon him. (Ses TID-53860, Suppl.
4, p. 82; USAEC SERIOUS ACCIDENTS lssue #1883, 6-1~62).

252 3-29-62 CH-C " A pipefitter fractured his akuil in a 21’ fall while walking on an 18" pipe. (See TID-5860, Suppl. 4, p. 82).

288 8-20-63 OR~-0 While two coal handlers were using rods to break a bridge formation in a coal pile, the pile suddenly gave way, the
men were covered with coal; one aseaped, the other died of suffocation. (Ses TID-5360, Suppl. 4, p. 82).

2884 8-15-62 OR-0 An electrical maintenance supervisor dlied nine days aftar receiving second degree burns when an explosion occurred
during routine maintenance of a eircuit breaker tank. (See TID-5360, Suppl. 4, p. 83; USAEC SERIOUS ACCI
DENTS Insua #189 11-19-62). B

285 10~ 7-82 NV-O A fireman was thrown out of s power wagon when it overturned. He died of & fractured skull and a brain injury
{See TID--5380, Suppl. 4, p. 38).

236 i~ 6-83 CH-O A shift supervisor died of internal injuries and s basal skull {fracture regulting from s 54-foot fall when he stepped
‘backward into an open shisld plug hole while giving signals to a crane operator. (See TID-53680, Suppl. 5, p. 89;-
USAEC SERIOUS ACCIDENTS Issus #204, 5-18-68).

287 2-16-63 NvV-C During excavation work, & construction worker was crushed by a Caterpillar when the entire length of the Cater-
pillar tread ran over his body, esusing multiple internal injuries. (See TID-5360, Suppl. §, p. 40).

288 4-30-83 OR-O ‘While testing an ion source on a developmental power supply, a physiciat was electrocuted. (See TID-5860, Suppl. 5,
p. 40).

259 6-26-83 SNR-C A carpenter fell 65’ from s cooling tower. The cause of death was & compound {ractured skull, broken neckand multiple
internal injuries with massive hamorrhage. (See TID-8380, Suppl. 5, p. 40).

240 $-25-69 NY-O ‘While an operstor’s helper was imesling on the top of & boz, being moved by a forklift truck, to counterbaiance the
overhanging weight, the box tipped forwurd and he fell to the ground, He was reported to have died of s pulmonary
embolism 17 days after the accident. (See TID-6380, Suppl. 5, p. 41; USAEC ACCIDENTS Issus #2138, 11-8-68).

241 7-23-63 OR-C An apprentice pipefittsr was asphyxisted while checking for an inert gas leak in & valve pit. (See TID-5360, Suppl. §
P. 42; USAEC SERIOUS ACCIDENTS Imus 7223, 4-3-64).

242 8- 1-63 OR~C ‘While an ironworker was climbing down a rolling-type scaffold, the scaffold began to swing and fold, finally toppling
to the floor. He held on until the seaffold was sbout halfway down, then fell the remaining distance to the concrete
floor, dying five days lster ag a result of multiple sicull fractures. (See TID-5860, Suppl. 5, p. 42; USAEC SERIOUS
ACCIDENTS Issus 9218, 2-14-84).

248 7-10-63 NV-C A eustodisl employes suffered a fatal pulmonary smbolism as the result of injuries (femoral vein thrombosis) received
in an sutomobile sccident thres months sariier. (Ses TID-5880, Suppl. 5, p. 41).

¢1e -~26-68 AL-O When a truck backed over a can of paint thinner, the ean ruptured, spraying the contents on s laborer’s clothing.
Flames from a dump fire ignited his coveralls, and he died about six weeks later aa a result of the chemical burn
received. (See TID-5380, Suppl. 5, p. 42).

714 $~11-84 SAN-O An electronies coordinator disd as the result of a akull fracture received when the car in which he wasdrivingover-
turned when he fafled to manipuists s curve. (See TID-5860, Suppl. 5, p. 48; USAEC SERIOUS ACCIDENTS
Issue #2334, 10-23-64).

218 4~31-64 NV-C A teamater was crushed to death bensath an 8,000-gallon water tanker which he was driving when it got out of con-
trol. (See TYD-5860, Suppl. 5, p. 44).

E 14 7- 1-84 AL~C 4ml‘tdi«lthndlylﬂhlﬁnn’m-ﬁtmﬂmnhimmimdhmul(SuTID-GBSO.SuppLS,
P. 44).

248 =19-84 NvV-C Electrical cables were being lowered into an underground complex when a drill rig cable broke causing the cable
spools to be jerked from thair racks. Four men were hit by the spools, one receiving extensive head and chest injuries
from which he died. The other three received multiple contusions and abrasions. (See TID-5360, Suppl. 5, p. 44).

249 -28-64 SAN-C A drill rig crew member waa electrocuted when s rig boom contacted overhead electric poweriines, (See TID-53860,
Suppl. 5, p. ¢5; USAEC SERIOUS ACCIDENTS Issue #238, 12-15-64).

2850 12-15-84 NV-C ‘When & drill rig assembly fafled, allowing the swivel sssembly pipe to fall, the rig operator was killed instantly from
a crushing blow on the head. (Ses TID-5360, Suppl. 6, p. 46).

2651 12~ -84 RL-O A track maintenance man died two weeks after an accident in which the maintenance car in which he was riding had
s head-on collizion with a loeomotive. He died from a fractured akuil and brain injury. (Ses TID-6360, Suppl
5, p. 48).

208 1-28-68 NV-C A rotary drill helper was killed instantly when a “finger’’ (a 4’ length of 4° pipe weighing 87 Ibs.) fell 85’ from the

fingerboard of the mast of a drill rig, striking him on the head, neck, and shoulders. The cause of death was de-
preased occipital skull fracture with a 4* Iaceration of the scalp. (See TID-5360, Suppl. 6, p. 49).

See footnotes at end of tahle.
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BRIEF DESCRIPTIONS OF FATAI.ITIES-Conﬁnued

. 'MED-AEG 1943-1970 ... .. -

Fleld Office !
& Fadllity *

Remarks

254

287

261

204

270

27

272

2-23-68
6-14-85

6-21-65

T7- 566

1-11-68

1-12-668

5~26-86

6-10-66

8-17-46

6-24-86

9-22-88

10-12-86

8-11-67

4-10-67

4-14-67

SNPO-N-C

i

B

-C

S S

bt

SAN-0

NV-C

See footnotes at end of table.
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A wireman foreman was electrocuted whils werking in a switchgear cabinst. (See TID-5360, Suppl. 6, p. 41).

A lineman was fatally injured when he fell 18° from an efsctric pole to the sidewalk, Invastigation reveaied that his
body beit was unbuckled. The cause of death was a fractured skuil. (See TID-5860, Suppl. 6, p.41; USAEC SERI -
OUS ACCIDENTS Issue #252, 8-27-86).

An employes suffered fatal injuries when he fell 24’ from s deerick platform to s conerete pad. The csuse of death was
severe depressed skull fracturse, irontal region; multiple {ractures both arms; possible internal injuries. (See TID -
5860, Suppl. 6, p. 41).

An explosion and fire occurred in the experimental hall of an accelerator complex, Eight persons were injured, one of
whom died fifteen days later as the result of third-degree burns over 609, of the body and of a ruptured liver. (See
TID 5380, Suppl. 6, p. 42; TID-225%).

A six-ton concrets plank fell, serioualy injuring one employee and crushing another to death. (See TID-5350, Suppl. 8
p. 48). .

A miner died thirteen days after being struck on the top of the head by s {ailing rock. His death was caused by respi-
ratory failure due to transverse myelitis of the cervical cord caused by the injury. (See TID-5360, Suppl. 6, p. 44.)

An employee died of third-degree burns over 100% of the body surface as the resuit of inadvertent ignition of gasoline

and acetate recording tapes in preparation for disposal in a burn pit. (See TID~6360, Suppl. 6, p. 44; USAEC
SERIOUS ACCIDENTS Issue #2683, 5-27-86).

An employee died from crushing injuries to chest and head in s lnsd-on motor vehicle collision while driving a Gov-
erament-owned car. (Ses TID-5360, Suppl. 8, p. “).

While paintera were engaged in spray painting tln outside and top surfaces of a water storage tank, one painter
stepped backward into an opening on the tank top,and fell 35°to the bottom of the tank. The cause of death was
a fractured skull. (Sea TID-5360, Suppl. 8, p. 4§).

An employee died on July 16 of a pulmonary embolism suffered as a complication of injuries (compound fracture of
the right ankle, {racture of the right shoulde-,scalp lacerstions)received on June 10, when a bucket fell on him
during the filling of aand bags. (See TID-5360, Suppl. &, p. 46).

Two employees were involved in a singie-car accident; one died eight days iater as the result of brain and chest injuries;
the other received only minor injuries. (See TID-53680, Suppl. 6, p. 47).

An employee was kmodAwlun the dirt loader he was operating overturned and crushed him. (See TID-5360, Suppl. 6,
P. 4T).

A crane moving a steel stanchion contacted an 11,000-volt powerline. The employee guiding the stanchion into pia c e
died & faw hours later as the resuit of the sisctric shock he riceived. (See TID-5360, Suppl. 6, p. 48).

An slectrician was electrocuted whils working aloos on s transformer. (See '1'115-6380. Suppl. 8, p. 49).

During normal railroad car switching movements, an employee feil under & moving train and was decspitated. Since
there were no witnesses, the cause was not detarmined.

When his foot slipped while gervicing a tractor, an employee fell 7/ to the ground. Surgery was performed the following
day to pin the fracture of neck of left famur that resuited from the (all. He appesred to be recovering satisfactorily
when he died unexpectedly five days after the accident of a pulmonary embolism secondary to the injury sustained.

A painter fell 14’ from a roof to the gronnd when, apparentiy, he slipped on a {reshly painted area. He died six days
later of a fat embolism secondary to fractures of the pelvis and arm.

A clamsbell bucket assembiy toppied over, striking an employee on the neck and shoulder and driving him to the
ground, the arm of the sssembly coming to rest on his chest. He died immediately. Post mortem examinstion

reveaied the cause of death as ruptured aorta at aortic arch. (See USAEC SERIOUS ACCIDENTS Isaue #282,
7-28-67).

A laboratory technician was found dead inside a core leaching f Evid indicates the employee climbed
down into the furnace to retrieve a brush. Death was due to resuitant asphyxiation from fumes.

A fireman was helping to unlosd a firefighting vehicle from a trailer. It is not known what happened; however, evi-
dence indicated that he jumped from the trailer truck, crashing into the windshield of a passing police car. The {atal
injuries were a fracturs of the base of the skull and a broken neck.

Two miners were working at the bottom of a 8,200-foot hole when, without warning, a strong surge of muck and water

flowed into their working area. One miner drowned immaediately; the other was found slive, buried up to his neck in
the muck and water, but drowned before be could be extricatad.
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BRIEF DESCRIPTIONS OF FATALITIES—Continued

MED-AEC 1943-1970

Ne. Date Flold Offics ¢ Remaris
& Fadlity ?
14 7- 8-67 NV-C As employes wag steadying a row of 21 stoced doors while ancther employes removed two of them. The doors sud-

7e 7-17-41 ID-C

denly ghifted and fsl! over on the first man, crushing bis head against sheiving behind him. He was pronounced
dead at the sesns. The cauvee of death was muitiple skull fractures with severe intracerebral hemorrhages causing
ecsmtral respirntory paralysis.

A carpenter fell more than 13’ when he attempted to elimb down on the forms inside a containment vessel undar con-
struetion. He was found conseious, although paraiyssd complately from the neck down, He suffered severs neck,
baek, and leg injuriss, in addition to shock, and be diad the next day.

b yud 8-17-48 OR~C A road grader operstor was crushed to death whea & road roiler overturned and rolled over him.
278 8-19-68 RI~C A driller’s helper was buried in & cave-in which oceurred during s hole-digging operation.
279 11-14~68 NV-C An aftereooler on an air compressor ruptured viclently, resulting in the death of s mechanic who was struck by
flying debris. ’
280 3-18-89 NV-C An dlectrician was sisctrocuted while working on s 4180-voit line.
281 6-~10-69 NV-C One of four cahles supporting & platform becama detached, sllowing two workers on the platform to fall. One of the
workers was seriously injured and died two days later.
288 6-16-89 CH-C A earpenter was fatslly injured when he fell through a floor opening at the site of a proposed stairwell from which a
temporary covering had bests removed.
283 10-23-69 NV-C An empioyss was killed while standing at the bottom of an elevator shaft when a section of pipe fell down the shait
and struck him.
24 13-10-88 NV-C An smployes was electrocuted when the boom of s erane strick overhead wires,
288 1-88-T0 NV-C A miner was fatally injured when be attemptad to leave an elevator cage while it was descending. He was struck by
the cage befors it could be stopped.
38 3~ 2~70 NV-C Asn employes was kilied when & pipe rofled off a truck, crushing him.
287 3-10-70 AL-G Two government employess were killed in ths crash of a private airplans which they were using for official business.
288 -G
289 3-43-70 NvV-C While responding to & call, an ambulance aidman was killed whan hs feil from the side door of the vehicls, which
wus traveling over 60 m.p.h.
290 4~ 8- CH-C An empioyes was fatally injured dus to a fall through an opening betwesn flcor joists.
291 $-11-70 NV-C Az engineer drowned while scube diving alons.
298 7 2-70 NV-C An employse was killed whan the piekup truek he was driving left the road at & high rate of speed, rolled over, and
threw him from the vehicle. ’
208 11-25~70 WASH/-NV-G An AEC Commissionar and his aids, as well as a contractor smployes, were killed in & small aircraft ag it crashed
3 -G into Lake Mead and disintegrated.
296 -C
1 Fleid Offices: I0—Iowa Ares Cleveland
ALA—Alsbama Ordnance Worlks NV—Nevads Operations Office SNPO-N~8pics Nuclear Propulsion
AL—Albuquerque Operstions Office NY-—New York Operations Office Nevads
BH—Brockhaven Offics OR~Ouak Ridge Operations Office SNR—Schenectady Naval Reactors
CHR—Chicago Operations Offics PNR—Pittsburgh Naval Reactors Office Office
CI~Clinton Enginssr Worls RL~—Richiand Operations Office (Formerly SR~—Savannah River Operstions Office
DE—Deoatur Area HA) ‘WASH~—Washington Headquarters
GJ—Graud Junetion Office SAN—Ean Franciseo Operations Office WR-—Wabash River Ordnance Works.
EHA—Hauntord Operations Offics SF—8anta Fo Operations Office ¢+ Facilities: C—Construction G—Govern-
ID—Idaho Operstions Office SNPO-C-Space Nuclear Propulsion Office— ment O—Operation.

1022568

49



1022509

APPENDIX B

RADIATION EXPOSURES OVER 15 REM
(Whole-Body)

Atemic Energy Commission 1947-1970



FATAL RADIATION EXPOSURE ACCOMPANIES
CRITICALITY ACCIDENT

Ltos Alamos, N. Mex., Dec. 30, 1958—12000
(=50%), 134, and 53 rem

After placing emulsion in a tank, the opera-

tor was believed to have added a dilute plu-

tonium solution from a second tank. Solids
containing plutonium were probably washed
from the bottom of the second tank with nitric
acid and the resultant mixture of nitric acid
and plutonium-bearing solids added to the tank
containing the emulsion. Shortly after starting
the stirrer motor to initiate an expected mild
nonnuclear reaction between the emulsion and
the acid, the operator observed a “blue flash”,
also observed by an employee in an adjoining
room.

The employee died 35 hours later from the

effects of a radiation exposure tentatively esti-

mated at 12,000 rem (==50%).

Two other employees received radiation ex-
posures of 134 rem and 53 rem, respectively.
Property damage was reported as negligible.
(See TID-5360, Suppl. 2, p. 30; USAEC Seri-
ous Accidents Issue #143, 1-22-59.)

RADIATION EXPOSURES ACCOMPANY
CRITICALITY ACCIDENT

Oak Ridge, Tenn., June 16, 1958—461, 428, 413,

341, 298, 86, 86, and 29 rem

A nuclear accident occurred in a 55-gallon
stainless steel drum in a processing area in
which enriched uranium is recovered from
various materials by chemical methods in a
complex of equipment. This recovery process
was being remodeled at the time of the accident.

The incident occurred while they were drain-
ing material thought to be water from safe
5-inch storage pipes into an unsafe drum.

Eight employees were in the vicinity of the
drum carrying out routine plant operations
and maintenance. A chemical operator was par-
ticipating in the leak testing which inadvert-
ently set off the reaction. He was within three
to six feet of the drum, while the other seven
employees were from 15 to 50 feet away.

Using special post hoec methods for determin-
ing the neutron and gamma exposures of the
employees involved, it was estimated that the
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“curred (See TID-5360,

eight men received: 461 rem, 428 rem, 413 rem,
341 rem, 298 rem, 86 rem, 86 rem, and 29 rem.

Area contamination was slight, with decon-
tamination costs amounting to less than $1,000.

During this incident.1.3 X 10** fissions oc-
Suppl. 2, p. 25;
USAEC Serious Accidents Issue $#136, 8-25-
59; USAEC Health and Safety Information
Issue #82, 9-5-58; 1959 Nuclear Safety, Vol.
1, #2, p. 59.) - .

SUDDEN INCREASE IN REACTIVITY DURING
CONTROL ROD TESTS

Lemont, Ill., June 2, 1952190, 160, and 70 rem

Manual withdrawal of a control rod from a
critical assembly caused an accidental super-
criticality.

The operation being conducted was the com-
parison of a series of newly-manufactured con-
trol rods. The assembly had been operated with
the standard control rod. It was then shut down
by inserting all control rods and draining the
water moderator, a standard safe method of
shutting down the assembly when core changes
are to be made. The standard rod was removed

_and the first of a series of control rods to be

61

.reinserted into the original “i

tested was inserted.

The reactor was filled with water with the
test control rod fully in and the standard type
control rods fully inserted. Withdrawal of one
of the standard control rods 32 centimeters
caused the assembly to become critical and the
power was leveled off while the desired meas-
urements were made. The control rod was then
n"” position.

With the water still in the assembly, the four
members of the crew then went into the assem-
bly room for the purpose of replacing the con-
trol rod which they had just tested. The group
leader went up on the platform, reached out
with his right hand and started to pull out the
tested rod. As soon as he had withdrawn it
about one foot, the center of the assembly
emitted a bluish glow and a large bubble
formed. Simultaneously, there was a muffled
explosive noise. The group leader let go of the
control rod which he was removoing and it fell
back into position. The crew left the assembly
room immediately and went to the control room.

Four employees received radiation exposures

ranging from 12 to 190 rem. (See TID-5360,
p. 23.)



' SUSPECT RADIATION EXPOSURE
Stanford, Cadlif., May-June 1966—150 rem

‘An employee’s badge indicated a radiation
exposure had occurred over a period of several
weeks while he was engaged in his routine
duties at a linear accelerator.

Investigation indicated that the film badge did
receive an estimated radiation exposure of 160
rem; however, there was no evidence that the
employee had actually received the exposure.

RADIATION EXPOSURES ACCOMPANY
NUCLEAR EXCURSION

Richland, Wash., Apr. 7, 1962—110, 43 and
19 rem

An unplanned nuclear excursion occurred in
. a plutonium processing facility due to the in-
advertent accumulation of approximately 1500
grams of plutonium in 45-50 liters of dilute
nitric acid solution in a 69-liter glass transfer
tank. The sequence of events which led to the
accumulation of the plutonium in the tank can-
not be stated positively. However, it is believed
that, when a tank valve was opened, the solu-
tion from another vessel overflowed to a sump
and was drawn into the transfer tank through
a temporary line between this tank and the
sump. .

When the excursion occurred, radiation and
evacuation alarms sounded. All but three em-
ployees left the building immediately, according
to well-prepared and -rehearsed evacuation
plans. Fortunately, they were not in close prox-
imity to the involved system nor in a high radia-
tion field.

Of the 22 persons in the building at the time,
only four employees, those who were in the room
with the system, were hospitalized for observa-
tion. Three of them were the system operators,
who were in close proximity to the excursion,
and who received estimated radiation doses of
110, 43 and 19 rem. None of them showed symp-
toms definitely referable to their radiation ex-
posures. The fourth was sent to the hospital
only because he was in the room at the time of
the incident.

Some fission produet activity, airborne via the
vent system and the exhaust stack, was detected
in the atmosphere for a brief period after the
accident.

The physical damage amounted to less than
$1,000. (See TID-5360, Suppl. 4, p. 17.)
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MRADIATED FUEL INCIDENT
Puerto Rico, July 24, 1962100, 58, 24, 18 and
18 rem

Seven employees were accidentally exposed to
radiation from irradiated fuel elements when a
crane operator mistakenly thought he had been
given the all-clear signal to move a rack of hot
fuel elements into a position against the alu-
minum window which separates the exposure
room from the reactor pool. The room was to be
vacated and the shield door closed before posi-
tioning the fuel elements against the window.
The gamma room door could not be seen from
the crane operator’s position.

When the crane operator began moving the
fuel elements into the window position, the 10-
millirem monitor near the gamma room door
tripped an alarm. The reactor supervisor imme-
diately ordered the fuel elements moved away
from the window, terminating the incident.

The estimated exposure time of the individ-
uals was 114 seconds. The seven employees’
exposures were 100 rem, 58 rem, 24 rem, 18
rem, 18 rem, 8 rem, and 4 rem. There were no
radiation injuries as a result of the accident.
(See TID-5360, Suppl. 4, p. 21.)

ACCIDENTAL EXPOSURE

Oak Ridge, Tenn., Oct. 4, 1957—63 rem

An employee received an exposure to radia-
tion for less than one minute when he mis-
takenly entered a room containing tanks of
radioactive residues used in processing irra-
diated fuel elements.

The exposure was first discovered when a
pocket dosimeter was examined at the end of
the day’s shift and was confirmed when the
employee’s film badge was processed. He appar-
ently suffered no ill effects and continued
working ; however, he was transferred to other
duties. (See TID-65360, Suppl. 2, p. 23.)

SUSPECT RADIATION EXPOSURE
Minneapolis, Minn., June 6-19, 1966—-50 rem

An employee’s film badge indicated a radia-
tion exposure had occurred over a period of ap-
proximately 14 days while he was engaged in
his routine duties at a linear accelerator.

Although neither proved nor disproved, since
the employee’s film badge showed an estimated
external whole-body cumulative radiation ex-
posure of 50 rem, it was charged to his record.



ELECTRON ACCELERATOR EXPOSURE
Livermore, Calif., Jan. 6, 1959—41 rem

A physicist was exposed while a series of ad-
justments were being made on beam-defining
plates in a new electron linear accelerator. Ra-
diation surveys were made with negative results:
when personnel entered the cell after the first
three adjustment runs. No survey was made
after the fourth and fifth runs. A survey made

after the sixth run showed a 1,000 rem/hr level. _

During all entries to the cell, the key which
was designed to lock all controls in the “OFF”"
position was removed from the control panel.
It was determined that the film badges had been
exposed to about 200 Kev energy gamma radia-
tion. An exposure dose of 41 rem was assigned
to physicist “A”. This dose was received in a
period of about one minute, which was the es-
tablished time he worked alone on plates 3 and
4,and entered the cell to measure very high
radiation levels, The next highest reading of 400
millirem was received by physicist “B”. All
others received less than 50 mxlhrem. (See
TID-5360, Suppl. 3, p. 8.)

INADVERTENT EXPOSURE
Mercury, Nev., Mar. 1, 195539 rem

A security guard was to accompany the radi- -

ation safety monitors into the exelusion area
after a weapons test and establish surveillance
of equipment. The guard had his own vehicle.

When he arrived at the place where he was
to meet the monitors, the guard found that they
had already left and started out after them.
Somehow, he lost his way and drove beyond the
established safety point. When it became appar-
ent that he could not find the radiation safety
monitors, he contacted his headquarters by
radio and notified them of his position. He was
immediately ordered out of the area.

The guard’s film badge indicated he had re-
ceived a dose of 39 rem. (See TID-5360, p. 72.)

RADIATION EXPOSURE
Las Vegas, Nev., Jan. 18, 1956—-28 and 19 rem

When the prescribed time after a shot had
elapsed, four employees, dressed in the proper
protective clothing, were recovering samples
from a nuclear test area.
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It had been prearranged to have a monitor
enter the area in advance of the men; however,
they entered the area to redeem the samples
without the monitor.

The four men received external radiation ex-
posures of 28, 19, 14 and 4 rem, respectively.
Upon medical examination, the men showed no
signs of ill effects. (See TID-5360, Suppl. 1,
p. 4)

CONTAMINATED EQUIPMENT CAUSES
EXPOSURE .. -

Mon:ury, Nev‘ 1954—278 rem

An employee unknowingly worked and slept
in close proximity to highly contaminated
equipment while it was in transport between
testing sites. He received a 24 rem whole-body
exposure in 24 hours his total yearly exposure
was 27.8 rem.

SL-1 EXCURSION

ldaho Falls, Idaho, Jan. 3, 1961-27, 27, 25, 23,
21, 18, 16 and 15 rem

A nuclear excursion occurred within the re-
actor vessel, resulting in extensive damage of
the reactor core and room, and in high radiation
levels (approximately 500-1000 rem/hr) within
the reactor room.

At the time of the accident, a three-man crew
was on the top of the reactor assembling the
control rod drive mechanisms and housing. The
nuclear excursion, which resulted in an explo-
sion, was caused by manual withdrawal, by one
or more of the maintenance crew, of the central
control rod blade from the core considerably
beyond the limit specified in the maintenance
procedure.

Two members of the crew were killed in-
stantly by the force of the explosion and the
third man died within two hours following the
incident as a result of an injury to the head. Of
the several hundred people engaged in recovery
operations, 22 persons received radiation ex-
posures in the range of three to 27 rem gamma
radiation total-body exposure. The maximum
whole-body beta radiation was 120 rem.

Some gaseous fission products, including ra-
dioactive iodine, escaped to the atmosphere out-
side the building and were carried downwind
in a narrow plume. Particulate fission material
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was largely confined to the reactor building,
with slight radioactivity in the immediate
vicinity of the building.

The total property loss was $4,350,000. (See
TID-5360, Suppl. 4, p. 8; 1962 Nuclear Safety,
Vol 3, #3, p. 64.)

COBALT 60 EXPOSURE
Mercury, Nev,, Oct. 4, 1960—18 rem

Two employees were following through the
routine involved in the calibration of photocell
detectors. The detectors were placed in the ra-
diation beam area, 30" in front of the 340-curie
cobalt 60 source unit. Currents were being re-
corded for each detector with the source ex-
posed. Three detectors had previously been
calibrated; the fourth was placed in position;
both employees returned to the console; the
source was exposed and the current output of
the detector was recorded. After recording the
current value, employee “A” noted that the
warning lights were out and assumed that the
source was no longer exposed. He approached
the detector located in front of the source, with-
out making a precautionary radiation survey,
and started making mechanical adjustments on
the photodiode. Employee “B"” followed “A"
and aided him in the adjustments.

“A” received a total-body dose of 18 rem as
determined by film badge reading. “B’’ received
a total whole-body dose of 5 rem. (See TID-
5360, Suppl. 3, p. 23.)

EXPOSURE DURING REACTOR SHUTDOWN
idaho Falls, Idaho, July 23, 1956—21.5 rem

During a shutdown operation for scheduled
refueling, six employees were working on the
reactor top adjacent to the reactor tank open-
ing, while two men were present as observers
and advisors. All were exposed to radiation
when a highly radioactive reactor component
was placed in a position where it was not ade-
quately shielded because of lowered water level
in the reactor tank. The moving of the com-
ponent and the coincident lowering of the water
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level were done to facilitate insertion and re-
moval of experiments in the reactor.

The eight employees received radiation expo-
sures ranging from 2.5 rem to 21.5 rem. (See
TID-5360, Suppl. 1, p. 18.)

EXPOSURES RESULT FROM HANDLING FISSION
SAMPLES

Eniwetok, May 14, 1948—17 rem

Four employees, who were handling fission
samples improperly, received whole-body ex-
posures ranging from 1.7 rem to 17 rem.

GAMMA EXPOSURE
Mercury, Nev., 1954-15.1 rem

While handling 5b5-gallon drums, whose
greasy surfaces had trapped considerable
amounts of radioactive fallout, an employee re-
ceived 13 rem whole-body exposure during one

working day. His total yearly exposure was
15.14 rem.

RADIOGRAPHY INCIDENT
Richland, Wash., May 16, 1963—15.2 rem

Construction employees, who wore no dosime-
ters, were inadvertently exposed to a lost 27-
curie iridium 192 radiography source during
the construction of a new production reactor.
Exposures were estimated based upon radiation
surveys and interviews with the personnel in-

volved. The exposures ranged from 3.9 rem
to 16.2 rem.

X-RAY TECHNICIAN EXPOSURE

Middletown, Conn., October 1958—15 rem
(-+=40%)

An employee was in a shielded X-ray room
using a portable X-ray unit. The circumstances
indicated that the employee was not exposed
to the radiation shown by his film badge. How-
ever, investigation could not prove this; there-
fore, it was assumed that the employee was
exposed.



APPENDIX C

REPORTABLE* ACCIDENTS, INCIDENTS, AND
RADIATION EXPOSURES

USAEC FACILITIES
1959-1970

*Requirements for a “reportable” incident have varied slightly since 1959. See Appendix D for current
requirements as set forth in AEC Manual Chapter 0502.
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juries* - AEC Property
No.! - Type? Date Field Office? - Contractor E":;’;‘:m Damage
59-1 14-59  SR-E.I du Pont de Nemours & Co. 0 $7,000
Gasket on head of secondary condenser in unit failed, allowing hydrogen
sulfide gas to flow into water side of heat exchanger. Relief valve vented
open due to overpressure. 4-5 T of gas released to atmosphere.
59-2 1-15-59  AL—Reynolds Electrical & Engr. Co. 0 $20,000
Booms buckled on two 50-T cranes while lifting 65-ft tower weighing
38T.
59-3 1-17-59 OR~Union Carbide Nuclear Co. 0 $86,020
Multiple circuit breaker failure led to severe electrical fire.
59-4 2-1-59  AL-Bendix Aviation Corp. 0 $22,197
Dispatch oven failed when a power relay came loose from side of contiol
box and dropped to bottom of unit. Weight of relay held armature and
contacts in closed position, energizing oven heaters.
59-5 2-24-59 AL~University of California (LASL) 2 fatalities $27,000
Detonation of explosives instantly killed 2 employees.
59-6 32559 SR-E. I. du Pont de Nemours & Co. 0 $20,000
Leaking compression fitting.
597 3-31-59 'HA~General Electric Co. 1-1st degree §9,518
. burns—face
Plutonium glovebox explosion.
59-8 4-2-59  SR-E.I. du Pont de Nemours & Co. 0 $8,700
Solvent transfer truck en route from 200-H Area to plant burial ground
suddenly applied brakes at a railroad crossing, causing organic solvent
containing intermediate level fission product to overflow into the shallow
reservoir on top of truck tank, then radiation solvent dripped onto road
surface (0.9 mile).
599 4-2-59  OR-Union Carbide Nuclear Co. 0 $7,485
During removal of obsolete ventilation ducts, a duct was dropped and
snapped off a valve on the pump discharge side of coolant cooler.
59-10 4-10-59 HA-—General Electric Co. 1 fatality 0
Workman straddling 4-in. pipe fell 59 ft.
59-11 41759 OR-Union Carbide Nuclear Co. 0 $9.886
Electric motor failure.
See footnotes at end of Appendix C.
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- Injuries* - AEC Property

No.! - Type* Date Field Office® - Contractor En)zp osures Damage

59-12 4-17-59 AL~Government-owned Property 0 $12,000
Fire occurred in 1-story bedroom dwelling. The cause was combustible
materials in the vicinity of the floor furnace.

59-13 42859 OR-Union Carbide Nuclear Co. ‘ R 36,500
Lightning damaged transformer.

59-14 5-13-59  ID-Wright-Cheney-Birch 1 fatality 0
Employee was working on 60-ft scaffold when it toppled.

59-15 5-13-59 LAR-Pratt & Whitney Aircraft (CANEL) 0 $30,000
Electrical fire due to severe arcing on the line side of heater breakers.

59-16 6-3-59  SR—E. 1. du Pont de Nemours & Co. . 0 $13,750
Lightning damaged two 750-KVA transformers.

59-17 7-1-59  AL~University of California (LASL) 2 injured 0
%-in. copper tubing separated from male section of disconnect when
pressure was applied, loose end of tubing whipped around striking and
injuring 2 men.

59-18 7-3-59  SAN~University of California (LRL) 0 $32,400
Overpressure helium system caused release and distribution of small
quantity of curium 244, resulting in contamination of laboratory. No
overexposures. 7

59-19 7-17-59 AL—Umvemty of California G.ASIJ 0 $8,800°
RA-Gas release. .

59-20 7-18-59 HA—General Electric Co 0 $24,500
Fire involving bakery and grocery store. Electrical short in Junctlon box.

59-21 7-27-59 LAR-—General Electric Co. 0 $9,540
Fire in construction contractor’s material caused smoke and fire damage
to building.

59.22 7-31-59 HA~General Electric Co. g B 0 $4,000
Autoclave explosion.

59-23 81-59  NY-Princeton University 0 $12,000
Disruption of water service to stellarator caused by overpressure in well
pump supply line.

59-24 8-6-59  AL-Monsanto Chemical Co. 0 $1,933
Drybox explosion.
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] . - 4 .
No.! - Type* Date Field Office® - Contractor Injuries AEC Pro

Exposures Damage

59-25

59-26

59-27

59-28
59-29
55-30
59-31
59-32
59-33

59-34

59-35

59-36
59-37

59-38

1022511

8-7-59  OR-J. A. Jones Construction Co. 1 fatality 0

Electrician electrocuted when contacting energized frame of welding
machine.

8-16-59 CH-Atomics International 0 $24 450
Sodium storage tank exploded.
8-21-59 SR~E. I. du Pont de Nemours & Co. 0 $129.324

Solution leaked from the loosened flange during maintenance work on a
waste evaporator in hot canyon, vaporized and contaminated a crane.

94-59  LAR-General Electric Co. 0 $7,500

Wind damage to aluminum side wall of building.

9-23-59 SR-—E. 1. du Pont de Nemours & Co. 0 $14,000

Product loss due to sudden leak at a high pressure valve.

9-29-59 SR—E. 1. du Pont de Nemours & Co. 0 $50,000

Hurricane damaged water dam.

103-59 SR~E. 1. du Pont de Nemours & Co. 0 $9,750

Overheaﬁng caused diesel engine damage.

10-14-59 AL—University of California (LASL) 4 fatalities $5,341

Explosion occurred while disposing of scrap and waste explosives.

10-16-59 ID—Phillips Petroleum Co. 0 $61,800

Criticality incident, release of radicactive materials. ‘

10-30-59 AL-B & R Tub Co., subcontractor . 0 $48,396
Holmes & Narver

Barge overturned carrying drill rig and core.

10-30-59 SNR—~General Electric Co. 1 fatility $100,000

Air-oil explosion occurred in air flask component of a 3,000-psi hydraulic
oil system. Fatality was not chargeable to AEC.

11-3-59 AL—Holmes & Narver 0 $7919
LST struck deep water pier during storm causing damage to pier.

11-20-59 OR-—Union Carbide Nuclear Co. 0 $350,000
Chemical explosion in innercycle evaporator.

11-23-59 OR-Mallinckrodt Chemical Co. 0 $6,000

Overheated flue in gas stack. Incident was probably caused by improper
combustion of propane gas or ignition of carbon which had accumulated
in some of the stacks.
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. Injuries* - AEC Property
1 2
'No.! -Type? Date Field Office® - Contractor Exposures Damage
59-39 12-2-59 AL—Reynolds Electrical & Engr. Co. 1 fatality 0
An employee was killed instantly in head-on auto collision.
59-40 12-12-59 SR~E. 1. du Pont de Nemours & Co. 0 $5,200
Loose contaminated particles on the lid of a waste burial box were
scattered by the wind, contaminating the ground, locomotive and spacer
car.
59-41 12-18-59 CH-Atomics International R 1 fatality 0
Asphyxiation. Accident occurred at sodium pump loop when an
inspector entered a pump casing which was 15 ft. deep and about 40 in.
in diameter to inspect the collar near the bottom. o
59-42 12-23-59 AL-Petroleum Combustion & Engr. Co. 1 fatality 0
Failure of a cable caused jib section of crane to fall and drop : cu. yd.
bucket of concrete on an employee.
59-43 12-29-59 OR-—Nz:tional Lead Co. of Ohio 0 $10,000+
An explosion occurred in digester.
60-3 1-16-60 CH-Argonne National Laboratory 0 $35,000
Two boilers in a reactor power house exploded due to buildup of fumes
in firebox while an attempt was being made to start unit manually.
Damage primarily to boiler and adjacent piping with minor building
damage. ’
60-4 1-29-60 AL—Holmes & Narver . 1 fatality 0
Professional skin diver drowned while performing assigned duties at the
Pacific Proving Ground.
60-5 21260 CH-Argonne National Laboratory ) $13,115
A reactor vessel holddown plug assembly dropped when being lifted and
moved by means of a hand winch. Two riggers were injured, each having
a fractured leg. The plug was damaged.
60-7 3-3-60  SAN-Unijversity of California (LRL) 0 $12,500
During the pressing of an experimental high explosive, a detonation
occurred.
60-8 3-8-60 OR-—Union Carbide Nuclear Co. 1 exposed 0
An employee was exposed while cleaning up a cell due to the failure of
the monitoring system to disclose the presence of radioactive cerium 144,
The exposure was 5,550 rem to the hand (beta dose).
60-9 1-29-60 OR~Union Carbide Nuclear Co. 0 $20,000

1022518

Explosion occurred in a uranium sintering furnace located in a foundry.
Major structural damage to furnace and buildings.
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No.! - Type?

Injuries* -

. 3
Date Field Office® - Contractor Exposures

AEC Property
Damage

60-10

60-11

60-12

60-13

60-14

60-15

60-16

60-18

60-19

1022519

3-1860 SR~E. 1. du Pont de Nemours & Co. 0

A hydrogen-sulfide gas release from a process equipment condenser
caused a fire. The property damage was to the condenser.

3-30-60 SR~—E.!. du Pont de Nemours & Co. 0

During an electrical storm, lightning struck two 200-hp pump motors in
an out-of-door pump pit. The cost was due to rewinding of the bumned
out motors.

3-18-60 AL—Reynolds Elec. & Engr. Co. 1 fatality

While helping to pour 15 gallons of hot soup stock into a steam kettle, a
kitchen employee slipped, causing hot soup to spill on his body, resulting
in first and second degree bums to chest and inside of thighs—20% of
body. Employee died as a result of the burns.

4-13-60 NY-—Harvard University 1 fatality

While an employee was standing on a 34-inch-wide ground level wall,
straightening a reinforcing rod with a length of pipe, the rod broke, and
the employee fell 20 ft. to a concrete subarea.

4-17-60 HA-General Electric Co. 0

Fire and explosion in pyrophoric metal contents of a chemical dissolver
caused high damage to dissolver, off-gas filter, and related process
equipment. Contamination spread to cell, canyon, and crane. The cause
or causes of the accident are not established.

4-26-60 OR-Union Carbide Nuclear Co. 0

An irradiated graphite-clad reactor fuel element was being dry cut inside
a hot cell with a remotely operated saw. A change in air pressure inside
the cell forced contaminated graphite dust from the cell, and it dispersed
into the rest of the building. There were no overexposures. The cost was
due to cleanup of the area.

4-5-60 SR—E. 1. du Pont de Nemours & Co. 0

A leak in an outlet nozzle on a reactor necessitated a shutdown. The leak
was caused by three cracks extending approximately 2% in. around the
circumference of the nozzle. The cost was chiefly due to the repairing of
the nozzle and the loss of heavy water.

6-15-60 AL-Reynolds Elec. & Engr. Corp. 0

A rigging crew was removing the astrodome from a 20-ft. camera tower
with a crane. As the dome was being lowered, the sling broke, allowing
the dome to fall approximately 10 ft.

6-11-60 AL—General Electric Co. 0

Failure of overload switches to operate during severe electrical storm
caused burnout of transformer.
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. Injuries* - AEC Property
2 3
- Type* Date Field Office” - Contractor Exposures Damage
60-20 6-24-60 ID—Phillips Petroleum 1 injured 0
Employee seriously injured when portion of a stud (concrete anchor nail)
ricocheted, entering forehead over right eye and lodging in. bmn, while
using a powder-actuated power tool.
60-21 6-28-60 OR-Goodyear Atomic Corp. 0 $7,145
The stainless steel lining of a new liquid nitrogen storage tank being
installed collapsed when its contents were partly evacuated during an
acceptance test.
60-22 7-11-60 AL—Los Alamos Medical Center 0 $12,000
A 15KV switchgear located in a subbasement equipment room was
damaged by fire.
60-23 7-15-60 OR-Mallinckrodt Chemical Works 1 injured $5,000
Hydrogen gas explosion occurred in gas furnace enclosure in metal plant.
One employee suffered serjous injuries.
60-24 7660  AL-Mound Laboratory 0 $31,360
The accidental discharge of radioactive material into a room occurred as a
result of pressure buildup in a drybox. This was due to an inlet solenoid
being locked in the open pcsition and a venting solenoid being closed due
to a malfunction. The pressure built up to a point that one of the drybox
gloves blew out, thereby releasing radioactive particulate material into the
room. Eleven persons received minor exposures.
60-25 8-31-60 ID—Fluor Corp., Ltd. 1 fatality 0
While an employee was painting the handrails around a silo, he suffered
fatal injuries when he fell 69 ft.
60-26 9.13.60 SR-E.I duPontdeNemoun&Co, . = 0 $250,000
Contaminated cooling water discharged from canyon onto floor. No
overexposures. The large loss was due to decontamination.
60-27 9-29-60 SR-E. 1. du Pont de Nemours & Co. 0 $8,300
Water leaking through roof during heavy rainstorm damaged transformer.
60-28 6/2-6-60 SR—E. l. du Pont de Nemours & Co. g $24,000
During shipment of irradiated fuel elements, 30 to 40 gallons of
contaminated water leaked from the cask. The cost was due to
decontamination of area.
60-29 8-4-60 OR-Goodyear Atomic Corp. 0 $18,132

During violent storm, severe power system disturbance caused oil circuit
breaker failure.
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. Injuries® - AEC Property

2 3

No.! - Type? Date Field Office® - Contractor Exposures Damage

60-30 10-7-60 AL~Sandia Corp. 0 $16,500
Beechcraft Drone Aircraft, which was to be used for air sampling, crashed ‘
when radio control was lost in desert.

1 exposed

Employees were accidentally exposed to electron beam emanating from a
Van de Graaff accelerator (12,340 & 1277 rem hands).

60-32 9-13-60 LAR-General Electric Co. 0 $12,000
During an electrical storm lightning damaged transformer.

60-33 7-12-60 HA—Government—Hanford 0 $6,000
15-mile per hour breeze spread a grass fire over 3,000 acres of AEC
property.

60-34 11-2.60 SR—E. . du Pont de Nemours & Co. 0 $37,100
Fire in a construction building.

60-35 11-10-60 SAN-University of California (LRL) 0 $101,000
Fire started in curium processing cave by an apparent overheating of oil
bath in glovebox. Loss confined to one room, but all contents compiete
loss. No release of radioactive materials to environment.

60-36 11-10-60 SR-E. I. du Pont de Nemours & Co. 0 $40,000
Induced draft fan failed due to excessive vibration.

60-37 11-14-60 AL—Sandia Corp. 0 $32,000
Fire occurred in heat paper stored in dry room.

60-38 12-7-60 OR—Union Carbide Nuciear Co. 0 $10,036
A full, high pressure, 30-tube gas trailer overturned in the process of
coupling to tractor.

60-39 11-18-60 HA—General Electric Co. 1 injured 0
Pipefitter slipped and fell 15 ft. down a shaft.

60-40 12-21-60 HA—General Electric Co. 0 $12,294
Buildup of pressure in a steam autoclave resulted in a blowoff which sent
some material from the autoclave through the building roof. No radiation
resulted. . .

60-41 104-60 AL—Edgerton, Germeshausen & Grier 2 exposed 0
Two employees were exposed to gamma radiation (18 & S rem wb). .

60-42 11-17-60 OR—Union Carbide Nuclear Co. ° (] $103,260

1022581

Ten-ton cylinder of UF ruptured.
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No.' -Type? Date Field Office® - Contractor é";@m Datmars
60-43 11/8-28- OR-National Lead Co. of Ohio 0 $5,000+
60 o ..
Slightly enriched uranium tetrafluoride lost through stack of dust
collector located in the plant.
61-1 1361  ID-Combustion Engineering, Inc. . 3faulites  $4,350,000
ST R g exposed™”
Explosion within reactor vessel of SL-1 reactor plant. Two members of
crew were killed instantly by explosion. Third died within about two
hours as result of injury to head. Maximum overexposure to nine
emergency crew members during emergency was 27 rem.
61-2 1.9-61  AL—ACF Industries, Inc. i $27,060
Fire in plating shop.
61-3 1-11-61 AL-Reynolds Electrical & Engineering Co. _ 0 $8,000
Test vehicle being towed from test bunker to disassembly building, prime
mover accidentally uncoupled and vehicle car crashed into face of test
bunker, damaging car and bunker. »
614 1-24-61 AL-Los Alamos Scientific Laboratory 1 fatality 0
Employee fell from bunker 10-12’ to concrete pad.
61-S 2261  AL—ACF Industries, Inc. 1 fatality $2,500
Head-on motor vehicle collision.
616 21461 AL-Los Alamos Scieptific Laboratory .. | fatality 0
Employee overcome by solvent vapors while working in enclqsqre.
61-7 1-25-61 ID—Phillips Petroleum Co. .0 $6,000
Criticality accident occurred at chemical processing plant, when U235
solution accidentally surged from geometrically safe container to unsafe
vessel leading to momentary occurrence of chain reaction. There were no
overexposures. :
61-8 3-10-61 OR-—Central Illinois Tower Maintenance Co. 2 fatalities 0
Two employees fell 145" when top section collapsed during erection of
tower. : ‘ ' : o ‘
619 3-1661 PNR-Eichleay Corp. 1 fatality 0
3 injured

1022582

Scaffold arrangement rigged for painting overhead structure and ceiling
of shop collapsed, causing the death of one and injuries to three.
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' . ; Injuries* - AEC Property
No.! - Type? Date Field Office® - Contractor Exposures D

61-10 5-11-61 AL-Monsanto Chemical Co. 1 exposed $4,016
(Mound Laboratory)

Pressure buildup in closed caustic scrubber system forced airborne
radioactive material into room. Employee received 71 rem exposure to
bone. Area contaminated.
61-11 1-1061 SR-E. I du Pont de Nemours & Co. 0 $7,750

Overhead machine used to discharge reactor components struck
aluminum I-beam used to support portable bridge.

61-12 5-19-61 OR-Goodyear Atomic Corp. 0 $37,130
Air circuit breaker failed resulting in shutdown of seven cells.

61-13 7-11-61 SAN—University of California (LRL) 0 $13,500

Fire occurred involving approximately 190 pounds of chemical explosive.

61-14 7-18-61 HA-General Electric Co. 0 $5,900
Two Hanford railroad locomotives collided head on.

61-15 8161 HA~Hanford Operations Office ‘ 0 $8,000
Range fires burned approximately 4,300 acres, probably caused by sparks
from defective muffler on railroad diesef locomotive.

61-16 8-14-61 HA-—General Electric Co. 1 fatality 0
Employee fatally injured when tractor rolled backwards out of control
while he was assisting in unloading it from a trailer.

61-17 8-14-61 SNR-—General Electric Co. 0 $5,700

Fire burned approximately 3,000 square feet of newly laid roof, causing
damage to building and ventilating equipment located on roof.

61-18 8-29-61 AL~Sandia Corp. 0 314,700
Flash flood at deactivated base. Removal of 8-12 inches of silt majority
of cost.

61-19 9-2-61  ID—Phillips Petroleum Co. 0 $20,000

Compressor malfunctioned, damaging insulation anq wiring on stator and
rotor.

61-20 9-7-61 AL~Los Alamos Scientific Laboratory 1 fatality 0
Employee killed in motor vehicle accident in which car skidded and
turned over.

61-21 8-14-61 HA-Hanford Operations Office 0 $69,865

Series of brush fires caused by violent electrical storm.
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. Injuries* - AEC Property
No.! - Type* Date Field Office® - Contractor Exposures Damage
61-22 9-13-61 AL~Bendix Corp. 0 $449,200
Flood following Hurricane Carla. A ‘
61-23 10-2/24- SR-E.I. du Pont de Nemours & Co. 0 $400,000
61
Series of flume failures occurred in SRP reactor cooling water effluent
system.
61-24 10-25-61 AL-Dow Chemical Co. 0 $7,000
Explosion (considered to be of low order) occurred in boiler.
61-25 10-26-61 AL~Sandia Corp. 1 fatality $131,210
3 injured
Fire in dry room.
61-26 10-20-61 AL—Monsanto Chemical Co. | 1 exposed $590
(Mound Laboratory)
Employee received 1.4 body burden of polonium when glass apparatus
containing polonium was dropped. Small amount of room contamination
readily cleaned up. (22 rem to spleen)
61-27 10-29-61 AL-Albuquerque Operations Office . _ 0 $57,000
Airplane struck 500-foot radio tower, collapsing tower. Wing torn from
plane.
61-28 11-7-61 AL-ACF Industries, Inc. 0 $34.450
Gas explosion in portable metal shed housing reactor. Four employees
received minor 'injaries. Shed badly damaged; piping and equipment
exterior to reactor also damaged.
61-29 10-27-61 OR-Oak Ridge National Laboratory 1 exposed 0
Employee received beta burns to hands and fingers on at least two
occasions while performing operations on fuel specimens. Dose estimates
were 1,200 remto fingers of left hand and 900 remto fingers of right
hand.
61-30 10-15-61 1D—Phillips Petroleum Company ' 0 $10,000
Contractor’s bus collided with private car; 20 bus passengers received
minor injuries. Private car driver killed.
61-31 9-18-61 ID-Idaho Operations Office 0 $7.,525
Flood damage.
61-33 12-19-61 HA—General Electric Co. 0 0
g’:::e) Superficial plutonium contamination puncture wound on finger when

1022584

wire pierced glove while wiring inside of a hood.
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juries® - AEC Property
No.! - Type* Date Field Office® - Contractor g];p osures Damage
61-34 8-16-61 HA-J. A. Jones Construction Co. 0 $5,100
Contamination spread occurred while dismantling old laboratory
equipment in a process building. Five employees received some skin
contamination.
61-36 12-12-61 ID—Phillips Petroleum Co. 0 $16,360
Reactor manually scrammed following fission break caused by restriction
of primary coolant flow resulting from remnants of transparent acrylic
resin sight box.
61-37 124-61 BH-Brookhaven National Laboratory 0 $10,850
Fire in biology laboratory. Major portion of loss was damaged
equipment. ‘
61-38 4-20-61 HA~—General Electric Co. 0 $13,000
Uranyl nitrate (1,355 1bs. of depleted uranium) lost to ground when tank
trailer was overfilled due to misunderstanding between regular operators
and their lunch relief.
61-39 4—2_?—61 HA—General Electric Co. 0 $12,900
Approximately 30,000 gals. of nitric acid (100%) lost to chemical sewer
as result of valves being left open.
61-40 11-21-61 HA-General Electric Co. 0 $9,000
Approximately 1,089 pounds of depleted uranium lost to chemical sewer
in plant. - .
62-1 1-22-62 SR-E. 1. du Pont de Nemours & Co. 1 fatality 0
Carpenter crushed beneath concrete form.
62-2 2-15-62 SR-E. I du Pont de Nemours & Co. 0 0
Purging of stack gas sampling line released contaminated particulate
material requiring washing of 163 vehicles for decontamination.
62-3 2-14-62 NV-Reynolds Electrical & Engineering Co. 0 $7,000
Tractor-trailer loaded with drill rig overtumed.
62-5 2-21-62 OR-—National Lead Co. of Ohio 1 injured $420
Hydrogen explosion occurred in uranium casting pot while cover was
being removed. One employee received severe laceration of head and eye
injury. .
62-6 3-18-62 OR-Union Carbide Nuclear Co. 1 fatality $15,500
1 injured

1022585

Chemical explosion occurred during routine operations in metal reduction
furnace. Two operators 35 feet from fumace were burned over S0% of
body, one died 12 days later.



102258b

No.! - Type?

' Injuries® - AEC Property
Date Field Office® - Contractor Exposures Damage

62-7
629
62-10

62-11
62-12

62-13
62-14

62-15
(press

release)

62-16

62-17

(press
release)

62-18

62-19

62-20

3-29-62 CH—-Axgpnne Nationai Laboratory 1 fatality 0
Pipefitter fell 25 feet.

321462 OR~—Union Catbide Nuclear Co, 0 $24,700

¥

Fire occurred in ventilation system, probable cause electncal spark.

32362 OR-W. L. Hailey & Co., Inc. 1 fatality 0
Pipefitter crushed by slide of shale from side of trench

4-762  HA—General Electric Co 3 exposed 0
Criticality incident with plutonium solution. Exposures were 110, 43,

and 19 rem whole body.

4-7.62  NV-—Reynolds Electrical & Engineering Co. 0 $20,000

Drill rig fell over when anchors pulled out to which guy wires were
fastened.

5462  AL—Bendix Corp. (] $20,430

Electric oven overheated damaging channels in the oven.

52362 HA—General Electric Co. 0 $10,060
Air ventilation equipment failure.

5-29-62 HA-General Electric Co. 0 0

Employee received cut on right index finger while cleaning debris under
pumps in loadout area. 70,000 d/m’ detected in excised tissue. Less than
10% maximum permissible body burden estimated to remain at wound
site,

42962 GJ-Lucius Pitkin Co. .0 $9.728
Boiler explosion occurred when electrician attempted to light oil fire.

6-262 HA—General Electric Co. 0 0

Pipefitter received puncture wound in left index finger while performing
maintenance work in hood. Initial radiation measurement of 250,000
d/m detected at wound site. Tissue excised. Estimate of 10-20%
maximum permissible body burden remamed at wound site.

62062 OR~Union Carbide Nuclear Co. 1 fatality 0

While breaking bridge formation of coal in reclaim hopper, coal gave way,
covering two employees. One suffocated.

4-18-62 SR~E.I. du Pont de Nemours &Co. 0 $26,000°
Gas release from stack.
4-25.62 NV—Reynolds Electrical & Engineering Co. 0 $19,000
Drill rig collapsed.
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Injuries* - AEC Property
No.! -Type? Date Field Office? - Contractor E‘;:;‘;‘:m Damage
62-21 Apr/ PNR-—Westinghouse Electric Corp. 1 exposed 0
June-
1962
Employee received quarterly exposure of 8.1 rem during calibration of
X-ray spectrometer.
62-22 Mar/ ID—-General Electric Co. 1 exposed 0
July-
1962
Empioyee received exposure of 3.2 rem one quarter and 3.9 rem another.
62-23 7-24-62 OR-—Puerto Rico Nuclear Center 7 exposed 0
Crane operator thought he had been given all clear signal and moved rack
of irradiated fuel elements into position against aluminum window which
separates exposure room from reactor pool. Exposures received were 100
rem, 58 rem, 24 rem, 18 rem, 18 rem, 8 rem, and 4 rem. All were
hospitalized for observation.
62-24 72662 AL-Monsanto Chemical Co. 3 exposed $4,243
(Mound Laboratory) .
Opening of calorimeter can accidentally discharged alpha contamination
into room atmosphere, causing surface and personnel contamination.
Cost was due to decontamination. Bone exposures resulted to three
individuals (26, 24, & 23 rem).
62-25 7-29-62 HA—General Electric Co. 0 $22,884
Fire in climatizer room apparently caused by overheated electrical
control ballast on one of the climatizers.
62-26 7-12-62 AL—Albuquerque Operations Office 0 $13,000
Fire in AEC-owned building.
62-27 8-14-62 PNR—Pittsburgh Naval Reactors Office 1 injured $15,000
Train was rammed from rear by another freight train. Courier hurt but
returned to work within 2 weeks. Damage was to Government railway car
and contents.
62-28 8-1562 OR—Union Carbide Nuclear Co. 1 fatility 0
Employee died from burns received when flash fire occurred during
inspection of manhole port in side of oil circuit breaker tank in
switchyard.
62-29 10-7-62 NV—Reynolds Electrical & Engineering Co. 1 fatility $1,179
Power wagon overturned.
62-30 Apr/ AL~-Dow Chemical Co. 3 exposed 0
June-
1962

1022581

Chemical operators received 3.1 rem, 3.3 rem and 3.4 rem, respectively,
while processing plutonium metal.
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. ) Injuries* - AEC Property
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No.! - Type? Date Field Office® - Contractor Exposures Damage
62-31 June/  ID-General Electric Co. 1 exposed 0
Aug-
1962
During cleanup of SL-1 incident, employee received 3.1 rem whole body
exposure. T
62-32 8-24-62 ID—Phillips Petroleum Co. 0 $1,600
HA-—General Electric Co.
Trailer and load (radioactive material shipping cask) were contaminated 5
rem/hour, due to iodine 131 leaking from the cask. Cost due to cleanup.
62-33 10-7-62 NY-—Martin Co. 0 0
(plress Nuclear electric power piant, McMurdo Sound, Antarctica, damaged by
reiease) fire. No AEC loss. » | \
62-34 10-19-62 OR~Union Carbide Nuclear Co. 0 0
Private driver hit truck carrying cylinders of radioactive materials. No
damage to truck. -
62-35 10-21-62 SR—E.1. du Pont de Nemours & Co. 0 $13,200
Approximately 700 pounds of D,O lost when rotameter sight glass
ruptured. o
62-36 Sept/ SAN-—Lawrence Radiation Laboratory 1 exposed 0
Oct-
1962 e ;
Employee working weekend duties as roving health chemistry monitor,
received 3.5 rem neutron exposure, as indicated by film badge,
62-37 11-13-62 ID—Phillips Petroleum Co. 0 0
S{: ::e) Slight increase in radioactivity levels caused temporary evacuation.
62-38 12-3-62 AL—Albuquerque Operations Office 0 0
Train involving courier coach and two ATMX cars containing weapons
components (no high explosives) derailed. Shipment undamaged.
Estimated $15,500 repairs to coach and cars acknowledged as railroad
liability.
62-40 9-14-62 OR-—Oak Ridge Operations Office : 0 0
Fire in radioactive shipment by train. Shipment undamaged.
62-41 12-13-62 OR—Union Carbide Nuclear Co. 0 $2,900,000
Explosion and fire in cell.
62-42 12-14-62 OR-Union Carbide Nuclear Co. 0 0

1022588

Truck moving UF in cylinders involved in accident with private car. No
material released.
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No.! -Type* Date Field Office? - Contractor Injuries” - AEC Property
Exposures Damage
62-43 Sept/ AL~Los Alamos Scientific Laboratory 1 expased 0
Dec-
1962
While handling residue in a recovery operation, an employee received a
quarterly exposure of 6.4 rem.

62-44 11-19-62 SR~E. I. du Pont de Nemours & Co. 0 $25,400°
Gas release from a stack.

6245 11-2662 SR~E. I. du Pont de Nemours & Co. 0 $21,500°
Gas release from a stack.

62-46 84-62 NV-—Reynolds Electrical & Engineering Co. 0 $9,535
While attempting to remove stuck pipe, drilling mast was damaged.

62-47 2-28-62 SNR-United Nuclear Corp. 0 $16,310
Slag from overhead cutting and welding fell on security curtains
suspended across room from ceiling to floor, igniting curtains.

63-1 A 1-1-63  ID-Phillips Petroleum Co. 0 8
Truck transporting fuel elements involved in accident with private cz..

Shipment undamaged.

63-2A 1.563  CH-—Atomics International 1 fatility 0
Shift sugems' or died of internal injuries and basal skull fracture resulting
from 54 fall when he stepped backward into open shield plug hole while
giving signals to crane operator.

63-3A 1-10-63. OR-—Mallinckrodt Chemical Works 0 0
Truck transporting radioactive material involved in accident with private
car. Shipment undamaged.

634 A 1.1063 OR-—Nationai Lead Co. of Ohio 0 0
Truck transporting uranjum fuel slugs involved in accident with private '
car, Shipment undamaged.

63-5A 1-14-63 BH-NY-—Nuclear Materials & Equipment 1] - $27,560

Corp.
One of eleven packages of contaminated precious metals found leaking
upon arrival at destination. Decontamination of several vehicles and truck
depots necessitated.
636 B 12463 OR—Government 0 $6,787

10225849

Government-owned dwelling totally destroyed by fire believed started in
defective heating system.
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1 2

No.! - Type? Date Field Office® - Contractor Exposures Damage

6378 1.2663 PNR—Duquesne Light Co. o 0 $33,455
Fire (definite cause undetermined) occurred in contractor-owned office
building. Government-owned office machines, furniture and other
eq“ip'mnt damaged, ".'h, ‘.?;.};"- EPE ) »

63-11 A 2-16-63 NV-—Camay Drilling Co. 1 fatility 0
During excavation work, a construction worker was crushed by a tractor
when the entire length of the tractor tread ran over his body, causing
multiple internal injuries. ~

6312 A 2.12.63 RL—-General Electric Co. 0 $8,650
Promethium 147 contamination found in laboratory rooms; also tracked
to other parts of building.

63-13B 2-1063 AL-SandiaCorp. A ] $10,200
During construction of laboratory, power outage resulted in deflation of
“air structure,” which was completely destroyed by high winds.

63-14B 2363 RL-Government , 0 $15,350
Two small earth-fill dams washed out by melting snow.

63-15B 22663 SR-E. l. du Pont de Nemours & Co. 0 $24,000
Fuel element dropped into reactor, damaging element.

63-16 B 3-14-63 SR~E.I. du Pont de Nemours & Co. 0 $22,000°
Tritium release to atmosphere through stack.

63-17 A 3-26-63 SAN-Lawrence Radiation Laboratory 0 $94,881
Criticality occurred during subcritical experiment involving fissionable
materials and small fire developed within enclosed concrete vault.

63-18B 3.1663 AL—Dow Chemical Co. 0 $8,200
High-velocity winds caused circuit breaker failure in substation, resulting
in fire readily controlled by fire extinguisher. ‘

63-19B 1-1263 ID-C. F. Braun & Co. 0 $5,800
During subzero weather, water in firewater header froze, damaging
header. ‘ ’

63-20B 4-1763 RL—~General Electric Co. 1 exposed 0
Maintenance employee received whole-body exposure of 5 rem while
working on fuel tube of reactor.

63-21 A 4-2263 OR-—Union Carbide Corp., Nuclear Div. 0 $25

10225490

Tractor-trailer carrying interplant shipment of radioactive materials
tipped over when forced off road by oncoming traffic. Shipment
undamaged.

!



juries® - AECP
No.! - Type* Date Field Office® - Contractor gi;g: res Dm;:::ny
63-22B 4-20-63 NV-—Sandia Corp. 0 $14,848
Fire damaged aerodynamic balloon when gasoline overflowed from
generator engine and was ignited by engine backfire. Later, on same day,
high-velocity winds completely destroyed balloon.
6323 B 4-2563 NV—-Govemment 0 $12,000
High-velocity winds damaged three balloons.
63-24 A 4-30-63 OR-Union Carbide Corp., Nuclear Div. 1 fatility 0
While testing an ion source, a physicist was electrocuted.
63-25B 5-1663 RL—Kaiser Engineers 5 exposed 0
During process of removing control cables from radiographic camera,
27<curie iridium 192 sealed source fell out of cable and remained
unnoticed on cell floor for approximately five hours. During this period,
approximately 76 workers were intermittently in area where exposed
source was located. Five individuals exceeded 3.0 rem per quarter,
(15.2,96,74,4,39 rem).
6326 A 6663  NV-—Reynolds Electrical & Engineering Co., 9 exposed 0
Inc.
Fifteen employees exposed during re-entry and recovery operation in
tunnel, nine receiving in excess of 30 rem per year to thyroid. (593, 371,
350, 265, 200, 133, 37, 36, & 34 rem.)
63-27B 4-15/5-8 CH—Atomics Internationai 1 exposed 0
Employee received partial-body exposure of 11 rem while working on
X-ray diffraction machine.
6328 B 6-1963 NV-—Reynolds Electrical & Engineering Co., 0 $17,000
Inc.
Drill rig toppled over while leveling adjustments were in process.
6329 A 6-25-63 SNR-Marley Corp. 1 fatality 0
During construction of fan cylinder, carpenter fell 65°. Cause of death
was compound fractured skull, broken neck and multiple injuries with
massive hemorrhage.
63-30 A 6-25-63 NY—Pratt & Whitney Aircraft Div., 1 fatality 1]
CANEL
While operator’s helper was kneeling on top of box, being moved by
forklift truck, to counterbalance overhanging weight, box tipped forward
and he fell to ground. He suffered fatal pulmonary embolus seventeen
days later as result of injuries received in accident.
63-31 B 4.23.63 AL-Dow Chemical Co. 0 $5,662

1022541

Spill of contaminated nitric acid solution.
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juries® - AEC Property
! .Type* Date Field Office® - Contractor ‘lzxzpu::‘“ Damage
63-32B 6-20-63 AL-Dow Chemical Co. 0 38,364
Leak in line carrying high-level plutonium sol\mon caused contamination
of building and equipment. @~ ,
6334 B 8963 PNR—Westinghouse ElectricCorp. @ 0 $9,400
Severe winds during electrical storm damaged roofs, stacks, venulmon
ducts, trees, shrubs and fences.
63-35B 6-28/7-8 SAN-Lawrence Radiation Laboratory 2 exposed 0
Two employees received quarterly exposures to their right hands in
excess of 25 rem, (calendar year exposures of * 55 and 44 rem) while
engaged in transferring radioactive materials into high vacuum chamber
using short tongs.
63-36A 7-23-63 OR-H. K. Ferguson Co. 1 fatality 0
Apprentice pipefitter was asphyxiated while checking for inert gas leak in
valve pit.
63-37A 7-24-63 AL—Mason & Hanger-Silas Mason Co., Inc., 0 0
San Antonio, Tex.
Train derailed. Coach carrying radxoacuve materials remained upright.
Shipment undamaged.
63-38B Apr.- OR—General Electric Co. -2 exposed 0
June 63. : '
Two employees received quarterly external radiation exposures, one 3.9
rem whole body, 32 rem left hand, 14 rem right hand; the other, 2.1 rem
whole body, 27 rem left hand, 25 rem right hand. Exposures occurred
while making physical measurements of irradiated beryllium oxide
samples.
6339 A 8363 PNR~Westinghouse Electric Corp. 0 0
Shipping cask dropped during transfer. Contamination removed from
© 1/2-square foot spot by removing 1/8-inch of wooden surface.
6340B 8663 OR-—Union Carbide Corp. . 1] $43.,400
Nuclear Division
Fire (definite cause undetermined) originated in building exhaust system
and was confined to laboratory hoods and exhaust system; however,
smoke damaged building.
6341 A 8-163 OR—Union Carbide Corp. 1 fatality 0
' Paducah, Ky.

While ironworker was climbing down rolling-type scaffold, scaffold began
to swing and fold, finally toppling to floor. He held on until scaffold was
about haifway down, then fell remaining distance (approximately 6”) to
concrete floor, dying five days later as result of skull fracture.
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Flash fire (definite cause undetermined) in vault where heat-pad paper
stored. One employee received first and second degree burns.

74
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No.' - Type’ Date Field Office” - Contractor Expo: D

6343 B 7-23-63 SR-E.I. du Pont de Nemours & Co. 0 $10,000%
Tritium release to atmosphere through stack.

6344 B 7-25-63 NY—Babcock & Wilcox Co. 1 exposed 0
While engaged in routine radiography, employee received estimated
exposure of 6 rem.

6345 A 7-1063 NV—Reynolds Electrical & Engineering Co., 1 fatality 0

Inc.
A custodial employee suffered fatal pulmonary embolism as result of
injuries received in automobile accident three months earlier.

6346 B 10-28-63 OR-—Oak Ridge National Laboratory 1 exposed 0
While work was being performed on infrared tritium cell, employee
received tritium exposure of 12.5 rem to total body tissue. .

6347 B 103163 RL—General Electric Co. 0 $7,442
Lightning ignited sage and grass at 18 locations.

6348 A 11-6-63 RL-~General Electric Co. ‘ 0 $397,000

Fire (definite cause undetermined) in plutonium purification facility.
Plutonium contamination in immediate area of fire. Firemen received
slight skin contamination, readily removed. Costs related directly to fire
$85,400; decontamination costs $251,300; overhead related to direct
losses $60,300.

6349 B 11.8-63 SNPO-N-Los Alamos Scientific Laboratory 0 $70,000
Overpressurization of hydrogen feed lines to turbine pump resulted in '
destruction of turbine, shrapnel damaged pipes, conduits, etc.

63-50 A 11-13-63 AL~-Mason & Hanger-Silas Mason Co., Inc., 0 $92,568

: San Antonio, Tex.
High explosives (120 Ibs.) detonated in storage igloo.

63-52A 11-15-63 ID—Phillips Petroleum Co. 0 $25,451
Low-level spread of plutonium contamination from glovebox.

63-53 A 9-2663 AL~The Zia Co. 1 fatality 0
When truck backed over can of paint thinner, can ruptured, spraying
contents on laborer’s clothing. Flames from dump fire ignited his
coveralls, and he died about six weeks later as result of chemical burns
received.

63-54 B 12463  AL—Eagie-Picher Co. 1 injured $58,507



4

. Injuries® - AEC Property
No.! - Type? Date Field Office® - Contractor Exposutes Damage
63-55B 12963 OR-Goodyear Atomic Corp. 0 $51,500
Compressor in cell debladed while on-stream, accompanied by small fire
on exterior of compressor shell. - o .
63-56 A 12-12-63 ID—Phillips Petrojeum Co. - ' 0 0
Truck transporting radioactive material jackknifed. Shipment
undamaged. :
63-57B 12-11-63 RL—Government o o~ $23,500
Fire, probably caused by cigarette, in Government-owned drug store.
63-59 B 12-13-63 OR—Goodyear Atomic Corp... ‘ 0 $244,800
Power transformer failed causing tank to rupture. Insulating oil ignited
immediately.
63-60 B 10-17-63 CH—Argonne National Laboratory 1 exposed 0
While making adjustment on gradient synchrotron, an employee received
whole-body exposure of 3.8 rem.
63-61 B 12-21-63 AL-Monsanto Chemical Co. o 0 $7,611
During installation of cqpper tubing, plastic bag containing plutonium
oxide was punctured, resulting in contamination of the area. Cost due to
decontamination.
63-62 B Oct.- AL-Los Alamos Scientific Laboratory 2 expo?ed 0
Dec. 63
Two men engaged in casting operations with normal uranium received
whole-body skin doses of 15.2 remand 17.3 rem, respectively.
63-63 B 10-31-63 SNPO—-N-Pan American World Airways .0 $5,883
While in the process of loading collimator onto truck, crane began to tip.
Operator dropped load onto truck in attempt to save crane. Damage to
crane $5,483; damage to truck $400.
64-1 A 1-20-64 AL—Government 0 0
Empty AEC-owned 4-ton truck skidded on icy road, colliding-with
privately owned car carrying five passengers, three of whom were injured.
The three truck couriers were bruised but otherwise uninjured.
64-2 A 1-23-64 RL—General Electric Co. 0 $2,141
Several employees received minor contamination while replacing
equipment in waste storage facilities. They were readily decontaminated.
Cost due to decontamination of equipment.
64-3 A 2364 OR-Union Carbide Corp. Nuclear Div. 0 0

1022594

Interplant truck shipment of radioactive materials in accident with
private car. Shipment undamaged.
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644 B 1-25-63  AL—The Bendix Corp. 0 35,838
Fire in air-conditioning system, believed to have been started by cutting
torch.
64-5B 2-25-63 AL—Mason & Hanger-Silas Mason Co. 0 $60,400
Burlington, Iowa
Explosion (definite cause undetermined) during normal pressing
operations of high explosives. No radioactive material involved.
64-6 A 2-24-63 AL-Mason & Hanger-Silas Mason Co. 0 0
Clarksville, Tenn.
During routine disposal of high explosives waste, brush fire resulted,
burning about 20 acres of no value. No radioactive material involved.
64-7 A 2.24-63 ID-Phillips Petroleum Co. 0 0
Truck carrying 1/2-ton shipping cask containing small quantity of
radioactive material in collision. Shipment undamaged.
64-8 B 2.463 NV-Holmes & Narver, Inc. 0 $14,000
Fire (definite cause undetermined) in construction supplies in storage
yard.
649 A 3-11-63 SAN-Lawrence Radiation Laboratory 1 fatality $1,600
Electronics coordinator died as result of skull fracture received when car
which he was driving overturned when he failed to manipulate a curve.
64-10B 21263 RL—General Electric Co. 0 $14,400
Pressurizer vessel of reactor loop damaged as result of operating heaters
without water in system.
64-11 B 3-11-63 RL-General Electric Co. 1 exposed 0
When piece of irradiated wire pierced rubber glove of millwright and lay
against his skin approximately three minutes, he received radiation
exposure to his right thumb of 57 rem.
64-12 A 3-15-63 NY-—Materials & Equipment Corp. 0 0
Truck carrying radioactive materials slid into ditch. Shipment
undamaged.
64-13B 3.19-63 . CH—Atomics International 0 $6,075

10225495

Clean water, being used to test two new waste tanks, was contaminated
by condensation from contaminated vent line connected to one tank.
Water subsequently drained onto asphalt surface, contaminating it and
drainage ditch.
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No.! - Type? Date Field Office® - Contractor EJ:p osures Damage

64-14B Jan.- CH-Battelle Memorial Institute 1 exposed 0

Mar. 64
During routine handling of fission products in hot cell, technician
received quarterly external whole-body gamma exposure of 3.2 rem.
64-15B 4-21-64 NV-Reynolds Electrical & Engineering Co., 1 fatality 4]
Inc. :

Driver of 8,000-gal. water tanker tried to jump clear of tanker when he

lost control of it; however, he was uanble to do so, and it rolled over him,

crushing him to death.

64-16 B 4-19-64 AL-The Bendix Corp. 0 $5,143
Lightning damaged switchgear.

64-17B 3-31-64 CH-Atomics International _ 0 $23,000
Leak developed in sodium loop tubing; resuitant vapors corroded
emissivity coating of six banks of thermoelectric modules, rendering

- them unfit for further use.

64-18 A 42264 SAN-Advanced Technology Laboratories 0 0
One drum of shipment of five, each drum containing five polyethylene
bottles of radioactive materials, was damaged during transit. No
contamination nor release of material resulted.

64-19 B 5-10-64 ID—Phillips Petroleum Co. 0 $12,884
During steam flushing to remove radioactive contamination from '
pipelines to permit tie-in to new lines, leak developed in hose coupling.

Contaminated fluid and steam issuing from leak were rapidly dispersed
by high wind over approximately ten acres. Majority of cost due to
cleanup.

64-20B 2-1564 SR—E.I.du Pont de Nemours & Co., 0 $10,460
Plywood block left in reactor pipeline system following repairs
disintegrated causing nonradioactive contamination of line.

64-21 B Jan. PNR-Duquesne Light Co. - 2exposed 0

Mar.64. |
Due to error in adding doses, two employees received whole-body dose of
* 3.2 rem and 3:1 rem, respectively. -

64-22B 4.23-64 SR-E.I. du Pont de Nemours & Co. 0 $19,800%
Tritium release to atmosphere through stack.

64-23 A 5-18-64 CH-Battelle Memorial Institute 0 0

102254b

Cask, being shipped by truck, found at destination to be emitting 6
rem/hr (gamma). Investigation revealed cask had been dropped en route.
Slight area contamination; no significant personnel radiation exposures.
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No.! - Type? Date Field Office® - Contractor Exposures Damage
64-24B 7-27-64 NY—Westinghouse Electric Corp. 0 $10,500
When a junction box developed a short or ground, sparks ignited wooden
crates nearby.
6425 B 61264 AL—Dow Chemical Co. lexposed/finjured  $56,400
Chemical explosion caused by burning plutonium chips accidentally
dropped into carbon tetrachloride bath. The thumb and index finger of
the operator had to be amputated to effect decontamination because
flying fragments of plutonium had become embedded in them.
64-26 A 5-2664 OR-Mallinckrodt Chemical Works ' 0 0
Tractor-trailer hauling radioactive material involved in accident with
private car. Shipment undamaged.
64-27B 6-1064 NV—Reynolds Electrical & Engineering Co., 0 $5,000
Inc.
Vacuum unit, mounted on-semitrailer, being towed by flat-bed truck,
which jackknifed, causing semi-trailer to turn over, damaging vacuum
unit.
64-28 B 6-3-64  SR—E. 1. du Pont de Nemours & Co. 0 $11,000°
Tritium release to atmosphere through stack.
64-29 B 6-14-64 SR-E.I. du Pont de Nemours & Co. 0 $8,400
Loss of approximately 600 Ibs. of heavy water through pipe left open
inadvertently. -
64-30 B 6-18-64 CH-—Notre Dame University 2 exposed 0
Two employees received exposures of approximately 180 rem to the
fingers, while working with 2000-curie cobalt 60 source. ’
64-31 A 7-1-64  AL—Federal Roofing & Siding Co. 1 fatality 0
Roofer died three days later from results of head and internal injuries
sustained when he fell 22’ to the ground from the roof where he was
working.
64-32 B 7-2-64  AL—Los Alamos Scientific Laboratory o $11,597
' Explosion, attributed to accumulation of unbumed gas in area of
stagnant air movement in furnace upper passageways, damaged boiler
furnace.
64-33 B 6-28-64 SR-E. 1. du Pont de Nemours & Co. 0 $11,000%
Tritium release to atmosphere through stack.
64-34 B 6-1964 SR-E.I. du Pont de Nemours & Co. 0 $49,500°

1022541

Tritium release to atmosphere through stack.
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No.! - Type* Date Field Office® - Contractor

Injuries* -
Exposures

AEC Property
Damage

64-35 A

64-36 B

64-37B

64-38 A

64-39 B

6441 B

64-42 B

6443 B

7-1064 OR—National Lead Co. of Ohio 0

Drum . of madioactive material and trailer transporting it slightly
contaminated. Both _readily decontaminated. No material release nor
radiation exposures.

4.27/ AL—Monsanto Reeeerch Corp. 1 exposed
5-11-64

During routine work with polonmm ina laboratory, a chemist recexved a

kidney dose of approximately 45 rem in ensuing year.

7-1064 RL-General Electric Co. 1 exposed

During pressing operations within glovebox, plutonium sample shattered.

Ejected fragments caused deep.laceration of employee’s arm and minor

contamination of adjacent working area (180 rem to bone).

72364 OR-National Lead Co. of Ohio - 0o

When door of frexght car broke open dunng switching operations, two
drums containing radioactive material fell out. Part of contents of one
drum spilled inr yard area but was recovered.

41764 RL-General Electric Co. 0
Charging error made in loading reactor resulted in exceeding operating
limnits.

7-22-64 ID-Phillips Petroleum Co. 1 exposed

Employee received exposure of approxiinately 31 rem to one hand and 5
rem to the other while manually remoying radioactive flux wires from
stainless steel tubes.

7-21-64 BH-Brookhaven National Laboratory 0

Explosion in hydrogen purifier in bubble changer expansion system when
valve inadvertently left in closed A position during purging operation.
Precooler and adsorber coils torn open and containing dewar bulged.

8-1 3-64 NV —Reynolds Electrical & Engmeenng Co., 0
Inc.
Mobile drill rig developed excessive speed on downgrade, failed to
negotiate curve, and turned over, damaging rig carriage.
7-17) SR—E. 1. du Pont de Nemours & Co. 0
7-30-64
Leaking nitric acid corroded canyon cell equipment beyond repair.
82264 SR~Sylcor Division of Sylvania Electric 0
Products

Trailer-truck loaded with radioactive material collided with private car.
Loss represents direct damage to fuel elements. Four non-AEC persons
injured.
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. Injuries* - AEC Property
t 2 3
No.' - Type* Date Field Office’ - Contractor Exposures D
6445 B 9.2-64  RL—General Electric Co. 0 $8,800
During normal operations, plastic impeller of exhaust fan disintegrated.
Fragments penetrated housing of adjacent fan causing it to disintegrate.
Nearby water line was broken and a third fan unit damaged by the flying
pieces.
6446 B Apr.- SAN-Lawrence Radiation Laboratory 1 exposed 0
June 64
Chemist working in vicinity of cyclotron received whole-body dose of 3.4
rem,
6447 A 9264  CH-Battelle Memorial Institute 0 0
Truck-trailer arrived at destination with trailer bed slightly contaminated
by gross fission products coming from surface of cask containing
irradiated material. Truck-trailer decontaminated and returned to carrier.
64-48 B 9-14-64 NV—Reynolds Electrical & Engineering Co., 0 $12,000
. Inc.
Defective weld on drill rig leg caused leg to buckle inward and the mast
to fall.
6449 A 9-19-64 NV-—-Reynolds Electrical & Engineering Co., 1 fatality $74,000
Inc. 1 injured
Electrical cables were being lowered into underground complex when a
wire rope from a hoist broke causing cable spools to be jerked from their
racks. Four men were hit by the spools, one receiving extensive head and
chest injuries from which he died, one being seriously injured, other two
receiving lesser injuries. Four men were trapped underground but were
rescued.
64-50 A 9.23.64 SAN-—Case Foundation Co. 1 fatality 0
Employee electrocuted when he contacted a drill rig which struck
overhead power lines. :
64-51 B 1-22/3-2 RL—Peter Kiewit Sons’ Co. 0 $66,000
1500 feet of disposal tunnel collapsed while backfilling operations were
in progress. Six weeks later, another 50 feet collapsed.
64-52 B 7-13-64 SAN-Lawrence Radiation Laboratory ' 0 $9,500
High explosives accidentally exploded and bumed during normal pressing
operation. No radioactive material involved.
64-53 B 7-24-64 SR—E.IL du Pont de Nemours & Co. 0 $102,000%

1022539

Tritium release to atmosphere through stack.
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. Injuries* - AEC Property
1 2 .
No.! - Type* Date Field Office® - Contractor Exposures Damage
64-54 B 10-1.64 SR-E.I. du Pont de Nemours & Co. -0 $21,000
Fire (definite cause undetermined) occurred around anion exchange
column in hot canyon. Fire caused airbome:contamination to crane used
for remote maintenance. Water- to.quench fire damaged electric motors.
64-55 B 10-27-64 AL~-Monsanto Research Corp. 0 $34.922
Chemical explosion in metal hood when methanol vapors reached
flashpoint. Two sets of gloves were shredded by the explosion.
Contamination spread in operating area. Three employees recexvcd slight
contamination. :
64-56 A 11.364 RL—General Electric-Co. - 0 $318,000
Roof fire (definite cause undetermined) resulted in extensive damage to
biology building. All laboratory experiments and fish housed in building
lost. Also some valuable record;. ,
64-57 A 11-11-64 CH-Argonne National Laboratory .0 0
Broken valve on autociave, housed in lead shipping cask, allowed
contaminated water to seep out of cask during transit, contaminating
container and truck floor.
64-59 B 11-1664 OR~Union Carbide Corp., Nuclear Div. 0 $16,000
Explosion in first stage of nitrogen compressor resulting in shrapnel being
thrown through roof and also damaging udes of building in which
compressor was housed. N .
64-60 B Feb.- SAN-Lawrence Radiation Laboratory 1 exposed 0
Mar. 64
During routine laboratory work, employee received quarterly exposure of
8.2 rem whole body. '
64-61 B 11-27-64 OR—General Electric Co. 0 $41,680
Fire in 10,000 KVA transformer. -
64-63 A 12-15-64 NV-Reynolds Electrical & Engineering Co., 1 fatality $2,340
Inc. I injured
When drill rig assembly failed, swivel assembly pipe fell. Rig operator
killed instantly from crushing blow on head. Another employee received
head injuries and broken arm.
64-64 A 12-864 RL—General Electric Co. ’ 1 fatality $504
1 injured

1022600

Head-on collision of interplant locomotive and maintenance car. One
employee riding in maintenance car died two weeks later from injuries
received; second employee seriously injured. Cost due to repair of
maintenance car.
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juries* - AEC Property
J. Fiel 3. Eln]
Me.! - Type* Date ield Office’® - Contractor Damage
64-658 12-2264 ID-Phillips Petroleum Co. ' 0 $10,000
High winds damaged movable test cell building.
64-66 B 12:22-64 SR~E.L du Pont de Nemours & Co. 0 $12,700°
Tritium release to atmosphere through stack.
64-67B 10-28/  NV-Holmes & Narver, Inc. 4] $30,000
11-2-64
Crane damaged while aboard ship during high seas accompanied by gusty
winds.
64-68 B 12-17-64 NV—Reynolds Electrical & Engineering Co., 0 $17,500
Inc.
Failure of bridle line allowed crane mast to fall to derrick stand, causing
excessive bending of mast members.
64-69 B Dec.64 OR—Union Carbide Corp., Nuclear Div. 1 exposed 0
While sampling, weighing, and grinding uranium oxides of varying assays
in enclosed process system, operator received a lung burden of 0.021 uc.
The employee will receive an estimated integrated lung dose of 20 rem
during the first year.
64-70B 12-28-64 SAN—General Atomic—Division of General 0 $20,000
Dynamics Corp.
Five plutonium-fueled prototype generators were destroyed when
malfunction of high temperature environmental test oven caused
generators to be subject to ambient temperature of over 600°F.
Gen:mtom are designed to withstand maximum ambient temperature of
165°F. :
65-1 A 1-1565 OR-Union Carbide Corp., Nuclear Div. 0 $296,000
(Operational Incident)
A pipe, which was to have been blocked off, was mistakenly fitted with a
strainer. This error resuited in the irretrievable loss of an aqueous lithium
solution via its discharge into a waste pond.
65-3A 12065 SAN-Lawrence Radiation Laboratory, 0 $185,000%
Livermore
An accidental release of radioactive gas (discharged through a high stack)
resulted when an employee, intending to tighten a storage vessel fitting,
loosened it instead.
654 B 1-17-65 OR-—Oak Ridge Institute of Nuclear Studies 0 $11,185

1022601

A mobile exhibit and a privately-owned vehicle collided. The exhibit
driver received minor bruises.
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1 3 3

No." - Type* Date . Field Office” - Contractor Exposures D .

65-5 A 1:28-65 NV—Reynolds Electrical and Engineering Co., 1 fatality 0
Inc.

656 B

65-7 A

65-8 A

65-9B

65-10B

65-11B

65-12 B

65-13B

1022602

A rotary drill helper was killed mstantly when a “finger” (a 4 length of
4" pipe weighing 87 1bs.) fell 85’ from the fingerboard of the mast of a
drill rig, striking him on the head, neck, and shoulders.. Thc cause .of
death was given as depressed occipital skull fracture with a 4” laceration.

2.5465  SAN-Lawrence Radiation Laboratory, 0 $10,795
Livermore

An antenna on a scientific trailer was damaged wheﬁ it snagged a
telephone line.

2-23.65 NV-Reynolds Electrical and Engineering Co., 1 fatality 0
Inc. A

A wireman foreman was electrocuted while working in a switchgear
cabinet.

2-20-65 OR-—Govemment 0 0

A truck, transporting 100 drums of thorium. tesxdues, overturned. Some
decontamination was required.

1-14-65 CH-Atomics International 2 exposed 0

Two employees received estimated external whole-body radiation
exposures of 4 rem each while moving an irradiated beryllium
temperature probe with a high-bay crane.

22065 NV—Reynolds Electrical and Engineering Co., 2 exposed 0
Inc.

Two employees, participating in a post-shot drilling operation, received
estimated thyroid exposures of 31 and 27rem, respectively, when gaseous
radioiodine escaped from an “abandonment” valve opened in error.

1-1165 SAN-Lawrence Radiation Laboratory, 1 exposed 0
Berkeley

An employee received an estimated external whole-body radiation
exposure of 3.6 rem (film badge readmg) while working in a cave
adjacent to a cyclotron vault.

3-5/25-65 OR—Union Carbide Corp., Nuclear Div. 1 exposed 0

During the fabrication of strontium 89 impregnated graphite-uranium
oxide spheres, an employee received an estimated cumulative radiation
exposure of S0 rem to each hand.

4-14-65 NV-Lawrence Radiation Laboratory 6 exposed (LRL) 0
3 exposed (USAF)

During cloud monitoring, when the cloud rose higher than anticipated
before the airplane could complete its mission, six AEC contractor
employees received estimated external whole-body radiation exposures of
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No.! - Type* Date Field Office? - Contractor

Injuries* -

Exposures

AEC Property
Damage

65-13 B—
Cont.

65-14 A

65-15B

65-16 B

65-17B

65-18B

65-19B

65-20 A

65-21 B

1022603

5.2,4.7,43,42,4.1, and 4.1 rem, respectively; three USAF personnel
5.3,4.7,and 4.4 rem, respectively.

4-2865 OR-Union Carbide Corp., Nuclear Div. 2 exposed

An X-ray unit started continuous operation because of an internal short.
One employee received an estimated radiation exposure to the skin of 19
rem and to the end of the right thumb of 3500 rem (a second-degree
burn developed but healed); the second employee received an estimated
radiation exposure of 11 rem to the skin.

5-5-65  NV—Reynolds Electrical and Engineering Co., 0
Inc.

A drill rig was damaged when it overturned.

56-65  NY-—Harvard University and Massachusetts 0
Institute of Technology

A fire, attributable to the failure of one or more capacitors in a
modulator, occurred at an electron accelerator. The amount of loss
inciudes equipment damaged beyond repair and the cost of the cleanup
operation.

3-29/ AL-Monsanto Research Corp. 1 exposed
4-30-65

While removing trash from hoods in a plutonium process line, an
employee received an estimated external whole-body cumulative
radiation exposure of 3.9 rem.

3-29/59 AL-Monsanto Research Corp. 1 exposed
During the processing of radioactive material, an employee received an
estimated external whole-body cumulative radiation exposure of 4.6 rem.

5-22-65 OR-Oak Ridge National Laboratory 1 exposed

A physicist received a radiation exposure to the left forefinger estimated
at 51 rem when the beam shutter ona Van de Graaff machine opened
without his knowledge.

6-14-65 OR-Union Carbide Corp., Nuclear Div. 1 fatality

A lineman was fatally injured when he fell 18’ from an electric pole onto
the sidewalk. Investigation revealed that his body belt was unbuckled.
The cause of death was a fractured skull.

6-14-65 AL—Government 1 injured

A firetruck being used to fight a brush fire rolled, driverless, from a
parked position on a mesa into a canyon, dropping 60’. As the result of
evasive action taken to avoid being struck by the rollaway vehicle, a
fireman sustained severe injuries to both heels, broken bones in the right
foot, a severe laceration on the head, and a severe bruise of the feft thigh,
together with multiple contusions and lacerations. The truck was a total
loss.
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Date Field Office® - Contractor Exposures

AEC Property
Damage

65-22 A

65-23 A

65-24 A

65-25B

65-26 B

65-27.B

65-28 B

1022604

€2165 NV—Shaft Drillers,Inc. |, = . ! fatality

An employee suffered fatal injuries' when he fell 24' from a derrick
platform onto a concrete pad. The canse of death was severe depressed
skull fracture, frontal region; multiple fractures both arms; possible
internal injuries.

6-24-65 OR-—Qak Ridge National Laboratory ... 2injured

Two cooperative program students were injured whenra-: chemical
explosion occurred in a laboratory as one of the students was attempting
to make “fireworks” for his own use by mixing red phosphorus and
magnesium perchlorate. This student suffered a penetrating injury of the
right eye, severe bums of the left eye, and blast injury to the chest wall,
abdomen, upper extremities, and neck; very severe blast injury to the left
groin. The second student, working nearby (and not involved in the
“fireworks” venture) received multiple lacerations to various portions of
the body.

7-565 NY-Harvard University and Massachusetts 7 injured
Institute of Technology 1 fatality

An explosion and fire occurred in the experimental hall of an accelerator
complex. The incident was caused by the sgquential failure of the inner
and outer beryllium windows of a liquid hydrogen bubble chamber. Eight
persons were injured, one of whom died fifteen days later as the result of
third degree bums suffered over 60% of the body and a ruptured liver. Of
the seven others, one had severe burns; one, serious burns; one, burns and
back injury; two, bums; one, head injuries and cuts; one, injury to chin
and leg. Two firemen were injured, also: one, smoke inhalation; one
finger injury requiring ten stitches. The property loss included equipment
damaged beyond repair and necessary repair costs.-

4864 AL-Dow Chemical Co. 0

While repaneling an office wall, a carpenter leaned a ladder against a row
of shelving and used the ladder as a work platform. The shelving, from
which the top brackets had been removed, toppled over, damaging
beyond repair some of the inspected parts it contained. The carpenter
jumped to the floor, receiving only minor bruises.

5665 AL-Dow Chemical Co. : 0

While attempting to activate a product transfer line, contaminated acid
solution was sprayed out of a flanged union that had not been tightened.
Three contaminated employees were readily decontaminated. Cost was
for decontamination and for replacing contaminated equipment.

5-1065 SR-—E. 1. du Pont de Nemours & Co. 0
Process water (2400 Ibs.) was lost when it leaked through an unseated
sleeve.

51665 SR—E. L. du Pont de Nemours & Co. 0

Process water (700 Ibs.) was lost when it leaked through an unseated
sleeve.
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AEC Property
Damage

65-29 B

65-30 A

65-31B

65-32 B

65-33 B

65-34 B

65-35B

65-36 B

10226035

72065 AL—The Bendix Corp. | 0

Nine weapons components were damaged in an overheated thermotron
combination oven and refrigerator. Overheating apparently resulted from
a malfunctioning automatic temperature control.

7-7-65  SAN-—Lawrence Radiation Laboratory, 1 exposed/injured

Livermore

When an employee, assuming an X.ray machine was turned down,
reached inside of it to change materials, he received an estimated
radiation exposure of 1,000 rem to the index, middle, and ring fingers of
the right hand; second-degree burns developed and healed. This resulted
in a lost-time injury of twelve days.

7-31.65 SNPO—N-—Pan American World Airways, Inc. 1 exposed

An employee was assigned an estimated external whole-body radiation
exposure of 3 rem after he attempted to unclog a vacuum pipe during
cleanup operations, unaware that fuel element fragments were caught in
the coupling.

7-3165 RL—General Electric Co. 0

An explosion ‘occurred in a boiler during an attempt to relight the
oil-fired bumner with a kerosene torch after the automatic re-ignition
system failed to function.

7-19/30-65 AL—Monsanto Research Co. 1 exposed

An employee received an estimated external whole-body cumulative
radiation exposure of 5.8 rem while hand-carrying gamma-emitting
neutron sources during radioactive trash recovery.

May 65 OR-—Union Carbide Corp., Nuclear Div. 1 exposed

An employee, whose assignment involved the fluorination of uranium
oxides to uranium hexafluoride, received a cumulative lung burden of
0.025 pc. (an accrued annual exposure of 25 rem)

8-23.65 RL—Battelle-Northwest 0

Plutonium contamination spread followed an explosion and fire
cocurring in a glovebox when cleaning fluid ignited. Ten employees left
the building immediately. Prompt showering easily removed all skin
contamination. One employee received 10% of a maximum permissible
body burden (bone) of plutonium 239 by inhalation. Contamination did
not spread outside the building. About 90% of the cost incurred was for
decontamination. '

8-2565 OR-—Union Carbide Corp., Nuclear Div. 1 injured

After removal of the front of a large nitrogen drybox to permit
machining of a lithium part, lithium residue dust ignited. The machine
was damaged. A fireman fell 7’ to the concrete floor while fighting the
fire. He received a broken rib and other less serious injuries.
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No.! - Type? Date Field Office® - Contractor

Injuries* - AEC Property
Exposures Damage

65-37B

65-38 A

65-39 B

6540 B

6541 B

6542 A

6543 B

82765 CH-—Argonne National Laboratory 0 $35,000
Four transformers were damaged by lightning.

9-9/13-65 ID—Government S exposed 0

An airfreight shipment of methyl iodide containing approximately 10
curies of iodine 131 leaked. Iodine 131 depositions were found in the
thyroids of sixty-four people known to have been in contact with the
shipment. Five of them received estimated thyroid doses of 18.3,7, 5.8,
3.3 and 1.9 rem, respectively.

9.13-65 SAN-Lawrence Radiation Laboratory, 0 $30,000
Livermore (Operational Incident)

A plastic bag, containing a plutonium metal rod and some
plutonium-plated pieces, burst into flames when touched by an employee
as he attempted to place it in a metal container. The fire damaged the
plastic bag only; cost was for decontamination.

9.565 SR-E.I. duPontde Nemours & Co. 0 $7,300

Improper material was used in the decontamination of a heat exchanger,
necessitating the expense of recleaning the exchanger.

82765 CH—Argonne National Laboratory 0 $8,000

Lightning caused the destruction of a breaker and the bumning of a
cubicle.

9.29.65 RL-Battelle Nrothwest 0 $895,000

A process tube failed, releasing fission products into the reactor core.
Fission product activity spread within the containment vessel and
activated ventilation containment. Personnel were unable to reenter the
containment vessel for a period of 12 hours. The reactor scrammed on
loss of loop pressure. The cost is based on the equipment and materials
contaminated beyond further use and the expense of decontamination of
the reactor system and containment shell. Personnel exposures were
within normal administrative limits.

1965 OR-—-Goodyear Atomic Corp. 8 exposed 0

While performing their regular duties in the conversion of uranium oxide
to uranium hexafluoride, eight employees received uranium lung
depositions resulting in estimated 12-month accrued lung doses of 36, 29,

.. 25,22,22,21, 20, and 16 rem.

6544 A

1022b0b

9.15-65 RL—General Electric Co. 1 exposed/injured 0

An employee, unaware that the X-ray emission spectrometer tube was
“ON™ and the shutter was stuck on “OPEN™, received X-ray burns to the
thumb and three fingers of the right hand as he wiped moisture from
inside the sample chamber. The radiation dose to the fingers was
estimated to be 80,000 rem. This resulted in a lost-time injury of 100
days and amputation of a portion of the employee’s index finger.
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No.! - Type* Date Field Office® - Contractor

Injuries® -

Exposures

AEC Property
Damage

6545 B

6546 B

6547 B

6548 B

6549 B

65-50B

65-51 B

65-52B

10-13-65 SAN-Lawrence Radiation Laboratory, Berkeley 0

An explosion and fire occurred in a mechanically faulty voitage regulator
at an outdoor switching station. The majority of the cost was incurred in

repairing the regulator.

58-65  RL—Battelle-Northwest 0

Failure, due to fatigue, of a 1/2" stainless steel tubing line resulted in the

loss of approximately 400 Ibs. and the degrading of 1,020 Ibs. of heavy
water.

8-265 NV-Reynolds Electrical & Engineering Co., 0
Inc.

An 80’ crane boom fell backward across the top of the crane house,
smashing the house and buckling the boom.

82565 AL-Mason & Hanger-Silas Mason Co., Inc., 0
Burlington, Iowa

A hail storm damaged steam line insulation, broke windows, made dents
in sheetmetal of engineering equipment and autos, and damaged roofs of
buildings.

10-15.65 AL—Dow Chemical Co. 10 exposed

An attempt to unclog a plutonium machining coolant recirculation line
ignited plutonium metal, resulting in the contamination of a major portion
of the building and parts of another. Ten employees received inhalation
exposures from .017 to .119 microcuries of plutonium which produce an
accrued annual dose to the lungof 112, 110, 83, 44, 42, 28, 21, 20, 16, &
16 rem.

10-12/21 AL~Los Alamos Scientific Laboratory 3 exposed -

While removing fuel pin handling rods and reflector pins (for
metallurgical study) from the remains of a partially dismantled reactor,
three employees received estimated external whole-body cumulative
radiation exposures of 4, 3.8 and 3.6 rem over a nine-day period.

10-23-65 AL—ACF Industries, Inc. 0

Fire in a plating laboratory, caused by an electrical fault, ignited
flammable fume exhaust duct material at that location, and spread
rapidly through the duct system, igniting several tank exhaust ducts and
contents of tank consoles.

10-3065 RL—-General Electric Co. 0

During an aluminum jacket dissolution in a dissolver, an exothermic
reaction involving ammonia and/or hydrogen occurred within an electric
heater, through which these gases were accidentally vented. The reaction,
which continued for three hours, totaily destroyed the heater.
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65-53B 9-3065 AL-Sandia Corp. 0 $11,037
After a drop test, a pilot flew too low over the control area. A sonic
boom damaged structures in the area.
65-55B 11965 AL—Dow Chemical Co. 0 $23,253
An explosion and fire occurred when acetone fumes from a “cocoon,”
used in a glovebox paint-stripping operation, contacted a hot muffle
furnace in another part of the glovebox line. Plutonium contamination
spread to adjacent rooms and the second floor. Twelve employees
required skin decontamination; none received significant internal
radiation exposures. The cost was for decontamination of facilities.
65-56 B Oct.- AL—Los Alamos Scientific Laboratory 2 exposed 0
Dec. 65
While machining irradiated reactor reflector pins, two employees received
estimated external whole-body quarterly radiation exposures of 3.8 and
3.2 rem.
65-57 A 12-23-65 SAN-Stanford Linear Accelerator Center 1 fatality 0
(Statewide Steel Co., subcontractor) 1 injured
A six-ton concrete plank fell, seriously injuring one employee and
crushing another to death.
65-58 B 12-26-65 CH—Argonne National Laboratory 0 $22,600
An explosion, resulting from the ignition of a hydrogen-air mixture, the
hydrogen apparently evolved from nickel-iron batteries, occurred in the
equipment airlock joining a reactor building and a fuel cycle facility. No
radioactive material was involved.
65-59 B Qct.- SAN-Lawrence Radiation Laboratory, 1 exposed 0
Dec. 65 Berkeley
While performing routine startup operations at an accelerator, an
employee received an estimated external whole-body quarterly radiation
exposure of 3 rem.
6560 B 9-13&  AL-Los Alamos Scientific Laboratory 0 $5,400
17-65
Repeated lightning strikes damaged transformers.
65-61 B 10-3-65 ID-Phillips Petroleum Co. 1 injured $18,540
(Navy)

1022608

A bus driver, attempting to avoid hitting a private car that had crossed
over into his lane, swerved the bus. It went over an embankment and
tumed on its side. A Navy employee received fractured ribs and a
possible back injury.
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6562 B

65-63 B

65-64 B

65-65 B

662 B
66-3 A

66-4 A

66-5B

1022608

3-1965 AL-Dow Chemical Co. 1 exposed

When a glove failed in a glovebox, releasing plutonium, an employee
received a lung deposition of 0.042 uc of plutonium, from which is
expected an accrued 12-month exposure of 36 rem. Cost was for
decontamination of facilities.

May 65 OR-—Puerto Rico Nuclear Center 1 exposed

During the construction of a room adjoining a reactor, a carpenter

received an estimated external whole-body cumulative radiation exposure
of 7.5 rem,

11-23-65 SR-E.I. du Pont de Nemours & Co. 0

A cooling coil in a vessel developed a leak and allowed contaminated
solution from a tank to enter the cooling water system when the coil was
pressurized. The cost was for cleaning the system and associated work.

1127465 AL—-Dow Chemical Co. 0
Roofing destroyed by high winds.

1.5-66 RL~General Electric Co. 0

An estimated 420 pounds of uranium solution were lost to radioactive
waste through a milling tank overflow, caused by the failure of 2
normally closed supply line valve.

1-29/30 SR-E.I.du Pont de Nemours & Co. 0

Waterlines, draintraps, water-jacketed equipment, 2nd fire sprinkler lines
were frozen when the temperature dropped to 6°F., the lowest since
1899.

1-12-66 SNPO-Pan American World Airways 1 fatality

An employee died of third-degree burns over 100% of the body surface as
the resuit of inadvertent ignition of gasoline and acetate recording tapes
in preparation for disposal in a burn pit.

11166 NV—Reynolds Electrical & Engineering Co., 1 fatality
Inc.

A miner died thirteen days after being struck on the top of the head by a
falling rock. His death was caused by respiratory failure due to transverse
myelitis of the cervical cord caused by the injury.

12166 RL—-Douglas United Nuclear 0

A furnace explosion occurred in a boiler during a test to determine the
tesponse capability of the combustion controls to maintain a proper
fuel-air ratio during changing boiler loads. Considerable stress and
distortion to the boiler’s refractories and exterior case were sustained.
Tests were being conducted because of a previous boiler explosion. (See
65-32-B).
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666 B

66-7 A

668 B

66-9 A

66-10B

66-11B

66-12B

66-13 B

1022610

2266 CH—Atomics International 1 exposed

_ An employee picked up an irradiated fuel sample which fell from a

transfer tunnel. The radiation exposure, estimated at 58 rem, occurred to
the skin of the middle phalanx of the fingers of the left hand.

2-1466 OR-—National Lead Co. of Ohio 1 injured

A release of uranium hexafluoride, estimated at 3,844 lbs., occurred
when an operator inadvertently unscrewed the valve from the head of a
10-ton cylinder during a routine startup operation. Equipment damage
was negligible. One employee, who received an inhalation exposure, was
hospitalized for six days; other personnel who received varying degrees of
inhalation exposures were treated at the dispensary. There were no
significant radiation exposures. Material loss, $278,826; decontamination
and cleanup, $21,000.

3.1866 BH-—Brookhaven National Laboratory 0

When the main hydrogen flow through the purifier was begun, an
explosion occurred at the inlet to the adsorber coil. Immediately, the
liquid hydrogen contents of the chamber were dumped to atmosphere
through a safety vent system.

Between OR-—Union Carbide Corp., Nuclear Div. 0
3/25& (Operational Incident)
3/28-66

A loss of approximately 50,000 pounds of mercury was caused by the

failure to close a valve isclating the temporary support system.

3-1566 SR-E.I du Pont de Nemours & Co. 1 exposed

An employee received an estimated radiation exposure of 29.5 rem to the

right hand while using a contaminated pipet. .

Jan.- SAN--Lawrence Radiation Laboratory, 2 exposed
Mar. 66 Berkeley

Two members of a bubble chamber crew received neutron exposures

during normal operations. Their estimated external quarterly whole-body

neutron exposures were 4.6 and 3 rem.

4166 SR-E.I duPont de Nemours & Co. 0

A forest fire destroyed 178 acres of pine and hardwood trees.

1-24/ AL—Los Alamos Scientific Laboratory 1 exposed
2-24-66

An employee received an estimated external whole-body cumulative
radiation exposure of 5.1 rem (according to his film badge) while engaged
in plutonium processing.
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66-14 B

66-15B

66-16 B

66-17 A

66-18 B

66-19 B

66-20 A

66-21 B

1022611

4666 NV—Reynolds Electrical & Engineering Co., 0
Inc.

An overload caused the top section of the mast on a drill rig to buckle,
damaging the mast.

4-17-66 SR—University of Georgia 0

A fire occurred when a drying oven overheated. Faulty loading blocked
the thermostat sensing element, causing it to indicate an erroneously low
temperature and call for additional heat. Damage was confined to the
room of origin.

Jan.- SAN—Stanford Linear Accelerator Center 1 exposed
Mar. 66

While tuning an RF circulator, an employee received an estimated
quarterly radiation exposure to the left foot of 300 rem of soft X-rays of
less than 35 kv. There was no evidence of erythema.

5-1-66 = AL—Mason & Hanger-Silas Mason Co., Inc., 1 fatality
Burlington, lowa

An employee died from crushing injuries to chest and head in a head-on
motor vehicle collision while driving a Government-owned car.

4-14-66 = AL—Sandia Corp. (Bermite Powder Co., 0
subcontractor)

While spin rocket grains that had been removed from their molds after
the inhibiting process were being processed, a flash fire occurred, caused
by the aluminum core rubbing against the propeilant.

4-21/22 NV-EG&G, Inc. 1 exposed

An employee carried home in his pants pocket four small cobalt 60
sources. They were on his person about 12 hours. He received an
estimated dose to the skin of the left thigh of 70 rem.

52666 AL—Chaney & Hope (Ditmars & Boxley, 1 fatality

subcontractor)

While painters were engaged in spray painting the outside and top
surfaces of a water storage tank, one painter stepped backward into an
opening on the tank top, and fell 35’ onto the bottom of the tank.

6-6-66  OR—Union Carbide Corp., Nuclear Div. 0

A fire, of undetermined cause, occurred in a laboratory. It was confined
to one hood and a section of ductwork because of the successful
operation of a sprinkler head, a fire damper in the exhaust system, and
other fire protection controls.
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Apr.- NV-Lawrence Radiation Laboratory 1 exposed
June 66

While participating in the “high-grading,” or recovery, of selected
radioactive samples from drill cores at postshot drilling sites, an
employee received an estimated quarterly radiation exposure of 28.5rem
to the left hand.

5-2066 SR-E. I. du Pont de Nemours & Co. 0
A weld failure on a container in a gloveport hood permitted release of
tritium gas through a stack to the atmosphere.

6-24-66 SAN-Lawrence Radiation Laboratory, 1 fatality

Berkeley (Halbach & Flyna, subcontractor)

An employee was killed when the dirt loader he was operating overturned
and crushed him.

6-17-66 NY—-Government 1 fatality

Two employees were involved in a single-car accident; one died eight days
later as the result of brain and chest injuries; the other received only
minor injuries.

6-27-66 OR—Union Carbide Corp., Nuclear Div. 0

An explosion (cause undetermined) occurred in a nitrogen compressor,
followed by a lower-intensity explosion in an oil demister downstream
from the compressor. Two men five and ten feet from the point of major
failure of the compressor received no bodily injuries. The majority of the
cost was for the repair of damaged equipment.

6-24-66 CH-—Argonne National Laboratory 0

A trailer containing electronic equipment, being moved by an overhead
crane, was dropped. Both the trailer and the equipment were damaged.
6-2-66  RL—Isochem, Inc. 0

During the repair of an air circulation valve, approximately 10 gallons of
high-level radioactive waste solution were spilled onto the floor. Three
employees, wearing protective clothing, were sprayed with droplets of
the solution, but were readily decontaminated.

6-10-66 NV-—Reynolds Electrical & Engineering Co. 1 fatality

An employee died on July 16 of a pulmonary embolism suffered as a
complication of injuries (compound fracture of the right ankle, fracture
of the right shoulder, scalp lacerations) received on June 10, when a
bucket fell on him during the filling of sandbags.

6-566 . CH-Atomics International 0

Approximately 21 gallons of sodium leaked from a gas-fired sodium
heater and burned. There were no significant exposures to the released
sodium combustion products, and no significant fallout.
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Apr.- AL—Los Alamos Scientific Laboratory 1 exposed
June 66

An employee received an estimated quarterly external whole-body
radiation exposure of 3.4 rem while dissolving samples from a test shot.
4-15-66 AL-Los Alamos Scientific Laboratory 1 exposed

An employee received an estimated whole-body tritium exposure of 3.1
rem while loosening flange bolts on a container in a vacuum hood.

9-22-66 AL-Timmons, Butt & Head, Inc. (Ray E. 1 fatality
Johnson Co., subcontractor)

A crane moving a steel stanchion contacted an 11,000-volt powerline.
The employee guiding the stanchion into place died a few hours later as
the result of the electric shock he received.

9.23.66 RL-Isochem, Inc. 0

Less than 5 grams of concentrated plutonium nitrate solution spilled on
the elevator floor when a product receiver assembly overturned and the
lid of the inner container came off. Cost was for decontamination.

9-23/24 RL-Douglas United Nuclear 0

Approximately 100,000 Ibs. of sodium dichromate were discharged to a
river via a process sewer due to an improperly installed float mechanism,
which was designed to stop the flow when the storage tank was full.

10-1266 AL-J. R. Brennand Construction Co. 1 fatality
(Triple A Electric Co., subcontractor)

An electrician was electrocuted while working alone on a transformer.

7966  NV—Reynolds Electrical & Engineering Co., 0
Inc.

Rainwater leaking into the control panel of a generator caused a short
circuit. Wiring insulation ignited, damaging switchgear and the control
panel.

6-6/19-66 CH—University of Minnesota 1 exposed

While working in a linear acceleration facility an employee’s film badge
indicated a reading of 50 rem whole body.

7-21/ CH-Argonne National Laboratory 1 exposed
10-18-66

While engaged in the removal, repair, maintenance, and installation of
target manipulators, an employee received an estimated external
whole-body cumulative radiation exposure of 3.2 rem.
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10-21-66 AL—Monsanto Research Corp. 0

An undetermined smalil quantity of plutonium 238 was released when a
double-contained vessel, nearly full of drybox sieved material exploded,
dispersing a quantity of the waste material into the laboratory.

10-12-66 OR—Goodyear Atomic Corp. (Operational 0
Incident)

A lubricating oil failure occurred in a cell during normal operations. A
valve was probably closed inadvertently. Repair of equipment damage,
$50,925; offstream losses, $820.

12-20-66 NV—Reynolds Electrical & Engineering Co., 0
Inc. (Operational Incident)

Experimental activities created sufficient ground motion to knock a
trailer, containing TV equipment and cables, off its mounts. The
combustible shock mounts came to rest against the hot exhaust pipe of a
gasoline-powered generator. The shock mounts and then the trailer
caught fire.

12.966 BH-Brookhaven National Laboratory 0

A rubber cooling water hose on an experimental magnet ruptured,
causing water to spray on two main magnets. A short circuit occurred
across the bus connections of one of the main magnets. Polyethylene
sheeting, used to protect the main magnets from dust and water, was
ignited. Most of the damage was charring due to electrical arcing.

11-17-66 NV-—-Reynolds Electrical & Engineering Co., 0
Inc.

A hydrocrane, mounted on a truck was involved in a rollover accident.
The driver was unharmed. Truck damage $3,500; crane damage $3,000.

10-26-66 AL—Sandia Corp. (Operational Incident) 0

A transport plane crashed and burmned at Santa Maria, Brazil, with
complete loss of cargo, consisting of the last shipment of material to
support the rocket eclipse program. The crew escaped unharmed.

2-1667 AL-Monsanto Research Corp. Mound 0
Laboratory, Miamisburg, Ohio

Abandoned storage vessels inside a stainless steel glovebox were being
flushed with 79 N nitric acid to recover plutonium nitrate. During this
operation, the air monitor alarmed, and the odor of nitric fumes was
detected. Shortly thereafter, a puddle of dark liquid (plutonium nitrate
solution) was seen on the floor under the glovebox. The solution had
leaked from one of the storage vessels into the glovebox well and thence
onto the floor of the room.

Contaminated personnel (three) were readily decontaminated by
showering; the cost was for decontamination of the storage vessel area.
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3.15/20 SAN—University of California, Lawrence 0
Radiation Laboratory, Livermore, California -

An air-truck shipment of a depleted iridium 192 source (estimated at 6.5
curies) was found to have above-normal radiation levels upon arrival at its
destination. A spring clip held the source in position in the container.
Evidence indicates that a jolt during shipping caused the clip to
disengage, permitting the source to be displaced to an unshielded position
by nommal vibrations while in transit. .-

4.5.67  AL-~The Dow Chemical Co., Rocky Flats 1 fatality
Division, Golden, Colorado ’

An employee was servicing a tractor mounted on a lowboy, while
standing on the tractor track. As he stepped back from checking the
radiator, he fell approximately seven feet to the ground, without striking
the tractor or the lowboy, and landed on his hands and left hip. He told
another employee who came to his assistance that his “foot slipped off
the tra

The employee was taken to the hospital where it was determined that
he had sustained a fractured femur. Comrective surgery was performed
and it appeared that he would have an uneventful recovery; however, his
blood pressure began dropping and on the fifth day he died. The cause of
death was pulmonary embolnm wcondary to injury causing fracture,
neck of left femur.

4.10-67 SR-E.I. du Pont de Nemours & Co. 1 exposed
Aiken, South Carolina. :

Steel wire was being irradiated to determine the flux pattern. The process
was to introduce the wire inta the reactor through stainless steel tubing,
After irradiation, it was withdrawn by the drive mechanism and
discharged through a tube ending six feet under the disassembly basin

water level. On this occasion,. maifunction of the drive mechanism .

resuited in a portion of the irradiated wire being caught in the discharge
tube in such a way that it could be removed only by manually pulling it
back through the drive mechanism box. The reactor foreman pulled the
wire with one hand and coiled it with the other. His hands were
protected from contamination by two pairs of rubber gloves.

The reactor foreman received an estimated radiation exposure of 250
rem to both hands. There were no clinical symptoms as a result of the
exposure. S

41467 RL-J. A. Jones Construction Co. 1 fatality
Richland, Washmgton '

In the process of moving a motor crane, an equlpment operator, with his
back toward the clamshell bucket, was pulling the slack in the “closing
line” through the bucket sheaves and roller. As the bucket assembly
began to topple, another crew member yelled a warning; however, the
equipment operator, instead of jumping aside, put his hand over his head
and crouched down. The overturning assembly struck him on the neck
and shoulder, driving him to the ground, the arm of the assembly coming
to rest across his chest.
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Although the victim was given mouth-to-mouth resuscitation and
cardiac massage, closed chest, he was pronounced dead upon the arrival
of a doctor. The cause of death was ruptured aorta at aortic arch, and
pulmonary emphysema bilateral.

Jan.- AL-The Dow Chemical Co., Rocky Flats 1 exposed
Mar. 67 Division, Golden, Colorado

A process operator performed routine work in a plutonium fabrication
foundry. Two factors created high exposure potentials: 1) an inoperative
belt conveyor system was replaced by an improvised chain conveyor
system, making it necessary for the employee to handpass massive
plutonium charges and castings along a glovebox line, and 2) handling
abnormally high amounts of material containing americium-241.

The process operator received an estimated external whole-body
quarterly radiation exposure of 3.2 rem.

41067 AL—Sandia Corp., Albuquerque, New Mexico 1 fatality

A painter was applying clear wood sealer to the sloping plywood roof of
a missile sheiter. He had finished all but a small portion when he fell off
the roof, which was 14 feet high at the eave edge. Apparently, he stepped
onto a freshly sprayed area since there were footmarks smeared with
sealer on the concrete floor siab which extended 30 inches beyond the
eave line. Those coming to his assistance found him lying with his feet on
the concrete and the remainder of his body on the ground.

The painter died six days later of a fat embolism due to fractured
pelvis and arm. -

44.67 SR-E.I. du Pont de Nemours & Co. 0
Aiken, South Carolina

During welding operations, an electric welder maifunctioned, causing the
failure of a seal tube which resulted in the release of tritium gas through a
stack to the atmosphere.

3-1267 NV-—Reynolds Electrical & Engineering Co., 0

Inc., Mercury, Nevada
A fire occurred in an electronics equipment storage trailer, damaging
both the equipment and the trailer. The fire is believed to have been
caused by a heater overheating when a circulating fan stalled.

5-567 AL—Mason & Hanger-Silas Mason Co., Inc. 0
Amarillo, Texas

An AEC-owned truck, transporting 1,800 pounds of cargo, a part of
which was radioactive material, was involved in an accident with a
privately-owned passenger car.

The two couriers in the truck were not injured. The driver of the -

privately-owned car, its sole passenger, was only slightly injured. There
was no damage to the cargo. The cost was for truck repairs.
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6-14-67 BH—-Brookhaven National Laboratory 0
... Uptom, New York - - Lo v

A Van de Graaff accelerating tube, in its pontomﬂi cradle, was to be
moved. Four slings were attached and those on either side of the tube
shackled together. Later, two emyloyees, unaware that the shackled
dings had not been lashed together, proceeded with the lift. The tube shd
out of its cradle, fell 15 feet to the floor, and was- damaged :
5-25-67 SNPO-C—Wuunghouse-Astmnuclear '} fatahty
Laboratory, Astronuclear Core Operatlons,
Cheswick, Pennsylvania

A technician working on a leaching furnace platform requested another

employee to throw him a brush to clean the platform, but he did not .

catch it. Later, he handed another employee a rod used for retrieving
articles from the furnace. It was surmized from this that he tried to
retrieve the brush with the rod and, this failing, that he climbed down

into the fumace annulus and was overcame by the lack- of oxygen:

(excluded by argon gas) before he could climb out.

Resuscitation efforts were made; however, there was no response. The-

coroner’s office gave the cause of death as asphymatton doe to lack of
oxygen. B

6267 AL—an&.ngcr-Sih;an'Co.,lnc. e

Burlington, Iowa

During the remotely-controlled operation of a 20-inch hydrostatic press,
22 pounds of high explosives detonated, causing severe damage to the
immediate area, with nearby areas receiving moderate superficial damage

from the blast and/or flying missiles. The probable causs-of the incident:
was the shearing or frictional action of high explosives particles between:

parts of the press.

6-9-67 SAN—University of Californis, Lawrence 1 fatality
Radiation Laboratory, Livermore, California

Responding to the scene of a grass fire, a pohce officer, driving in the left
lane as he passed a pickup truck, heard ac and the shattering of glass,
and felt an impact. He iminediately stopped the police car and got out.
He and a fireman, who had seen the police car stop and was going toward
it to see what the policeman wanted, found a aeoond fman lymg under
the truck, badly injured. ,

It was not known what caused the seoond ﬁremnn to come into
contact with the police car.

He died in the hnsputal about an -hour hter Hxs mjuries were
diagnosed as a basal skull fracture and a broken neck. Damage to the
police car consisted only of a shattered windshield and minor dents.

5-14-67 SR-E.l. duPont de Nemours & Co. 0
Aiken, South Carolina

Radioactive liquid waste was stored in an underground tank. The pipeline
for the concentrate entered the storage tank through a shielded riser,
extending from the top of the tank to approximately one foot
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aboveground. Access plugs were sealed with mastic compounds. The inlet
pipe entered the riser horizontally below ground and terminated with a
valve near the center of the riser. When the riser became plugged with
concentrate crystals below the inlet line, the liquid flow reversed and
forced its way through the access plugs.

Approximately 13 curies of radioactive liquid waste, primarily cesium,
were reieased to plant streams but sampling showed that radioactivity
concentration standards were not exceeded in streams beyond the plant
ltwl:)undary. The cost was for decontamination of ground in the vicinity of

e tank.

6-8-67 SAN-—Stanford Linear Accelerator Center 0
Stanford, California

A spectrometer magnet was severely damaged by overheating of the coils
when the unit was inadvertently connected to the wrong power supplv.

6-21-67 RL—General Electric Co., Richland, 0
Washington

A fire occurred in the heat exchanger ceil of a reactor when primary
coolant pump lubricating oil, source of fuel for the fire, ignited after
being inadvertently discharged into the cell equipment area when a
normally open valve in the return line was not reopened after having been
closed the previous day. The exact source of ignition was not determined,
although several possibilities were considered. Damage was confined to a
limited portion of the cell area, with some smoke damage to an adjoining
pipe gallery.

6-30-67 NV—Reynolds Electrical & Engineering Co., 2 fatalities

Inc., Mercury, Nevada

During the preparation of a cavity at the bottom of a shaft 3,200 feet
deep, an unexpected surge of water and muck (broken rock) entered the
shaft in excessive volume. The men and equipment available were unable
to stop or control the surge until it had run its course, burying and
asphyxiating one miner.

The excess muck covered the weep (drain) pipes with about four feet
of material. Without being able to pump the water or drain it off, the
rising water drowned a second miner.

7867 NV—Holmes & Narver, Inc., Johnston Atoll, 1 fatality
Hawaii

Two employees were retrieving the last two doors from a row of 23 doors
which were stored vertically with the last door leaning against a wall.
Employee A raised the doors to an upright position, one at a time, while
Employee B steadied them. As Employee A started to remove the doors
needed, the doors suddenly shifted off balance and toppled over onto
Employee B, crushing his head against shelving behind him. He fell to the
floor. His hard hat was found wedged between the doors and the
shelving.

The cause of death was anoxia, stagnant, due to intracerebral
hemorrhage and multiple skuil fractures.
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7.1767 D—Howard S. Wright & Assaciates;: . 1  fatalty
Idaho Falls, Idaho:

The construction of a reactor ring (a concrete wall to encu'cle the reactor
as a radiation shield) was in progress. Although an access ladder was
provided, a carpentei elected to climb down into the ring, using the
horizontal ribs, spaced 12 inches apart, as “ladder rungs,” and the vertical
walers as “handrails.” He placed his hands on the top of the walers for
support. His partner stated that he believed the carpenter’s foot slipped
on a rib. When this happened, the waler (not securely fastened) under his
right hand moved. He instantly let go and fell, approximately 15 feet,
landing face downward.

The carpenter was conscious when reached by co-workers, although
completely paralyzed from the neck down. He died in the hospital
approximately 36 hours later as the resnit of the- multnple fractures and
spinal cord injury received.- :

62267 AL—The Bendix Corp., 'Kaiisas City,Missouri - 0

A failure of voltage control equipment at the municipal power plant
caused an overvoltage, restiting in the damage or destrucﬁon of electrical
equipment at the contractor’s plant. v

6-9-67  NV—Reynolds Ele¢fiftal & Efigineering Co . 0
Inc., Mercury, Nevada ‘

The lower portion of the upper section of a drill rig mast collapwd while
attempts were being made to free a drilling assembly lodged in a hole at a
depth of 2,180 feet, with the top portion at appro:nmately 1,730 feet.

7.1-67 SR—E.IL duPontde Nemours&Co. .. . 0.
Aiken, South Carolina S ey

A loose electrical connection, or similar fault, is believed to have resuited
in an electrical arc, causing the wiring and control devices within an air
dryer control cabinet to be charred and burned beyond use.

6-1867 SR-E.L du Pont de Nemours & Co. - 0
Aiken, South Carolina .

During a periodic inspection of a high-pressure-tower in the heavy water
plant, the bottom 2} trays were found tc be damaged. Some were
displaced completely and had fallen to the bdttom of the tower. Others
were in place but bent downward. The cause of the damage was not
determined’ but it was known that several steps in the procedure
preparatory to hydrostatic testing were performed out of normal
sequence.

Apr.- AL—-The Dow Chemical Co., Rocky Flats 3 exposed
June 67 Division, Golden, Colorado o

While performing their routine duties, one on an americium line of a
glovebox, one in 2 fluorinator area, and one in an oxide dissolving area,
three employees received estimated external whole-body quarterly
radiation exposures of 3.7, 3.4, and 3.1 rem, respectively.
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July-  AL~University of California, Los Alamos . 1 exposed
Aug. 67 Scientific Laboratory, Los Alamos,
New Mexico

An employee helped unload cobalt-60 sources (two 10-curie; two
100curie) from a shipping cask. Although using remote-handling
methods, because of inadequate shielding and distance, the employee
received an estimated external quarterly radiation exposure to part of the
trunk, head, and eyes of 5.9 rem. The bulk of the dose was received by
the right shoulder and by the right side of the head.

8-22-67 RL-Battelle Memorial Institute, Pacific 0
Northwest Laboratory, Richland, Washington

As a massive craneway door, hinged at the top, was being opened, it
caught on a crane which had been parked too close. The cables from the
door to the winch broke under the extra strain and, since there was no
braking device, the heavy door slammed shut. The loss was limited to
damage of the crane door and crane hoist motor.

9.3.67 AL-Mason & Hanger-Silas Mason Co., Inc. 0
Amarillo, Texas

A severe wind and hailstorm, with winds in the range of 80 to 100 miles
per hour and hailstones the size of oranges, caused extensive roof and
other structural damage to numerous buildings, disrupted utilities,
demolished a warehouse wall, leveled security fencing, and caused severe

vehicle damage.

6-567 NV—Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

Failure of a threaded brass fitting permitted oil to leak from a hydraulic
line in a hoisthouse. The oil dropped onto a hotplate and/or portable
heater and was ignited. The major portion of the damage was to the hoist
operating and control system. Damage to the hoisthouse consisted
principally of partiaily melited fiberglass insulation facing.

9-1567 AL-The Bendix Corp., Kansas City, Missouri 0

An electrical malfunction occurred while a special electronic testing
apparatus was being tested, destroying the apparatus. Although numerous
tests were run, no specific condition was found which could reliably
account for the incident.

July- AL~The Dow Chemical Co., Rocky Flats 7 exposed
Sept. 67  Division, Golden, Colorado

A depleted uranjum-plutonium-molybdenum alloy containing 28%
plutonium was used in reactor fuel element fabrication. The plutonium
contained 11.5% plutonium-240, 1.4% plutonium-241, and americium
from decay of the latter. It was expected that the alloy could be
processed in about the same manner as normal plutonium production;
however, soon after volume production of castings was reached, monitors
reported high gamma readings. Swipes taken from the glovebox bottom
indicated the radioactivity had an americium content as high as 140,000
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parts per million. Investigation revealed that the high pouring

_temperature of 1275 degrees centigrade was. selectively volatilizing

americium which coalesced .on.molds and:caucible surfaces. Subsequent
operations, such as removing castings from molds, scattered
americium-rich particulates throughout the glovebox. Because of this, six
employees performing routine duties received uhexpected amounts of
radiation, The seventh exposure occurred in the flucrination area of the
chemical recovery operations when the neutron bac’kground is normally
high.

The six employees received estimated whole-body quarterly radiation
exposures of 3.8, 34, 3.3, 3 1, 3 1, and 3 1 rem, respectively, and the
seventh 3.4 rem.

8-1067 NV-—Holmes & Narver, Inc., Amchitka, Alaska, - 0
Strong winds demolished a house trailet

8-11-67 NV—Reynolds Electneal & Bngmeenng Co., 0
Inc. Mercury, Nevada

While “waiking” a backhoe up,a hill, the opemtor lost: conuol of it duc
to the maifunction of the braking mechanism. Fhe backhoe, traveling
backwards, rolled down a 50-foot embankment, turning over several
times, and was demolished. The operator )umped off Juat before the
backhoe went over the embankment.

11-1467 RL-Atlantic Richfield Hanford Co. . ... 1 exposed
; Richland, Washington.. -

An employee, wearing protective clothing, used extension tools during
most of the steps for taking a sample of highly radioactive liquid from a
tank; however, he screwed the caps on, the shielded sample carriers by
hand. The presence of high-level contamination on the cuff of the right
sleeve of the employee’s coverall went undetected for 44 minutes. The
exact manner in which the’ cuff became contammated ~could not be
determined.

The empioyee received an estimated exposure of 370 rem to the right
wrist. . ot .

11-17-67 RL-ITT Federal Support Services,Inc. "~ -0
~ Richland, Washington = " o

A diesel locomouve collided wxgh a ask car. dunn.g coupling operanons,
due to the inattention of the diesel’s engineer. The cost was for repairing
the locomotive; the cask car was not damaged. A switchman received a
minor injury (knee cut) when he was thrown against the locomotive cab
door at the time of impact.

11-16-67 RL—Battelle Memorial Institute, Pacific 0
Northwest Laboratory, Richland, Washington

During a test to simulate sudden loss of reactor coolant, a 24-ton pressure
vessel shifted, causing damage to structural supports, catwalks,
instrumentation, and miscellaneous auxiliary equipment. The accident
resulted from inadequate design of structural supports.
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9.29-67 AL-The Dow Chemical Co., Rocky Flats 0
Division, Golden, Colorado

Obsolete automatic stabilization process (ASP) equipment was being
removed from a drybox system. Prior to a paint spraying procedure, ail
of the piping was to be removed, except the main supply headers leading
to the various levels of the ASP box and the main drain line back to the
storage tank. By mistake, a section of the supply line leading to the upper
level of the box was removed. The end of the pipe was plugged with a
rubber stopper and taped. When the spraying procedure began, the
rubber plug blew out, releasing contaminated liquid into the adjacent
area.

Contamination was confined to the drybox area; the cost was for
decontamination.

10-1/11- SR-E.I. du Pont de Nemours & Co. 1 exposed
15-67 Aiken, South Carolina

While performing routine maintenance duties, such as replacing jumpers
in a diversion box, removing scaffolding from a “hot” shop, and replacing
housing cabie on a “hot” crane, a rigger received an exposure in excess of
the quarterly limits. Since the rigger’s duties took him into several areas
where exposure was possible, its source could not be pinpointed.

The rigger received an estimated quarterly skin exposure to the whole
body of 10.8 rem.

11-12-67 NV—Reynolds Electricai & Engineering Co., 0
Inc., Mercury, Nevada

Failure of a hydraulic lifting ram caused a drill rig mast to fall, damaging
the mast and other parts of the drill rig.

11-26-67 SR~E.I. du Pont de Nemours & Co. 0
Aiken, South Carolina

Failure of a nylon tube (installed for test purposes on an instrumented
shield plug in a reactor) led to a loss of 1,600 pounds of heavy water.

12-24-67 BH-Brookhaven National Laboratory 0
Upton, New York

A fire, probably originating in electric wiring, occurred in the compressor
trafler of a 30-inch bubble chamber facility. The compressors and
associated piping and wiring were damaged.

12.9.67 SAN-~Gulf General Atomic Inc., San Diego, 0
California

A fire of electrical origin occurred in an instrumentation trailer. The fire
was concentrated in the upper right hand area of the heating and cooling
unit, although instrumentation and data acquisition equipment was
subjected to heat and heavy smoke damage.
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Dec.67 SR~E.I. du Pont de Nemours & Co. 4 exposed

Axken South Carolina

Shortly afme(beg\nmng -curium solutlon proceamg, radiation . levels
became abnormally high at:the glovebox-containing the solvent recycle
pumps and continued to rise. The next day, one of the pumps developed
a leak and preventive maintenance was started. Supplemental shielding,
containing two inches of lead, was installed at the face of the glovebox to
reduce body exposure. Several hours after the defective pump was
replaced, a leak was observed at a connector in the new pump. The line
was replaced and the leak stopped. The greater portion of the hard
exposures received by four employees was attributible to their taking
part, unexpectedly, in the replacement and repair of the recycle pumps.

The four employees received estimatéd hand exposures as follows:
one 28 rem to the right hand and 75 rem to the left hand; one 39 rem to
the right hand; two 39 rem to the left hand. ~

12-14-67 NV—Government i 0

Cargo (drilling equipment) on, board a barge being towed through the
Gulf of Alaska, was lost during a storm involving 75-miles-per-hour winds
and 8-to-12-feet-high waves.

10-15-67 SAN-Atomics International, CanogaPark .0
California ~ '

A series of offsite brush fires damaged materials in a selvage yard onsite,

11068 AL-Mason & Hanger-Silas Mason Co., Inc. - 0
Amarillo, Texas - - »

Chemical high explosxves (16.5 pounds) detonated dunng
remotely-controlled pressing operations. The explosives were ptobably
raised to ignition temperature either by being'pinched between moving
metal surfaces or by heat resuiting from friction between metal surfaces.

Light fixtures, hoists, air-conditioning ductwork, and walls and roof
of building were damaged or blown away.

1-1168  SNPO—C—Westinghouse Astronuclear 0
Laboratory, Pittsburgh, Pennsyivania

An electrical fault resulted in arcing and burnthrough: of a test furnace
spacer ring. This permitted the:-escape of hot gas which ignited adjacent
combustible material in the-test cell. Damage consisted of the total loss
of the test.cell expandable walls and roof beams, some loss of power,
electrical control, and pneumatic transmission lines, and the loss of some
pieces of various test support equipment. :

2968 CH—Argonne National Laboratory, Idaho Falls, 0
Idaho

During the replacement of a valve in the secondary sodium cooling
system, a “freeze seal” failed, releasing approximately 80 gallons of
sodium in a reactor facility boiler plant control room. The release
occurred about 20 minutes after a fan, used to maintain a freeze seal
between the open pipe and flowing sodium, had been turned off to
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permit welding the replacement valve. The sodium, initially under a
pressure of approximately 13.5 pounds per square inch and at a
temperature of 509 degrees Fahrenheit, streamed out of the open valve
body, and almost immediately ignited. Portions of the equipment in the
room were either destroyed or severely damaged by the fire. There was
also smoke and heat damage to the remaining equipment, as well as to
the ceiling and walls.

The three men working on the replacement of the valve received
minor burns. The cost was for cleaning, repairing, and replacing
equipment.

1-12/13-68 SR—E. 1. du Pont de Nemours & Co. 0
Aiken, South Carolina

A loss of S50 pounds of heavy water occurred because the cell jumper
connection was not sufficiently tight for pressure operation.

2-1768 NV-Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

During truck transportation, a vacuum circulation pump was damaged
when the chains holding it came loose, allowing it to fall from the truck
which was traveling over a rough road.

12568 NV-Holmes & Narver, Inc., Amchitka, Alaska 0

A crane was damaged when it overturned while lifting a load exceeding
its 70-ton maximum capacity.

3468 ID-Idaho Nuclear Corp., Idaho Falls, Idaho 0

Equipment was removed from a railroad car and transferred onsite in two
trucks to a warehouse. Almost four weeks later, it was discovered that
the equipment was contaminated. The contamination (uranium oxide)

was confined to the warehouse, the trackside unloading area, the railroad

car washing site, and the two onsite trucks. The cost was for
decontamination of these areas. There was no personnel contamination.

3-1368 RL—Battelle Memorial Institute, Pacific 0
Northwest Laboratory, Richland, Washington

An electrical short circuit and the resulting power arc in the main
electrical switchgear damaged two breakers extensively. When the lights
went out and the building ventilation stopped, all personnel evacuated
the building, and the emergency crew went into action, taking the
necessary steps to preciude any contamination spread. Operations were
curtailed for two and one-half days while repairs were being made.

3-2468 SNR—General Electric Co., Knolls Atomic Power 0
Laboratory, Schenectady, New York

Approximately 9,400 square feet of plastic covering equipment were
damaged by ice formation and high winds.
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4-168  AL-Sandia Corp., Albuquérque, NewMexico -0 -

An electrical fault occurred in a motor control center, causing spectacular
arcing between the bus-bars and conductors inside the center, and
resuiting in the destruction of the 1,600-, 1,000-, and 300-ampere
breaker sections of the center and heat and smoke damage to the
remaining 19 sections. ; e ST

4368  AL-Monsanto Research Corpr., Mound 2exposed
Laboratory, Miamishurg, Ohio :

A glovebox drying oven explosion blew out plastic shielding (up to four
and one-half inches thick) on four gloveboxes, ruptured fronts of four
others, and broke or displaced ceiling panels. Flying debris inflicted
minor lacerations, abrasions, and contusions on three employees and
knocked their respirators off or out of position. The cause of the
explosion was the ignition of the flammable vapors emitted by gloves
being dried within the oven, which overheated when the temperature
control contacts stuck. The oven did not have a high-temperature safety
cutoff.

The three injuried employees received plutonium-238 lung and
systemic body burdens primarily through inhalation after their
respirators has been knocked off or out of position by the explosion.
However, only two received lung burdens-in excess of 016 microcurie
(.295 uc & .105 uc which was expected to produce an annuai dose to the
lung of 110 rem and 39 rem respectively).

Jan. SAN—University of California, Lawrence, . 1 exposed
Mar. 68 Radiation Laboratory, Berkeley, California .

During a series of experiments involving an atomic beam machine, about
five curies of cesium-137 were deposited in the machine interior. A group
leader checked the machine’s vacuum system and decontaminated the
internal lead shield, which was replaced by a brass-clad lead shield to
reduce outgassing from the lead. During a subsequent experiment, the
group leader spent considerable time around the machine trying to locate
and correct a small but persistent leak in the vacuum system.

He received an estimated external whole-body quarterly exposure of 3
rem, according to his film badges.

Jan.- OR—-Union Carbide Corp., Nuclear Division = 2 exposed
Mar.68 . Paducah Gaseous Diffusion Plant .. - c
Paducah, Kentucky :

Shortly after the start of a program to wash 80 cylinders containing
uranium residue, it became apparent that additional shielding was needed
to prevent splashing and to reduce beta radiation from the surface of the
drain pans. While installing the shielding, two mechanics came in close
proximity to the residue and received estimated quarterly beta radiation
doses to the skin of 36 rem and 24 rem, respectively.
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3.868 SNPO—N-—Univensity of California, Los Alamos 0
Scientific Laboratory, Jackass Flats,
Nevada

A 25-ton diesel electric locomotive lost braking traction while moving a
flatcar carrying a 50-ton load. The locomotive was purposely derailed to
avoid collision with another locomotive.

The two operators, who jumped from the locomotive before it was
derailed, received only minor injuries. The derailed locomotive, flatcar,
and load sustained little damage; however, portions of the railroad track
were severely damaged.

1.24-68 OR-The Rust Engineering Co., Oak Ridge, 0
Tennessee

When a hydraulically-controlled crane gantry was lowered into position,
the anchor pin holes failed to align, although the indicator in the crane
cab showed that the pins were in place. The boom was damaged when it
fell about four feet onto a railroad track.

4.29.68 NV—Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

When two diagonal braces failed from overstress, a drill rig mast broke
and fell, damaging the mast and the carrier.

Mar. 68 NY-—Government 1 exposed

During a three-day period, an employee was engaged in experiments in
which filter papers were electrostatically discharged by placement on a
SO-millicurie strontium titanate source contained in a vertical pipe with a
screwcap closure. With the cap removed, the source was below the top of
the pipe at a position such that beta rays were emitted upward in a
conical pattern. Periodically, the employee, using forceps, placed a filter
paper on the source and, after a short interval, retrieved it. Each time he
placed or retrieved a filter paper, the upper part of his body was within
the radiation field for two or three seconds.

The employee received an external beta ray exposure estimated at
13.4 rem, as indicated by his film badge.

6-23-68 BH—Brookhaven National Laboratory 0
Upton, New York

A defective transformer joint overheated, resulting in fire which damaged
the power supply transformer and bumed the insulation and varnish.

6-2068 AL—Sandia Corp., Albuquerque, New Mexico 0

A computer and electronic test equipment were loaded in the rear of a
semitrailer van as a part of its cargo. En route, the right rear dual tires
caught fire because of the excessive amount of braking necessary on a
mountain road, igniting the wooden floor and plywood walls of the van.
The computer and equipment were damaged; however, some of it was
salvageable and is back in service.
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6768  SR-E.I. du Pont d¢ Nemours & Co. 0
Aiken, South Carolina’

During welding operations, the failure of 3 seal tube resulted -in the
release ot‘tntmm gas through astack to the atmosphere.

6-22-68 RL-Douglas United Nuclear, Inc. 0
Richland, Washington

A reactor was scrammed by a flow monitor which showed stoppage of
the cooling water in one - process: tube. Subsequent -imvestigation
determined that a temperature sensing bufb from a temperature detector
had become jamimed in the throat of a venturi leading to a process tube
containing slightly enriched uranium, and thxt cooling water flow had
been completely blocked.

8-17-68 OR-Mid-South Pavers, Inc., Oak Ridge, 1 fatality
Tennessee

When a road grader operator became conscious of a change in the sound
from the exhaust of a road roller following at some distance, he looked
back and saw the roller at the edge of the road tited to-an angle of
approximately 45 degrees. The driver was standing up and then juitiped
into the path of the rotating machine, which rolfed over nd crushed him
to death. The actual accident cause was not determined; however, it was
known that the operator had been losing sieep because of sitting up
nights with a hospitalized member of the family, and it was thought he
may have dozed momentarily.

8-19-68 RL—Hatch Drilling Co., Richland, Washington 1 fatahty
o (subeontractor to I A. Jones Construgtion Co.) .

During a dnlling operation, a cave-in began below ground and proceeded
upward, carrying the driller’s helper into the hole in an upright position.
When the driller rushed to the hole, the helper had completely
disappeared beneath a crater 15 deep wide and six feet deep.

Rescue operations were started immediately. The body was located
about eight hours later at the 22-foot level, head downward. An autopsy
revealed death by asphyxm.

81668 RL-Battells Memorisl Institute, Pacific 0
- Northwest Laboratory, Richland, Washington

Heavy water (approximately 5,500 pounds) leaked from a reactor
primary system when, in returning the system’s gas pressurizer to normal
following repair work, an operator made an error in the sequence of valve
adjustment. The water leaked out of an opening temporarily sealed with
plastic while' a permanent blank was being fabricated. Although 93% of
the heavy water was recovered, it was degraded.-

7-22-68 AL—Monsanto Research Corp., Mound 1 exposed
Laboratory, Miamisburg, Chio

A senior research chemist inhaled airborne polonium when he removed a
highly contaminated distillate container from a glovebox line. It was not
determined how this occurred while he was wearing 2 respirator (half
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mask). The initial uptake was estimated as 2.1 microcuries, which was
expected to produce an accrued 12-month dose to the kidney of
150 rem. Contamination was contained within the laboratory.

8-568 SR-E.I. du Pont de Nemours & Co. 0
Aiken, South Carolina

Because of a defective part in a railroad switch, a locomotive (with no
cars attached) was derailed. After traveling 155 feet, it stopped in an
upright position on the track bed. Both the locomotive and track were
damaged.

8-6-68 NV-EG&G, Inc., Weapons Test Division, 0
Las Vegas, Nevada

During a rainstorm, water flooding into a bunker damaged electronic

~ equipment.

8-3068 ID-Idaho Nuclear Corp., Idaho Falls, Idaho 0

A reactor diesel generator overheated when a cooling system
malfunctioned. This was specifically due to the accumulation of debris in
the coolant surge tank float control valve from corrosion and the
subsequent failure of the valve. A contributory cause was the failure of
the remote alarm system to indicate the overtemperature. The initial
damage detected was warpage of the cylinder head valve seat inserts, and
various gaskets and seals. On two later occasions, cracked cylinder heads
were discovered.

7-268  SAN-—University of California, Lawrence 0

Radiation Laboratory, Livermore, California

When a power supplier rectifier shorted, because of loosened lugs on the
transformer tap change board, the insulation was ignited. The transfer tap
change bolts and associated wires were destroyed, with extensive smoke
damage and bumed carbon deposits throughout the power supply
interior.

9468 NV-—Reynolds Electrical & Engineering Co., 1 exposed
Inc., Mercury, Nevada

Two health physics monitors received hand radiation exposures from a
cobalt-60 container and its contents when they handléd the container
directly instead of using remote-handling tools as instructed. The first
monitor received an exposure estimated at 655 rem + 45% left hand, 54
rem right hand. The second monitor’s exposure (23 rem left hand, 10
rem right hand) did not exceed reportable limits. No clinical evidence of
injury has been observed.

11-14-68 NV-—Reynolds Electrical & Engineering Co., 1 fatality
Inc., Mercury, Nevada

An air compressor booster aftercooler ruptured violently within nine
minutes after the booster compressor was started and within seconds
after the discharge pressure was purposely increased from 1,000 pounds
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per square inch to 1,200 pounds per square inch by the partial closing of
a valve on the only discharge line. The rupture was caused by a pressure
of about 7,000 pounds per ~square~inch generated by a spontaneously
ignited fire (explosion) occurring: within the aftercooler. The fire
(explosion) resulted from overlubrication, of the booster compressor,
caused primarily by an ‘improperly admsted lubncator, operatmg ‘the
aftercooler at temperature extremes,\ and ovetIubncatxon “of the
aftercooler.

A mechanic, standing nearby, was struck by a section of the
aftercooler’s protective grill, and a blast of high-pressure air. He was
killed instantaneously. ‘

121068 OR~-Union Carbide Corp., Nuclear Division le'xpose‘d'_ ,
Y-12 Plant, Oak Ridge, Tennessee

A week prior to the exposure, the safety interlock cn'cult of an X-ray
unit had been bypassed to -facilitate an experiment, resulting in
dependence on manual control. While performing a Iater experiment, the
unit was tumed on and off manually three times so that adjustments
could be made; however, after turning it on the fourth time and making
an adjustment, the unit, operating at 60 kvp and 50 milliamperes, was
not turned off. Not realizing the unit was on, an experimenter positioned
a collimator in the beam path and manipulated two metal shims. As he
tumed to restart the unit, he saw that it was still operating. He
immediately shut it off and reported the incident.

By a timed observation of several repetitions of the collimator-
positioning operations, the length of the exposure was estimated as no
longer than five seconds; more likely three seconds. An accurate estimate
of the exposure was precluded since the beam was extremely small and
well collimated. Any movement of the fingers would have caused
dose-rate changes of two or three orders of magnitude. Since, however,
there was no clinical evidence of injury, the exposure was estimated to be
less than 1,000 rem to the thumb and index finger.

11-29-68 SR~—E. I. du Pont de Nemours & Co 1 eprsed
Aiken, South Carolina :

A maintenance mechanic accidentally punctured his right index finger
with a sampler needle used for plutonium 238 nitrate solutions, resulting
in a contaminated injury. The mechanic’s plastic suit was immediately
removed, a tourniquet was applied to his finger, and the wound flushed
and surveyed. An estimated 90% of the deposited plutonium was excised
by plant physicians and a program of chelation therapy was instituted.
The body burden in the employee is estimated at .033 microcuries.

The annual bone exposure in 1969 was 27 rem.

6-14-68 ID—Idaho Nuclear Corp., Idaho Falls, Idaho 0

An operation involving the burning of enriched fuel elements was shut
down and examination revealed that a hole approximately three inches in
diameter had been melted through the first-stage burner and the
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first-stage shroud surrounding the burner. This hole permitted escape of
the bumer contents, including uranium-235 and alumina bed material
from the bumer interior.

Removal of insulation without contamination controls resulted in
alpha contamination of the chemical engineering laboratory; costs
consisted of $13,000 for the loss of the uranivm-235 and $7,200 for
decontamination.

According to uranium inventory studies, 1311 grams of uranium-235
was unaccounted for following the incident and the subsequent
dismantling and repair activity.

10-14-68 AL-The Dow Chemical Co., Rocky Flats 1 exposed
Division, Golden, Colorado

An employee inhaled plutonium oxide (.02 microcuries) from a fire in a
“hot” waste drum. His estimated annual exposure to lung was 19 rem.

3.1369 NV—Wasatch Electric Co., Salt Lake City, 1 fatality
Utah

Two linemen were standing on an uninsulated aerial platform while
working on a four-wire, three-phase, 4,160-volt system. Both were
wearing rubber gloves rated for, and tested for, 10,000-volt use. Each of
the three-phase conductors had rubber insulating hoses installed. One of
the lineman reached under the crossarm with his right arm to place the
tie wire on the conductor and the insulator when the tie wire came into
contact with his right arm about three inches above his elbow, which was
not protected by the glove. The other lineman knocked his arm loose,
breaking the contact with the wire. The aerial platform was lowered to
the ground immediately and mouth-to-mouth resuscitation and closed
heart massage instituted. After the arrival of the ambulance and doctor,
the heart-lung resuscitator was applied, and cardiac massage and artificial
respiration with oxygen given for approximately ten minutes; howevet,
there was no response.

1869  AL—Monsanto Research Corp., Mound 1 exposed
Laboratory, Miamisburg, Ohio

During maintenance work, a pipefitter (without protective equipment)
disconnected a teflon line from a hydrogen fluoride valve, releasing argon
purging gas, contaminated with plutonium 238. The adjacent areas,
which became contaminated, were readily decontaminated. Three
employees inhaled detectable amounts of plutonium 238, one of whom
received an estimated annual lung exposure of 29 rem (.03 microcuries.)

Jan.- RL—Battelie Memorial Institute, Pacific 0
Feb. 69 Northwest Laboratory, Richland, Washington

Earth-filled dams were washed out as the result of flooding dunng snow
thaws.
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3-18-69 NV-EG&G, Las Vegas, Nevada
NV~-Government
AL-University of California, Los Alamos

Scientific Laboratory, Los Alamos,
New Mexico

A fire, occurring in an electronics laboratory and office trailer, was
confined mainly to the trailer ceiling in the laboratory area; however,
there was heat and smoke damags throughout the trailer. Damage to the
trailér amounted to $11,200; the balance of the cost was due to damaged
equipment. . e b e g

[~ NN =]

P NS

22669 NV—Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

A drill rig tipped over while the guylines were being tightened.

42369 AL—The Dow Chemical Co., Rocky Flats 1 exposed
Division, Golden, Colorado

Following a minor incident, the body count for an employee indicated
that he had a plutonium-239 lung burden. Additional bioassays and body
counts showed that the exposure was not of recent origin. Although a
detailed examination of the employee’s work history was made, crossfiles
for each contamination incident in which he had been involved were
carefully examined, all persons who had worked with him were given a
body count, and his supervisors questioned, there was no indication as to
how or when the exposure was received. The estimated amount of Pu in
the lung is .065 microcuries. The annual lung exposure is 61 rem.

5-11469 AL—The Dow Chemical Co., Rocky Flats 1 exposed
Division, Golden, Colorado

A major fire occurred in a plant which produces plutonium parts for
nuclear weapons. The origin of the fire, as indicated by available
evidence, was a glovebox storage cabinet containing pyrophoric chips and
lathe tumings of plutonium pressed into disks three inches in diameter
and one inch thick. The heat from the bumning plutonium metal evidently
caused the storage cabinet, which was constructed mostly of cellulosic
laminate material and plastic, to char and generate flammable gases which
could have been ignited by buming plutonium. There were no lost-time
injuries from the fire or the firefighting, aithough one firefighter inhaled
.021 microcuries of plutonium, which was expected to produce an
accumulative annual dose to the lung of 20 rem. His annual lung
exposure is 20 rem.

6-1069 NV-—Holmes & Narver, Inc., Las Vegas, 1 fatality
Nevada

Five men were performing survey services in a mined cavity 4,765
underground. 'mey were working on a platform, suspended by four
cables, within a 20’ diameter by 36' high cavity, approximately 25" above

the cavity bottom. One cable became detached, causing the platform to

tip and two of the men to fall to the cavity bottom. They were taken to
the hospital where one was released after examination. The other died
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about 39 hours later from severe brain and brain stem injuries and
compressed fracture of the skull.

6-16-69 CH-Schiess Construction Co., Batavia, Ilinois 1 fatality
(subcontractor to Daniel, Urbahn, Seelye,
and Fuller)

A carpenter was fatally injured when he fell 11 1/2 feet through a floor
opening at the site of a proposed stairwell from which a temporary
covering had been removed. No one saw the carpenter or anyone else
remove the cover nor did anyone see the carpenter fall. He was found
lying on the concrete floor of the basement beneath the opening. The
cause of death was a basal skull fracture.

6-19-69 RL—Battelle Memorial Institute, Pacific 1 exposed
Northwest Laboratory, Richland, Washington

Because his attention was distracted, an operator entered an X-ray
cubicle while the X-ray machine was on and was exposed to the primary
beam. He received an estimated radiation exposure of 12 rem to the eyes
and 8 rem to the whole body.

7-3069 AL—The Dow Chemical Company, Rocky Flats 0
Division, Golden, Colorado

Two chemical operators screened plutonium residues from a previous
fire, separating the fine material from the larger pieces. The fine material
was placed in a can and sealed with plastic tape. The can was then placed
inside two plastic bags and transferred to the storage area about 6 p.m.
Around 11 p.m., a fire occurred. Friction during the screening or transfer
of the residues probably initiated oxidation resulting in the eventual
ignition of unstable plutonium compounds and/or plutonium metal fines
within the can. The smoke and flame were produced from ignition of the
plastic bag containers, the source for the ignition of the bags being the
heat from the can containing the the buming plutonium.

The two chemical operators were found to have inhaled or ingested
plutonium (estimated to be from 0.15 to 0.99 microgram®), which was
expected to be eliminated by normal body mechanisms.

*nonreportable

8869  RL-Battelle Memorial Institute, Pacific 1 exposed
Northwest Laboratory, Richland, Washington

A scientist was accidentally exposed to 8 KeV X-rays from the primary
beam of an X-ray diffraction unit when he went behind the machine,
propped open the port with a piece of lead, and spent approximately
fifteen minutes performing various measurements. When he retumed to
the front of the unit, he noticed X-rays were being counted by the
proportional counter and realized the machine had been on when he was
behind the unit. The scientist received an estimated dose of 1,700 rem to
the fingers of the left hand, 50 rem to the right eye, and 2,400 rem to the
skin of the upper left arm.
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69-14 B 8969 ID—Government =~ " T 0 : $25

A truck transporting two casks of spent reactor fuels was struck by a
privately-owned car. The right rear mudguard of the truck was damaged
slightly; there was no damage to the shipment.

69-15B 61269 SR-E.I. du Pont de ‘Nemours & Co. 0 $37,506
_Aiken, South Carohm

Approxxmately 20. millicuries of aitbome radioactive contamination
(mostly curium-244) were released via an exhaust stack and were spread
" by a northeasterly wind across the roof of a building and along a line
leading from the main entrance of the building to a parking lot.

The level of radioactivity on-the roof was 4 x 107 d/m/ 100 cm? and
on vehicles inside the area fence 1.5 x 10* d/m/100 cm?. The highest
level of activity outside the area was approximately 5000 d/m/lOO cm?.

. All activity was contained within the plant’s boundary.
There were no radiation exposures. The cost was for decontamination.
69-18A . 10-23-69. NV-—-Reynolds Electrical & Engineesing Co.,- 1 fatality $3,500
Inc., Mercury, Nevada

The death of a radiation instrument technmician resulted from the
accidental release of a 120-foot section of pipe, which felf to the bottom
of a 1,040-foot shaft, where it violendy crumpled Gpon impact. As the
2-7/8"diameter pipe crumpled, one large loop of it was forced out of the

. shaft enclosure and into a side station where two men were waiting for

" ‘the shaft elevator. The loop of pipe struck the technician and knocked
his head against an acetylene bottle with the result that he died instantly.
The other man suffered a minor puncture wound in his right thigh from a
piece of wire.

69-19 A 12:1069 NV-Reynolds Efectrical and Ensmeenng Co., ' 1 fatality 0
, Inc., Las Vegas, Nevada

A drill rig helper was walking near a truck-mounted drill rig when he
heard a noise which sounded like air escaping from a tire and saw what he
thought was hydraulic fluid running out from beneath the truck. At the
- helper’s signal, the truckdriver stopped the truck, dismounted, walked
alongnde the truck to where the helper was standing, and leaned over,
~ ostensibly to look under the truck ‘for the source of the leaking fluid. As
 he did so, he put his hand against ornmabmceonthednllng At the
~'same time, the helper heard a “pop,” the left rear tires flashed and
blazed, and" the truckdriver fell over backward. Obviously, from their
actions, neither 'man realized the boom had contacted a 34,500-volt
powerline, clearly visible in the wide-open, isolated area in which they
only were working.

After unsuccessfully attempting to resuscitate the truckdriver, the
helper, having no radio, drove approximately one mile to where a radio
was available, to summon help. The truckdriver was pronounced dead by
an examining physician while en route to the hospital in an ambulance.
The cause of death was cardiac arrest resulting from electrical shock.
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12-26-69 AL-EG&G, Amarillo, Texas 0

Detonation of approximately 108 pounds of a plastic-bonded explosive
occurred in a remotely-operated 20-inch diameter isostatic press. No
radioactive materials were involved and no one was injured but extensive
damage was sustained. The press and other equipment.in the bay, hoists,
pressurization equipment, and vacuum equipment were demolished, as
well as the roof and blowout wall. The blowout walls and roofs of
adjacent bays were extensively damaged. The roofs were damaged and
other damage was sustained when fragments, some weighing hundreds of
pounds, fell through the roofs.

The direct cause of the accident was that am operator left out a
“mushroom plate,” which seals the pressure vessel.

11-6/7-69 SR.E. 1. du Pont de Nemours & Co. 0
Aiken, South Carolina

Acidic waste solution (approximately 8200 pounds), which was being
processed for neptunium-237 and plutonium-238 recovery, was lost when
inadvertently transferred to an underground waste system due to a
leaking valve in the stream supply to a transfer jet.

1-23-70 NV-—Reynolds Electrical & Engineering Co., 1 fatality
Inc., Mercury, Nevada

An experienced miner and cage tender was assigned the duties of cage
tender on a two-cage elevator, one cage of which was rigidly attached
above the other. The cage tender had informed the top lander that the
nommal procedure would be followed and that personnel in the upper
cage were to be unloaded first at the lower level and the lower cage was
then to be raised to unioad him and the material. According to witnesses
who were waiting for the cage 'at the lower level, the cage tender was
emerging from the descending lower cage when the top frame of the door
opening struck his hard hat. The descending cage crushed him into a
sitting-like position before the cage could be stopped. After stopping, the
cage was then raised by signals to a point level with the landing and the
cage tender was removed. The autopsy report states that death was due
to crushing traumatic injuries.

1-16-70  AL—Zia Company, Los Alamos, New Mexico 0

The 90’ boom on a mobile crane collapsed while being employed to lift
and load a large concrete mass (44,775 1b.) upon a trailer. Besides damage
to the boom, the trailer and the roof of a building upon which the boom
fell were damaged. One person was slightly injured.

2270 NV-Holmes & Narver, Subcontractor 1 fatality
(McKenzie Construction, Inc.)
Las Vegas, Nevada

While helping unchain a load of pipes from a flatbed trailer, a truckdriver
was struck by one or more sections of pipe which rolled off the trailer
when the last chain was released. Three co-workers immediately ran to
assist the victim, throwing off the pieces of pipe that were lying on him.
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They determined that he was seriously injured and summoned heip.

When the doctor arrived, he pronounced the victim dead of fatal head

and chest injuries.

1.8/11-70 SR-E. I. du Pont de Nemours & Co. 0
Aiken, South Carolina

Water supply lines, drainlines and traps, waterjacketed equipment,
heating and coiling coils, instruments, gages, and fire sprinkler lines froze
in numerous plant locations during a period of extremely low
temperatures, unusual and unexpected in the area.

1269/ RL-—Battelle Memorial Institute, Pacific 0
3.70 Northwest Laboratory, Richland, Washington

During routine sampling of wildlife near the 100-K cooking water trench
at Hanford, waterfowl were found to contain unusual amounts of
phosphorous. Analyses indicated that the highest concentraticns of
material found in the waterfowl were 0.14 microcuries per gram. It has
been determined that this resulted from food and water intake from
reactor cooling water trenches on the project.

3-10-70 AL—Government 2 fatalities

While traveling on official business in a private airplane, two Government
employees were killed when the plane crashed.

3-28-70 NV—Reynolds Electrical & Engineering Co., 1 fatality
Inc., Mercury, Nevada

An ambulance was responding to an accident. The first aid technician was
in the rear of the ambulance preparing equipment for treating patients.
At a speed of over 70 m.p.h., the ambulance developed a severe shimmy.
The driver glanced through the rearview mirror and saw the technician
sitting on the jump seat. A short time later, the driver heard an unfamiliar
noise. When he looked again into the rearview mirror, the technician was
falling through the right, rear, side door. It is presumed that the
technician inadvertently released the door lock or that the door sprung
open due to vibration or mechanical failure. His head struck the
pavement, killing him instantly.

3.23.70 AL—Sandia Corp., Albuquerque, New Mexico 0 (fatality
: not AEC)

A 13-year-oid boy darted across a highway and was killed when struck by
an automobile driven by a contractor employee.

3.2270 RL-Battelle Memorial Institute, Pacific 0
Northwest Laboratory, Richland, Washington

An estimated 1,000curie strontium 90 release occurred during an
attempted measurement of the liquid level in a strontium 90 product
storage tank. A portable manometer system (temporary instrumentation
for liquid level measurement) was being used during a program of
upgrading the normal tank instrumentation. A leak at or near the pipe
gallery end of a tygon tube to the manometer allowed strontium
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90-bearing solution to be pumped from the storage tank out through the
leak in the tygon tube by an airlift action created by tank purge air. This
purge air, which is expelled through a line deep in the tank, bubbled up
the adjacent line to which the manometer tube was connected. The
solution entered the pipe gallery floor drain and the chemical sewer,
which empties into an open ditch leading to an open 25-acre pond.
Radiation leveis of 500 rad/hour at three or four inches existed in the
pipe gallery. Water samples taken from the gond reached a2 maximum
strontium 90 concentration of 1.7x 107 uCi/ml. The costs of
stabilization and recovery efforts are estimated at $95,000.

4-18-70 RL-—Atlantic Richfield Hanford Co. 1 exposed
Richland, Washington

An employee was accidentally exposed to beta radiation (3
MeV-maximum) when he attempted to recap the cask from which
radioactive waste (cerium-144 and promethium-144) was flowing. He
received severe bums due to estimated doses of 2,500 rem to the fingers
of the left hand and 2,000 rem to small areas of the right hand.

6-11-70 NV-—Holmes & Narver, Inc., Johnston Atoll 1 fatality

An employee was found dead on the bottom of a lagoon in
approximately 15 feet of water near the salt water intake of Johnston
Atoll. He apparently drowned while scuba diving. Resuscitation efforts
were unsuccessful,

49-70  CH-National Accelerator Laboratory 1 fatality
(Subcontractor - D & E Maintenance)
Batavia, Illinois
A bam was being converted into a storage space for materials and
equipment. The second floor level consisted essentially of open floor
joists, partially covered with loose lumber and plywood. A ceiling of
Styrofoam paneis had been instailed on the underside of the joists. A
carpenter fell from the second floor level through a portion of the
Styrofoam ceiling to a concrete surface 9 feet below. He died
approximately 11 hours later in the hospital, the cause of death was brain
injuries and hemorrhage resulting from the fall.

54.70 SR-E.I. du Pont de Nemours & Co. 0
Aiken, South Carolina

A solution containing 20 grams of curium-244 and americium-243 was
transferred by mistake to the waste system.

3-10-70 SR-E.I. du Pont de Nemours & Co. 1 exposed
Aiken, South Carolina

An operator inadvertently released airbome activity to the
decontamination room environment while removing solid radioactive
waste (curium-244) from the decontamination chamber. An alpha count
rate meter alarmed and alerted him to the presence of alpha activity. He
obtained assistance to remove his outer protective clothing and went to
the personnel decontamination room. The operator received 6.5 body
burdens of curium-244 (.6 microcuries, which was expected to produce
an accumulative annual dose to the bone of 90 rem).
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No.! - Type? Date Field Office® - Contractor Exposures Damage

70-15B 6-10-70 AL—-Los Alamos Scientific Laboratory 0 0
Los Alamos, New Mexico

70-16 B

70-17 A

70-18 B

70-19 A

70-20 A

A trailer used to transport radioactive material was found to be
contaminated (cobalt-60) in excess of 0.5 mrem/hour wape surveys
indicated levels up to 21,839 dpm/100 cm?

4970  CH-Argonne National Laboratory, 0 $59,000
Argonne, lllinois

When a reactor thru-hole (an experimental tube which passes through the
reactor core) was overpressurized, the seal plug in the end of the tube was
blown out and the loose contamination inside of the tube was distributed
throughout the reactor building in the form of a finely-divided powder.
The contamination was confined to the interior of the building, except
for one small spot on the concrete just outside the front door, which was
easily taped and cleaned.

7-25-70 AL—Government 4 injured b

An AEC driver, in an attempt to avoid an unidentified, oncoming,
skidding vehicle, lost control of his own vehicle during a rainstorm, and
clipped a second oncoming vehicle. The AEC vehicle ran off the roadway
while the clipped vehicle was struck broadside by a pickup truck. The
AEC driver was not seriously injured but four others involved were
hospitalized.

Sestimate not received

64-70  AL—-Government 0 $10,000

Two mechanics were working in an F-27 cockpit, revving up the engine in
a checkout procedure. The wheels were in their chocks with the brakes
set. In their operations, one of the mechanics inadvertently hit the brake
release which caused the plane to jump the chocks. The right propeller
and engine of the aircraft were seriously damaged.

7270  NV—Reynolds Electrical & Engineering Co., 1 fatality $1,575
Inc., Mercury, Nevada

An employee was killed when he was thrown from the 1/2-ton pickup
truck which he was driving. Apparently, he lost control of the vehicle at a
high rate of speed and it left the highway and rolled over.

8.24-70 CH-University of Wisconsin, Madison, 1 fatality 0
Wisconsin (non-chargeable)

A researcher at the University of Wisconsin was fatally injured when a
bomb exploded at 3:42 a.m., CST, in the university’s Sterling Hall.
Low-energy physics equipment (AEC-owned) was damaged but the loss
was covered by insurance. Licensed radioactive materials were on hand in
the building at the time of the explosion, but there was no release of any
radioactive material.
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9-8.70  NV-—Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

A drilling rig was damaged when a bridle (wire line) used to raise and
lower the drilling mast broke.

8-6-70  SAN-Lawrence Radiation Laboratory 0
Livermore, California

An accidental release of tritium occurred when automatic safety devices
discharged the gas through a 100-foot-high exhaust stack. Traces of
radioactivity were found at locations on the site and at three locations on
vegetation near Altamont, a few miles from the site. No activity has been
found elsewhere offsite. There were no personnel exposures and the
building was not contaminated.

10-1-70 RL—Westinghouse Atomic Development Co. 0
Richland, Washington

Minor cerium-cesium contamination resulted from a routine change of a
stack filter in the 300 area. Over 200 employees’ shoes were checked and
none were found to be contaminated. Walkways and roadways were
washed down; no radioactivity was found in surveys beyond the 300
area,

10-7-70 AL—-Los Alamos Scientific Laboratory 0
Los Alamos, New Mexico

A sample of radioactive tritiated salt, used as a calorimeter sampie (or
heat standard) in research, was lost at Los Alamos Scientific Laboratory
(LASL). The sample capsule, enclosed in a plastic bag, was stored in a
freezer with other similar-appearing capsules. It was in its proper place
during an inventory on June 1, 1970, but was reported missing on

September 29, 1970, after a routine inventory. An exhaustive search

failed to turn up the missing sample. In addition, searches have been
made of the commercial salvage yard, the commercial laundry facilities,
and about 7,000 cubic feet of the radioactive disposal site, all without
success. Despite the fact that the appropriate part of the radioactive
disposal site was excavated and searched, the amount of overburden was
so great compared to the size of the cylinder that absolute certification
cannot be made that the sample is not in the area.

99.70  SR—E. 1. du Pont de Nemours & Co. 1 exposed
Aiken, South Carolina

An employee received a skin exposure of 34.5 rem probably while
removing cell covers in a high-level caves section. The whole-body skin
dose is probably too high since the technician’s TLD badge fell from the
normal chest location under his outer coveralls during this job, lodging in
the taped leg near his ankle, very close to the highly-contaminated cell
covers,
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70-26 B

70-27 A

70-28 A

7029 A

9-12-.70 NY-Plasma Physics Laboratory 0
Princeton, New Jersey

A scheduled power outage was conducted at the laboratory on Saturday,
September 12, 1970. After completing the scheduled maintenance work,
an attempt was made to restore normal power. Immediately after closing
the main 138 kV circuit breaker, a short circuit occurred on the
secondary side of the power system in the 4160-V circuit breaker
cubicles. The fault was not cleared by the protective relays tripping the
138 kV circuit breaker, but rather remained on for approximately 30
seconds before the breaker was manually opened. The electrical flashover
in the 4160-V switchgear cubicle caused the resulting fire and damage to
three units of switchgear. This damage could probably have been less if
the 138 kV circuit breaker on the incoming service line had properly
tripped open to clear the fault condition. Roughly half of the $51,050
loss was due to replacement costs of the three switchgear units while the
other half was labor cost.

11-20-70 ID-Arrington Construction Company 1 fatality

(lump-sum) Idaho Falls, Idaho (non-chargeable)

An equipment operator was killed instantly when a crane boom which he
was helping to disassemble dropped and struck him. The boom had been
removed from the crane and half of it was on a truck bed, but was not
lowered completely to a horizontal position; tielines were holding up the
other end of the boom. The worker was removing pins which held the

two boom sections together at the junction point. Upon removal of two’

of the four pins, the boom sections ‘hinged’ about the remaining two
pins, due to the fact that the boom ends were being supported. This
action caused the boom sections to drop suddenly and strike the worker.

11-25-70 HQ/NV-—-Government/Reynolds Electrical & 3 fatalities
Engineering Co., Inc.

A US. Park Service plane (operated by a USPS pilot) was bemg used by
two AEC personnel and a REECo employee to survey terrain around the
Lake Mead, Nevada area. While flying at low altitude over the lake, the
small aircraft was suddenly forced into the water by a strong down-draft
air current, causing the plane to break up on impact and sink. The pilot
was the only survivor.

11-17- SAN-Lawrence Radiation Laboratory 1 exposed
11-18- (Sandia Laboratories employee)
70 Livermore, California

A staff assistant received an accidental overexposure to small spots on
1) the left thumb (480 rem), 2) the left forefinger (370 rem), and 3) right
little finger (150 rem) when he handled experimental Cu targets
following exposure to 23. and 16-MeV alpha particles from the LRL
90-inch Cyclotron. No clinically observable damage was detected by the
industrial physician.
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70-30 A 11.9.70 SR—E.I. du Pont de Nemours & Co. ' 0 $511,833
Aiken, South Carolina

A reactor room became contaminated during a routine operational
shutdown when an antimony-beryllium source rod separated as the
assembly was being lifted out of the reactor by a crane. Some of the
material dropped into a pan underneath the crane, releasing radioactivity
to the room. Confinement filters contained the radioactivity and none
was released through the building stack. The reactor confinement system
functioned as designed and all radiation was contained within the reactor
building. No personnel exposures resuited from the incident.

70-31B June- OR—-0Oak Ridge National Laboratory 1 exposed 0
Nov. 70 Oak Ridge, Tennessee

An employee was assigned to the job of loading plutonium oxide sources
during the period of June to November. Following a minor
contamination spread in late June, urine samples taken from the
employee showed high initial readings but then dropped to levels
requiring only periodic sampling. When the urine levels commenced
climbing again in mid-November, the employee was restricted from all
radioactive work. It is estimated that he received approximately .072
microcuries of Pu-238 in his lung, resulting in a 75 rem exposure to this

organ.
1Djvision of Operational Safety, USAEC Headquarters, Reference Number
2See appendix D
3 Abbreviations used for USAEC Field Offices:
AL Albuquerque Operations Office
BH Brookhaven Office
CH Chicago Operations Office
GIJ Grand Junction Office
HA Hanford Opersations Office
ID Idaho Operations Office
LAR Lockland Aircraft Reactors Office
NV Nevada Operations Office
NY New York Operstions Office
OR Ouak Ridge Operations Office
PNR Pittsburgh Naval Reactors Office
RL Richland Qperations Office (Formerly HA)
SAN San Francisco Operations Office

SNR Schenectady Naval Reactors Office

SR Savannah River Operations Office
SNPO-C Space Nuciear Propulsion Office-Cleveland
SNPO-N Space Nuciear Propulsion Office-Nevada

41 ost-time injury as defined in American National Standards Institute ANS Z16.1-1967 (Revision of 216.1-1954-R1959)
SThese property loss figures are based on a current commercial cost of about 55¢ per curie of tritium and therefore do not
represent the actual classified loss figures.
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APPENDIX D
CRITERIA

Criteria for the classification of radiation exposures and industriat accidents occurring through August 15,
1968, as Types A and B as contained in AEC Chapter 0502, “Reporting and Investigating Accidents and
Radiation Exposures.”

“TYPEA”
1. Radiation

a. Exposure of the whole body of an individual to 25 rem or more of radiation; exposure of the skin of
the whole body of an individual to 150 rem or more of radiation; exposure of the feet, ankles, hands, or
forearms of an individual to 375 rem or more of radiation.

b. Any unplanned release of radioactive material in concentrations which, if averaged over a period of
24 hours, would exceed 5000 times the limits specified for such materials in AEC appendix 0524, annex 1.

c. Any release of radioactive material offsite where it is believed any member of the general population
may have received an exposure greater than that set forth in AEC appendix 0524, 11.2.

d. Any accident in which an atomic or nuclear weapon (under the jurisdiction of AEC) is involved and
where damage is inflicted to persons or private property.

e. Any notice that an individual has received an estimated 25 rems or more of external whole-body
radiation during a calendar year.

f. Any injury or industrial iliness. following cumulative or massive exposure to internal or external
ionizing radiation which might reasonably be expected to have caused the iliness or injury and when so
diagnosed by a physician competent in nuclear medicine. .

g. Allegations that persons previously employed by AEC or its contractors are disabled from injuries or
diseases incurred as a result of radiation or exposure to toxic materials which are peculiar in kind or degree
to atomic energy operations.

2. Injury or Death

a. Any fatal or imminently fatal injury or illness of industrial origin associated with an AEC activity of
an AEC or contractor employee or a member of the public in an accident or fire.

b. Any other injury or industrial illness of five or more persons in an AEC operation.

c. Allegations that persons previously employed by AEC or its contractors died from or were injured as
a result of their duties in atomic energy operations.

3. Loss

a. Estimated loss or damage to Government property amounting to $100,000 or more or estimated
costs of $100,000 required for cleaning, renovating, repllcms. or rehabxhtatmg structures, equipment, or
property.

b. Any apparent loss or theft of radioactive material in such quantities and under such circumstances
that it is believed there may result a substantial hazard to the health and safety of individuals.

4. Public Interest

a. Any accident or radiation exposure of any kind which gives rise to an inquiry by members of the
public or press, providing that after initial analysis by a field office, it is considered of sufficient importance
to notify Headquarters.
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b. Any accident or radiation exposure of any kind which the field office manager believes to have
public information significance or where a press release has been made either by the field office or AEC
contractor.

c. Any incident where radiological assistance has been requested as defined in AEC chapter 0526.

“TYPE B”
1. Radiation Exposures

a. Any radiation exposure which in one calendar quarter exceeds the following:
(1) 3 rem to the external whole body.
(2) 10 rem to skin of whole body or thyroid.
(3) 25 rem to the hands, forearms, feet, or ankles.
b. Any radiation exposure which causes an individual’s cumulative dose to exceed (N-18)5* rem
whole-body penetrating radiation.
c. Any internal body deposition of radioactive material where, on the basis of a small number of early
biological assay results, the estimated exposure averaged over a period of one year will exceed the standards
set forth in AEC chapter 0524.

2. Accidents

a. Loss or damage to Government property of $5,000 to 99,999 where costs are incurred for cleaning,
renovating, replacing, repairing, or rehabilitating structures, equipment or property.
b. Any vehicle transporting radioactive material that is:
(1) involved in an offsite accident.
(2) found to be contaminated (beta-gamma radiation on the interior surface of the vehicle exceeding
10 millirem in 24 hours, or alpha contamination greater than 500 disintegrations per 100 square
centimeters per minute) on arrival at an AEC facility.
¢. Any shipment of radioactive material that arrives at an AEC facility damaged to the extent that there
is substantial reduction in effectiveness of the package.

) CRITERIA

Criteria for the classification of radiation exposures and industrial accidents occurring beginning August 16,

1968, as Types A and B are contained in revised AEC Chapter 0502, *“Notification, Investigation, and
Reporting of Occurrences.” :

“TYPEA”
1. Incident (Accident)

a. Any fatal or imminently fatal occupational injury or occupational illness involving an AEC or AEC
contractor employee or a member of the public due to an accident or fire associated with an AEC or AEC
contractor operation. ‘

b. Any other disabling injury or occupational iliness of five or more persons as a result of one
occurrence in an AEC or AEC contractor operation.

c. Estimated loss or damage to AEC or other property amounting to $100,000 or more or estimated
costs of $100,000 or more required for cleaning (including decontamination), renovating, replacing, or
rehabilitating structures, equipment, or property.

d. Any occurrence involving a nuclear weapon or device (under jurisdiction of AEC) where there is
personal injury or damage to private property.

2. Loss of Material. Any apparent loss or theft of byproduct or other radioactive material in such
quantities and under such circumstances that it could constitute a hazard to the health and safety of
individuals. Where this involves the possible theft of Government property, the FBI shall be notified (for a
decision as to acceptance of investigation jurisdiction).

*N equals the age in years at last birthday.
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3. Radiation Exposure

2. A single or annual accumulated whole body exposure of an individual to 25 rem or more of radiation,
a single exposure of the skin of the whole body of an individual to 150 rem or more of radiation, or a single
exposure of the feet, ankles, hands, or forearms of any individual to 375 rem or more of radiation.

b. Any release of radioactive material in concentrations which, if averaged over a period of 24 hours,
would exceed 5000 times the limits specified for such material€ if appendix 0524, I1, B.

c. Any release of radioactive material offsite where it is believed any ihember of the general populatlon
may have received an exposure greater than that set forth in appendix 0524, I1, B.

d. Any injury or occupational illness following exposure to internal or external ionizing radiation which

might reasonably be expected to have caused the illness or injury and when so diagnosed by a physician
competent in nuclear medicine.

4. Other

a. Any occurrence which is likely to give rise to an inquiry by members of the public or press, if the
field office manager involved considers the inquiry to be of sufficient importance to notify Headquarters.

b. Any occurrence which the fieid office manager believes to have public information significance or
where a press release has been made either by the field office or AEC contractor.

¢. Any allegation that persons previously employed by AEC or its contractors died from, or were
injured as a result of, their duties in an AEC or AEC contractor operation.

d. Any allegation that persons previously employed by AEC or its contractors are disabled from injuries
or diseases incurred as a result of exposure to radiation or to toxic materials which are peculiar in kind or
degree to atomic energy operations.

e. Any radiological assistance occurrence. Notification and reporting of a radiological occurrence which

is not aiso a Type A occurrence specified in 1., 2. or 3., above, shall be in accordance with the provisions of
partV. S

“TYPE B”
1. Incident (Accident)

a. Loss or damage to AEC or other property of $25,000 to $99,999 where loss or costs are incurred for
cleaning (including decontamination), renovating, replacing, repairing, or rehabilitating structures,
equipment, or property.

b. Any vehicle transporting radioactive material that is:

(1) involved in an offsite accident. ' ‘

(2) found, on arrival at an AEC or AEC contractor facility, to be contaminated (internal surfaces of
vehicle) above the limits specified in section 173.397, “Contamination Control,” of the
Department of Transportation Regulation, 49 CFR 173.

c. Any shipment of radioactive material that arrives at an AEC or AEC contractor facility damaged to
the extent that there is substantial reduction in the effectiveness of the package.

2. Radiation Exposure
a. Any radiation exposure to an individual which in one calenda: quarter exceeds the following:
(1) 5 rem to the whole body.
(2) 30 rem to skin of whole body or thyroid.
(3) 75 rem to the hands, forearms, feet, or ankles.
b. Any radiation exposure which causes an individual’s cumulative dose to excced S(N-18)* rem
whole-body radiation.
c. Any internal uptake of radioactive material which on the basis of a small number of early assay data

will result in a dose or dose commitment in excess of the pertinent annual standard  set forth in chapter
0524.

s

*N equals the age in years at last birthday.
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