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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 publicaticy., 7% is only as we are fully:

aware of the history «f the AEC s aneidznt and
radiation exposure incident e¥perionce that w~e
can profit thereby.

The protection of persons andé yrspercy
againat potential hazards in AEC aectivities 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, in section 161(i) of the Act,
Congress stipulated that, in the performance of
its functions, the AEC is authorized to:

“preseribe 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 conduect of such
activity, in order to protect hesith and to
minimize danger to life or property .. ."”

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

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

- ing QBAblng WMjuries, radiation expasures, con-

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

tomic Energy Commission 1943-1964.” The
present publicatior represects 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 waa 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 16 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
invelving 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.



PART |

ORGANIZATION

Since the eatablishment 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 weapona development laboratories. Vari-
ous production facilities are operated for the
AEC and include nuclear feed materials piants,
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 materiala.
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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 ataffs, 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 combpli-
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 covers 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.



PART 1l

DEFINITIONS

Ezxplanations 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—3ee 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. N

AEC OQOPERATIONS—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 maas of fis-
sionable materials that will support a self-
sustaining chain resction under stated condi-

ticns.
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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 MATEEIALS—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 sealed 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 Diatrict.

NSC—National Safety Couneil.

NUCLEAR CRITICALITY—The state in
which the effective neutron multiplication
constant (k.y) of a system of fissionable
maferial 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 expcsure 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.8, 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

GENERAL

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 nucleer
criticality accident at a recovery plant for enriched
uranium scrap near Charleston, R.I.
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28 years there were only 35 workers involved
in lost-iime 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-vear period (see Charts I and II). Of
this number, 181 occurred in construction, 98
in AEC operationg (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-yvear frequency rate (number of injuries
per million man-hours) of 2.91. Of the lost-time
injuries (see Chart I1I) 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. Ay 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 loat-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 aceident 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
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Frequancy

In 1945, and prior thereto, the pressures of
war, such as heavy construction work, urgency,
and shortages, all combined to produce reia-
tively high accident frequency rates in AEC
operations, although they were always below
NSC rates. By 1950, the rate for work in opers-
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 vears.

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
& 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 oh 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.
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Section 2

RADIATION EXPOSURES

In accordance with its health and safety re-
sponsibilities, the AEC must conduct its ac-
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 gitua-
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 rézulted
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 clasgsified a3 lost-time injuries as defined
in the American Nztional 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-Body Penetrating Radiation

Rem Dose
Yenrs

0-1 1-5 5-10 10-15 >15

Ly o U 180,128 6,311 284 a2 6
£ 11 56,708 8,157 285 41 1
1986 . e 88,225 2,312 100 4 3
2 46,510 2,424 83 6 1
1958 e e e 55,455 6,271 159 10 12
1959 et 71,800 3,012 €6 2 1
1080 o e e 77,522 4,629 41 2 1
b §: . 3 80,651 8,174 40 3 8
196 e e s 122,437 5,707 118 0 8
€. T S 107,788 5,472 80 0 1
1964 . e 122,711 6,157 86 11 0
1 S 128,360 6,871 176 8 0
1 130, 552 7,218 167 0 2
1987 e e 101,764 8,518 108 1 0
1968 o e 103,208 4,776 4 0 0
1989 . e eeaan 98,625 4,288 4 1 0
b L {1 O 92,185 4,484 12 0 0
TOTAL . e e 1,577,425 84,458 1,807 120 44
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CHART Vii

RADIATION INJURIES

AEC OPERATIONS

over a 28 yr. period

1943-1970

FATALITIES

there

Welle o 0

2147

*3 fatalities at
5L-1 (caused By axplosion) not inchuded

Of the 38 workers involved in lost-time radi-
ation accidents, 3 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
plutcnium in tissue.

Persons listed as having “lost-time injurjes”
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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INJURIES FROM
ALL CAUSES

12

SHORTLY AFTER
EXPOSURE

NO CLINICAL |
DIAGNOSIS
OF INJURY

PROMPT
SYMPTOMS

24

38 " were
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 I1X 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 responsibie for only a small
part of the time logt due to injuries.



CHART Vil
RADIATION ACCIDENTS RESULTING IN LOST-TIME INJURIES

T LR

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

TIME LOST from RADIATION INJURIES 1943-70
AEC OPERATIONS

of which

Over a 28-yr. period

there were | 1,188,890 DAYS  \:
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of LOST FROM :
ALL INJURIES
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wele
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CHARGED FOR 3 FATALITIES

14
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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 73% was from fire, 10%
from reactor-associated incidents, and the re-
maining 17% divided almost equally between
acts of nature, explosions, and miscellanecus
causes. A single incident, the Rocky Flats fire
(described below) of May 11, 1969, accounts
for over 56% of the totzl property damage
figure,

Few AEC accidents . . . typically three per
year . . . result in a loss of $60,000 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, coilectively,
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 ARC’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 atored 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 ceilulosic 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 contenta includea the cost of de-
contamination, There were no lost-time in-
juries to personnel. (See USAEC SERIOUS
ACCIDENTS Issue #2306, 12-1-69).

81-1 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 hesvy 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 SERIQUS ACCIDENTS Issues

#194, 1-3-63; #2083, 4-20-63; #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 aq.
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 destrue-

1022533
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tion to various segments of the electrical
power distribution system, the steam con-
densate return, and compressed air distri-
butior systems. Extensive flooding and
water damage were experienced inside the
buildings partially or wholly demolished by
the cyclonic winds. Of 120 vehicies, 92 sus-
tained damage.

EXPLOSION AND FIRE

Cambridge, Mass., July 5, 1965 $1,463,000
An explosion and fire occurred in the experi-
mental hall of an accelerator complex fol-
lowing the sudden release of 500 liters of
liguid 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-
velve 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 Fails, 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 ar the actual reactor power
level was slowly increased far beyond that
which the reactor was capable of aafely
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 aceident experience broken down into five
categories, which include “reactors’” and four
types of “losg 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 miscellanecus), the
type and relative magnitude of AEC loss cauges
would be found to parallei closely those of pri-
vate industry. Stated differently, fire, explesion,
and acts of nature are the principal causes of
property damage in both AEC and private
industry.

CHART X
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Chart X1 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 X!
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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-

AEC FIRE LOSS RATIOS 1947-1970

nual fire loss ratio maintained up to that time.
However, the present AEC average fire loss
ratic 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-
1946,

CHART Xii
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LOSS FROM CONTAMINATION

Chart XIIT 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
1955-1970
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CHART XIV

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

Remerks

AEC

Pruperty
Damage

Inei-
dent Date Fleld Office '—Contractor
No.
1 5-11-69 AL—Dow Chemical Co_______.
2 1~ 3-61 ID—Combustion Engineering ..
3 12-13-62 QR —Unicn Carbide Carp. .. ..
4 11-11-56 OR—TInicn Carbide Corp_ .- __
5 9- 3-67 AL—Mason & Hanger-Silas
Mason Co.
[ T- 585 NY—Harvard University;
Massachusetts Institute of
Technology.
7 11-18-58 LAR-—General Electric Co_.__.
B 9-29-65 RL—DBattelle Northwest_._._._
9 9-11-537 AL—Dow Chemical Co_._..._.
10 11- 9-70 SR—E. I. du Pont de Nemours
& Co.
11 1- 5-35 RL—General Eleetric Co_.__._

12 1-10-56
13 5-13-61

OR-—Union Carbide Corp
AL—Bendix Corp

14 10-61 SR—E. L. du Pont de Nemours

& Co.

See {ootnotes at end of table.

1022340

Wind and haidsiorm damage

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

in widespread damage to, and contamination of,
building and contents. (See USAEC SERIOUS
ACCIDENTS Issue #3086, 12-1-69}

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

Ezplomon and fire in gaseous diffusion cell. (See
USAEC SERIQUS ACCIDENTS Issues #194,
1-3-63; #208, 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 due to combustible vapor barrier
in roof deck. Damage limited to upper storv of
building. (See USAEC SERIQUS ACCIDENTS
Issue #115, 2-11-57.)

Fire and erplosion damage in experimental area
ensued f[ollowing beryllium window failure on
Yiquid hydrogen bubble chamber. Eight people
were injured, one fatally. (See TID-5360, Suppl
6, p. 42; TID-22594.}

Reacior {uel element malidown resuited {rom radia-
tion monitoring power system deficiency. {See
1959 NUCLEAR SAFETY, Vol. 1, #2, p. 57.)

Test reactor zirconium tube failure permitted
grosa 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 [ine spread to flammable plastic drybox
window through ventilating system to mazin
filter bank. Muck of damage due to apread of
plutonium contaminalion during the fire. (See
TID-5360, Suppl. 2, p. 23; USAEC SERIOUS
ACCIDENTS Issue #130, 11-27-57.)

Antimony-beryllium souree 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. (Bee 1962 NUCLEAR
SAFETY, Vol 4, #1, p. 104.)

Large process pressure vzssel ruplure from fatigue. ..

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

Dislocation and fracture of sluiceways in reactor
effluent canals.

21
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400,000



Chart XIV—Continved

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

Ind- AEC
dent Data Field Office |—Contractor Remarks Praperty
Na. Damage
15 11- 663 RL-—General Electric Co...___ Explosion and fire in plutonjum purification facility, 397,000
{See TID-5360, Suppl. 5, p. 23; USAEC SERI-
QUS ACCIDENTS Issue #237, 12-1-64.)
16 11-20-89 OR-—Union Carbide Corp.___. Chemical erplosion occurred in processing vessel 350,000
_.during cleanout and decontamination proedure.
. = " {See TID-5360, Suppk %, p. 16y C SERE-
e OUS ACCIDENTS Ixsne #1562, L) REA
17 11~ 3-64 RL—General Eiectﬂe Co_ .z#;’. Roof fire: severely damuged aniatic Iabcratory 316, %00
buildirg.
18 2-14-66 OR—National Lead Co_.._._-: Inadvertent release of wurdnium heraflitoride. No 294,826
gignificant radiatior exposures. (See TID-5360,
Suppl. 6, p. 32.}
19 6-10-53 SR—E. L. du Pont dp Nemours Platform failed, damagmg rawtor actnztar Tods_. __ 270,000
& Co.
20 1-28-52 RL—General Eleetric Co_.___. Fire destroyed: é’ne-story 1‘5’ x 140 {rama constiruc- 269,578
: tion warehouse, No sprinkiers, (See USAEC
SERIOUS ACCIDENTS Issue #21, 3-7-52.}.
21 4-283-80 S3AN—Lawrence R.admtmn Multistory, unsprickiered-{fame reseasef buiﬂing 258,712
. _laboratary. destroyed by fite. .
22 | . 4r17-60 _'E—General Elactric Co--.--- Fire involving spet fuel elemmts ‘within process 250,443
N dissolver Jed to damage of equipment and con-
tamination spresd, (See- TID-53680, Supph. 3,
_ p. 20; 1981 NUCLEAR SAFETY, Vol 2, #4,
; . p. 52.)
28,. 9-13-60 SR—E. L du Pont de Nemours Coniaminated cooling water discharged from canyon 250,050
& Co. onto fleor. No overexposures. (See TID-5360,
’ Suppl. 3, p. B2.
24  12-29-52 AL—Holmes and Narver______ Typhoon damiae. .. .. . oo ... 250,000
25 12-13-63 OR—Goodyear Atomic Corp... Transformer in switchyard suffered internal failure_ _ 244,800
26 65— 4-57 SR—E. L. du Pont de Nemours Leak in reaclor heat exchanger reavited in loss of 202,000
& Co. heavy water moderator.
27 10-25-52 OR—Government._______.__.._ Fire following tractor-trailer accident spread to, 200,000
and ultimately destroyed, cargo and tractar-
trailer, Bulk of loas due to self-sustaining com-
bustion of massive uranium. {See TID-5360, p.
. 45; AECU 3613, p. 9
28 12-26-6% Al-—Mason & Hanger— High explosives. detonated during remotely-con- 200,000
' Silas Mason trolled pressing operations.
29 8-16-58 QR—Union Ca.rblde Corp---...:., ‘Welding sparks ignited fiberboard and fire spread 199,923
- . rapidly through wood f{rame building. (See
... USAEC SERIQUS ACCIDENTS Issue #1338,
oo e 2858}
30 1-20-65 SAN—Lawrence Rediatian Material relecse to atmosphere. (See TID-5360, 185,000
Laboratory Suppl. 6, p. 16)
31 6-21-87 RIL~—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. aafety 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 peneraior 140,000
Laboratory. rotor and stator, tearing insulation and shorting
wiring.

Sea {ootnotes at end of table,
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Chart XIV—Continued

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

Inei- AEC
dant Date Fledd Offien L—Contrastor Ramarks Property
No. Damags
15 3-18-60 SR—E. L. du Pont de Nemours  Fire followed a hydrogen-sulfide gas release {rom 135,300
& Co. a tritium process equipment condenser.
36 6-17-55 OR—Unijon Carbide Corp..... Hydrogen explozion oecurred in 125,000-gallon 182,276
eveporator feed tank, (See USAEC SERIOUS
ACCIDENTS Isaue #88, 9~1-55.}
a7 10-26-61 AIL—Sandia Corp. (Sub- Fire followed [riction or static igmition of 'heat 131,210
Wurlitzer.) pad paper” containing powdered zirconium.
(See TID-6360, Suppl. 4, p. 30.)
38 8-21-59 SR—FE. L. du Pont de Nemours Solution leaked from loosened flange during main- 129,428
& Co. tenance work on waste evaporator in hot canyon,
vaporized and contaminated a crane. (See TID-
5360, Suppl. 3, p. 13; USAEC SERIOUS ACCI-
DENTS Iasue #157, 12-15-59.)
39 - 6-66 NY—Harvard University; Fire in modulator electrical pulsing equipment for 127,000
Masaachusetts Institute of Becelerator. N
Technology.
40 1-23-49 RL—General Electrice Co__..__ Hexone-nitrie acid chemical explosion followed by 128,217
fire seriously damaged building, Spread of cob-
tamination was minor factor from losa view-
point,
41 1948 AL—Loa Alamos Scientifie Fire initiating in oil quench tank ignited and spread 125,000
Laboratory. through frame shop building.
42 §- 4-T0 SR—E. I du Pont de Nemours Solution containing 20 grama of curium-244 and 124,528
& Co, americium-243 was misiakenly iransferred to the
bigh level (waste) drain. No overexposures.
48 1946 OR—Mallinckrodt Chemical Uncontrolled ether-nitric acid erplosion in ura- 110,000
Worka. nium solution purification plant.
44 T-23-87 LAR—Genersl Electric Co_____ Crane overturned while handling a reactor core. 105,225
Bulk of losa due to damaged reactor core,
45 7-24-84 SR—E. L du Pont de Nemoura Radionetive gas release accidentally from atack to 102,000+
& Co. atmosphere. No property damage or personnel
exposures resulted. (See TID~5360, Suppl. 6, p. 85)
46 11-10-60 SAN-—Lawrence Radiation Fire started in curium processing cave by appar- 101,000
Laboratory, ent overbeating of oil bath in glovebox. Loas
confined to one room, but all contents completa
loss. Minor releane of radicactive materials to
envirooment. Damage due largely to fire de-
stroying equipment. (See USAEC BERIOUS
ACCIDENTS Issuea #169, 11-25-60, #1756, 4-
5-61),
47 10-30-58% SNR—General Electric Co. - Air-oil )ezplon‘on oceurred in air flask component 100,000
of a $,000-pai hydraulic oil syatem. (See USAEC
SERIOUS ACCIDENTS lasue #1556, 11-19-59.)
48 11- 8-57 SR—E. I. dv Pont de Nemours Zirconium-clad fuel element failed under test, A 99,007
& Co. series of complications followed, chief of which
was conigminaled waler leakgge from earth
basin through abandoned construction pipe-
lines. No personnel exposure or property damage.
49 3-22-710 RL—Battelle Northwest Estimated 1,000 curie strontivm-30 release occurred 55,000
during an attempt to messure the liquid level
in a strontium-90 storage tank. No significant
exposure.
50 3-26-63 SAN—Lawrence Radiation Criticality oceurred during subcritical experiment 94,881

Laboratory.

Bea footnotes st end of table,
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irvolving fissionable rmoaterials and amall jire
developed within enclosed contrete vault. (See
TID-5360, Suppl. §, p. 17.)
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Chart XIV—Continued

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

Inei=

Flald Office '—Contractor

Remarks

Proparcy
Damage

dent Data
Na.
51 2-20-62
&2 11-13-63
53 8- 5-b8
54 1-17-69
66 12- 8-64

56 11-11-56

67 8-23-65

68 6-19-57
&9 2-13-58
80 5~ 585
61 7-31-66

62 8-31-57

63 2- 1-61

64 9-19-64

66 12- 2-45

66 3-29-57

67 3—- 3-67

68 9-21-58

SAN—Lawrence Radiation
Laboratory.

AL—Mueson & Hanger-Slla.u
Mascen Co., Inc.
RL—General Electrie Co..._..

OR"—UA“CA; Fa:-.,u... Cur; ..

SE—E. I. du Pent de Nemeoume
& Co.

SR—E. L. du Pont de Nemours
& Co.

RI—Battello Northweat

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

Al—Holmes and Narver

OR—Mailinekrodt Chemieal
Woarks,

NV--Reynoida Electrical &
Engineering Co.
OR—TInion Carbide Corp__ ...

PNR—Westinghouse Electric
Corp.

SR—E. 1. du Pont de Nemecurs
& Co.
AL—Holmes ard Narver

Ses {ootnotes at sad 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 u-placm in explomves storage igloo. . ...

Dunntegrahnn of emergency turbo generalor from
overspeed following dual failure of the governor
and the overspeed trip devices. (See USAEC
SERIOUS ACCIDENTS Iasue #142, 1-21-59.)

LTkl --m‘!“ *rcalrar  frllivma lod ¢4 scrare
i Ll S

eleciricel fire. (See USAEC ACCIDENT AND
FIRE PREVENTION INFORMATION Issue
#92, 2-17-59.)

Weld frilues in lerga water nips at river numn.
house.

Heavy water moderator loas due to leak in reector
heat exchanger.

Minor fire and ezplosion following acetone ignition
in glovebox caused extensive contamination
apread. (See TID-6360, Suppl. 6, p. 24; USAEC
SERIOUS ACCIDENTS Issue #2681, 2-15-68.)

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

Chemical erplosion occurted in milver nitrate re-
action vessel used to absorb jodine vapors [rom
process offgasea. Incident occuwrred following
introduction of efforta to extend umeful life of
iodine 131 removal equipment. (See USAEC
SERIOUS ACCIDENTS Iasue #134, 7-28-58.)

Ezplosion during manual reignition of oilfired \

boiler after flameout during teat.

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

BEther-nitric acid explosion during attempts to
remove pcale from process tank in uranium
solution purifieation building. (See USAEC
SERIOUS ACCIDENTS laaue #2, 2-15-51.)

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

FPire in cotk pipe covering in purge and product
Toom.

Explosion (presaure rupture) of high pressure auto-
clave during normal operation due to latigue
resulting {rom ecyclie thermal and mechanical
stresses, (See USAEC SERIOUS ACCIDENTS
Isaue #133, 6-24-68.)

Heavy waler inse when water flowed onto reactor
top from hydraulic lifting of upper shield plug.
Severe taps action from atorm remilted ir damage

to cargo pier, barge slip, and fuel barge.

24
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Chart XIV—Continued

AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMAGE OR 10SS 1943-1970

Inei- AEC
dant Data Fisid Office :~—Contractor HRamarks
No. . Damage
69 12-55 AL—Holmes and Narver .__ Damage by wave action to man-made jaland ____ 0,000
0 1-18-57 SR—E.I. du Pont de Nemours Heavy water loas due to leak in heat exchanger 70,000
& Co. {or reactor,
71 8-14/17-61 RL—Government__._.___...... Range fire. Over three-day period, 82 known grass 85,886
and range fires oceurred involving 30,480 acres.
72 5-47 OQR—Union Carbide Corp_____ Fire destroyed two-story, f{rame, unspriniered 69,000
office building.
73 3-18-69 NV—EG&G; NV—Govt: Pire in electronics laboratory and office trailer ____ 67,900
AL—LASL
T4 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—Douglaa United Nuclear.. Reaclorseramwmed. _ . . . ... .. ... ... 66,000
76 9- 9-87 OR—Goodyear Atomic Corp.__ Transformer failure. No fire. Principal cost for trans- 66,000
former repair.
i 3-12-87 NV—HReynolds Electrical & Trailer fire caused by overheating of heuler unit____ 85,000
Engineering Co. ’
78 5-16-54 RL—PBlaw-Knox____._._.._._.. Fire followed by sportanecus combustiop in janij- 62,355
tor's closet, destroying building. (See USAEC
SERIOUS ACCIDENTS Iasue #67, 7-27-54.)
79  10-16-59 ID—-Phillips Petroleum Co____  Critieality aecident occurred in process equipment 61,800
wanste coilection tank, (See TID-6360, Suppl. 3,
p. 14; USAEC SERIOUS ACCIDENTS Issue
#163, 4-18-60; 1960 NUCLEAR SAFETY, Vol
, 1, #3, p. T5.)
80 2-25-64 AL —Mason & Hanger-Silas Detonation of high erploatves during normai process- 60,400
Mason Co., Inec. ing operation. .
8t 12- 9-56 SR—E. I du Pont de Nemours Heavy waler moderantor loss due to leak in heat 60,000
& Co. : exchanger {or reactor.
B2 12- 4-63 AL—Sandia Corp. (Sub-Eagle  Transporticg heat-pad paper in fibre containers to 58,507
Picher), vault; the paper flashed and fire spread from paper
to other parts of the ¢ryroom adjacent to vault,
83 1-10-68 AlL—Mason & Hanger-Silas High explosises detonaled during remotely-con- 57,763
Masgon Co., Ine. trolled pressing operationa.
84 10-29-61 AL—Government___.._ _____.. Atreraft struck 500’ radio tower. Tower collapsed 57,000
and wing tark torn from plane.
86 6-12-64 AL—Dow Chemical Co........ FExplosion occurred within drybox when burning 56,400
plutonium chips dropped into carbon tetrachlo-
ride bath. (See TID-5360, Suppl. 5, p. 8Z;
USAEC SERIOUS ACCIDENTS Ilssue #248,
3-12-65.}
86 1-29-66 SR—E. L. du Pent de Nemoure Water enpnly linss and fire sorinkler lines froze_.._. 56,000
& Co.
87 6-20-68 AL—Sandia Corp____________. Truck Fire. Computer and electronic test equipment 55,6873
damaged.
88 5-17-62 AL—Masaon & Hanger-Silas Water domage Aue to ruptured 4% waterfine. . __ .. 54,000
Masgn Co,, Ine.
89 8- 7-55 AL—Reynolds Electrical & FPire in temporary comatruction warebouse de- 53,608
Engineering Co. stroyed frame building bousing combustible
construction materialas. Adjoining acetylene cyi-
inder storage building also destroyed. (See
USAEC SERIOUS ACCIDENTS JIasue #111,
11-9-56.)
90 B-25-65 AL—Mason & Harcger-Silas Haflzirem dawgge 62,637

Mason Co.

Ses foctnote at and cf table.
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AEC INCIDENTS CAUSING OVER $50,000 PROPERTY DAMACE

Chart XIV—Continued

o8 L0 1047 1070
Inei- AEC
dent Data Fleld Office! —Contractor Ramaria Property
No. Damage
91 1-21-66 RL—Douglas United Muclear . Boilor a2t reador znfovad internol damage fram FO 440G
firebox ezplomien.
92 4- 9-710 CH—Argonne Naticna! Seal plug Mlown from researsh reactar’s exnerimental 52 ann
Laboratory tube when an experimenter overpressurized the
tvbe during a leak test. No overexposures.
93 12- 963 OR-—Goodyear Atorsis Oorp. .. Tompresenr in o2l dabloded whila amotroam Da K1 =00
blading took place while psi test being conducted,
and was accompanied by small fire on exterior of
compressor shell
94 5-12-70 NY—Princeten Univ. Plaams Shost sfrrsd opemved oo the sascedery oide of o 51 0ED
Physica Lab power system ip a 4160-voit circuit breaker
cubicle. Three switchgear units damaged.
95 4-17-64 RL—Genersl Eleetric Co_._.__ The arronecus placement of same snrichad (0947 A% 00O
o7y fuel elements within reactor necesaitated
reacior reloading with attendant inereased costs
for fuel handling and processing. (See TID-5360,
Suppl. 5. p. 28.)
96  Jan-Feb. RL—Pattelle Northwest__.__ .. Flooddamage .. ... _ . _. ... 51,000
aT 6 6-54 AL-—Government.___.__...__.. Forest fire on an AEC reservation. .. ... _____ 50,000
98 1-12-58 S8R—E. 1. du Pont de Nemours Explosive chemiral reastion in evaporator outside 50,000
& Co. building. Minor building and contamination '
damage. (See TID-5360, p. 58; USAEC SERI-
QUS ACCIDENTS Iasue #41, 3-23-53.)
99 12- 4-51 RIL—General Electric Co Pire of spontansous origin hroke ant in nitrie ardd- O]
paturated combustible waste used for cleaning
up contamincijon from prior criticality incident.
Extent and magnitude of coptamination spread
by fire caused abandonment of building. (See
TID-5360, p. 53.)
100 9-29-59 SR—E. L du Pont de Nemours Hurrisans Grasie damaged storage nond dam wall RN BOO
& Co,
101 6 566 CH—Atomies International ... Sodium leak occurl:qd in gas-fired sodivm heater. ... 50,000
102 6~ 2-67 AL—Mason & Hanger-Silas High explostsen defonated, cause not determined . 50,000

Mason Co.

i fee footnote I, Dage 49,
‘Thmg:'upmr loss figures are based on & current commsreial price of sbout B¢ per curie of tritlum and do not represent the actual

clasaified
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Section 2

- CRITICALITY. ACCIDENTS -~ - S ear

In the AEC's operational activitiez innt 1i
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

1022540b
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hohind heavy shielding and three of them oe-
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 Secientific 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®

Damm Locatiom Active bateriu Guormartry Toms Cauwe Phymeal Damage 3 Lom
Flomioas
METAL SYSTEMSE IN AIR
Aug. 21, 1845 Low Alarmum, New Marieo L% Hg pham Pu Spharkca) cors - O Eand staciong None -
Tgwar- rwdartor
enrbids
rutlmrtad
May 21, 1948 Leoa Alamon, New Masieo 5.2 Kr iphase Po Splrirni soey -4 x 101" Haod statking Hone -
B rutbacted reflsetor
Apr, 18, 1881 The Los Alamos Boeneite  92.4 K uraninm Cylimchar 1.52 1%  Cappawtion srror Mone -
Lab., New maxico matal, 337, U-215 aarafeond
Pab. 3, 1964 The Los Alsmos Scisnrfie 53 Ky oranium [ ] k. x 10w Incorrect cparation Slight warping of 110
Lab., New Matico matal, 935, U-238 mrwfiasrted meces
Pab. 12, 1937  Tha Low Alamos Schentife 54 Hg uranium Sphary 1.2 10"  Shife ol sxperiment Warping, ondation 2,400
Llab., New kieges mwtal, 317, U-285 erufiactad pEAr melting ciose
[GODIVA) wxoapt fot L3 Swnter
xpariroent
Nuovw, 10, 1761 Tha Oak Ridyw Nations! 75 K¢ wruniom —10w Too rapid assambiy Nons -
Lab., Tentees wmatad. 139 U-285
Mar. 24, 1982 LRL Livwrmors Calif. AT Ky 93¢ U288 Cyhinder b & leir Too rapld aweerobly Asmmoly maching 54, 851
Tefiertad and fre effects
BOLUTION BYSTEMS
Dac., 1549 The Low Adamos Scenpifie  ~1 Kg U-236 Bpherw graphite 3—4 x 10¥ Murusl withdrawal Moo -
Lab., Naw Hazico TlhiNO in Tllrtand al twa potkon
1.6 litare water control rods
Wor, 16, 1551  The Hanlord Worka, 1.1EKg Pn Bplwren #3% foll LERLL Polson contrm rod Noaow -
Rlchland, Weshingron PoCh N0 in [ Tun vut too et
3.8 Utars water
Muy 26, 1984 The Cak Ridg, Nardossl 14k Ky U-736 Cylinarics] 1aipy TOting of loner Nooe -
Lab., Tenteme s 0wl ln BE.4 amnnioe peccimom. cylinder
Hiwrn water micrutarted
Fub. 1, 10569 Tha Ouk Ridge Nutional I7.T Kg U-226 rtinder 1.8z 10t Falling weram e Warping of pottam -
Lab., Tennmsan TVO.F Ie 644 anrwthaetad up WhYm creating of cytinder
Htwry wutar & eritieal guotnetry
June 16, [958 Y-12 Procesisy flast, L5 Ky U-218 Crliimder ecocrets 1.3 x 108 Weah wnear added to Nobe ¥1,000
Cmk Ridys, Teomesses T MHOM in rafiarind below T N0 sodukbon
54 Litary wnter
Dwe. 30, 1958 The Los Alamos Schemtie 827 K Pu Cytnder water 1.6x 10" Agitator ceatsd & Nooe -
Tab. New Mazon PaChiNGN, In refhacted badow eriticel peomecry
Pu Proosming Mant =188 Mmre wutar
Ot 14, 1968  Chunical Procmming Plant, M8 Kgp U-235 Cylinder ronerwts -4 £ 10" Solution surged Huona 41,800
Idabe Remrtor Tmting M) 1itere refpeind below trern anfs to (T3 recover
Arm TONOT, watar s ie EeORSTT contam. schution}
Jan. 26, 1961 Chemica) Procsssing Plapt, 8 Ky U-785 Crlindar 42107 Solution pumped Nows 36,000
Idaho Rasstor Testing TCHiNGT In Irem sale W
Ares 40 liters watar tham f4 pROMaLrY
Apr, T, 1548 Hanford Atcmic Prodocts  Pr Bolnrien Cylindas 5o Bolutoh over Auw dows ol
wnsain yeomary
trunefer tani
Jan. 40, 1962 Y-12 Procsmsing Phant, 1AEg T3 Bpbare wave P.ia 1% Bolution sared Nooa —
Ouk Ridgn, Tentumme U0 in refestad from sals to
20 Hews water snmie guomiacry
INHOMOGENEOUS WATER MODERATED SYSTEME
June 4, 14 Lon Alarmes, Nww Mazien 304 Ky Fawidowph -4 a ij™ Water ssaping None -
~38%, T-138 wnter reflactad batwstn blocks
1 2-n. cubey
Mar. £0, 1951  Tha Los Alamos Belentifie 2 eyiinders £ cyiindans 1047 Seram increused Hight exidation —
Lab., New Muxien wrentym 4.4 wnd " refiected reactivity
18.5 Ky 939, U223
Juma 2, 1957 Tha Arponss Nationa) 6.8 Hyg U-2A8 Inhomogenwrds 1.22 5 1097 Mwnual withdrmwsi Pt daroyet —
Lab. D2 hde partiche cylindar waer of cantral safecy
In plastis retiacted rod
July £2, 1854 The Reactor Tuting Aras, T-A1 plateg Inhomopenscom §.88 3 104 Fatiroate of sapectsd — Rasetor dastroyed -
Tdabo Falle, Idahe eiad with A1 cytinder wter aicurdon Too jow [oten tonadly by
{RORAT) Toodersted Tt
Jan, A, 1901 Tdado Ramctrr Tasting C-Al platmg Inhorm ogasecus 1.5 13 Undar srudy Lrtanxire to Mesttor $4,350, 000
Aren {HL-}1) chad with 4] cylmder wwbsr
cduara tand
MISCELLANEDTS BYSTEMS
Fab. 11, 1345 Lom alamcs, New hsxien TH presesd in Crlinder ~fl x 1D Ratlector wdded THstyrex cules -
vy, ABA for souroe swollen snd
0o largm bilatared
Nov, 25, 1958 Idahn Remrtar Tasting 1/2-in. T-235 rode Oyitnder, rode 4. 72101 incorrect soum mewd  Uarw moltes Not reported
Arsa (EBR-1) eooked by Nl
July 4, 1958 The Lom Alamos Boantiflz 54 Ky orszioem Crlinder 1.2 1101 Tod rapid ammenbly Koos —
Lah., Hew Maxico T, T-235, 2 and
& mil Lol
Muy 18, 1987 Lo dlumos, New Manera  T-235 in graphits Cylindricat 4 k10w lopropar procedires Nona -

*For additions] isformation on thes wocidents, w previcos TID-5540 sacvm and 4 Favlew of Oriticaiity acodente vy W, B Susiton, Cuivamity ol wealurois (lbdali .
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CRITICALITY EXCURSION INCIDENY
Oak Ridge, Tenn., Jan. 30, 1968

Unexpected criticality was achieved in a
volume of an aqueous solution of a salt of U2
during a geries of routine critical experiments
in progress in a well-gshielded assembly area of
a critical experiments facility. The criticality-
radiation alarm system functioned as designed,
the evacuation of personne] from the building
wag 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
fisgion 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 em? of solution
(15 g of UU) were spilled when a rubber-
stoppered connection immediately above the
sphere was dislocated.

The purpoze of the particular experiment in
progress was to establish the rcritical 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 gsolution, a amall volume
of air was obgerved 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 i3 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
amall core volume (250 litera). The core, housed
in a graphite cylinder, drops cut of its Be re-
flector for loading., Control and safety drums
are within the annular reflector,
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Before the incident, fuel along the core axis
was replaced by additional moderating elements
to investigate fiux-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 % 107 figsions 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 4550 liters of
dilute nitric acid solution in a 69-liter glass
transfer tank. The sequence of events which
led to the accumulation of the plutenium in
the tank cannot be stated positively, However,
it is believed that, when a tank valve was
opened, the solution from another process vessei
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-
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tion exposures in the range of three to 27 rem
gamma radiation total-body Tha
ena 10N

f“(pnm'\_-p

rem.

Some gaseous fizsion
radioactive iodine, escaped to the atmesphe-e
outside the building and were carvied dowmo
wind in a narrow plume, Particulate fasion
material was largely confired to +the reaectnor
building, with slight radioactivity ip the irmwra
diate vicinity of the building.

The total property logs wag $4 350 ANO. £ Rae
TID-5360, Suppl. 4, p. 8; 1962 Nyelor~ RT.«:_*‘ o
Veol. 3, %3, p. 64.)

produocts dnreluding

CRITICALITY INCIDENT
Idaho Folls, ldahe, QOct. 16, 1959

A nuclear Incident
equipment waste eolleetion tank whan an apei.
dental transfer was made of abont 200 Jitarg Af
uranyl nitrate solut on, con*r«vmnw ahont 34

....... {07
U=y, from crltlcally safe procace etoracs fanka
to a geometrically unsafe tark +‘hroveh o line
formerly used for waste transfers,

Limited visual Inghnr"ﬁnﬂa and taot indinatad
that no significant preperty damage or lnaa re-
sulted beyond the approximately RED 0NN onat
to recover contaminated nraninm snlntion wa.
sulting from the incident.

0Of the 21 personne! directly invalvad in +hia
incident, seven received external exposures +n
radiation. The exposures were 8, 6 3.85, 1 50,
1.38, 1.17, and 1.17 rem. Twe indizidnaie alon
received external exposures to the skir of 50
rem and 32 rem. No medica)l treatment waa ra.
quired for the 21 personnel invelved (Res
TID-5360, Suppl. 3, p. 14; [USAFC Seriane
Accidents Issue 7163, 4-18-80.)

pecurred im A nrareag

narrent

FATAL INJURY ACCOMPAMNIET CRITIZAlITY
ACCIDENT

los Alamos, N. Mex., Dec. 30, 1958

The chemical operator ir**ﬂﬂ“ﬂpf‘ whaf was
one tank into ano*ber ‘cmwn tn mw+-4m more
plutonium in emulgion. Salide santainire oh-
tonium were probably washed from the hattrm
of the first tank with nitric acid ard the «s.
sultant mixture of nitric arid and plofaninem
bearing solids was added to the ‘nol cantain
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ing the emulsion, A rritieality excursion oc-
ernrred immediatelv after starting the motor
tn n propeller tvne atirrer at the bottom oi the
second tank.

The aneratar foll fram the law stepladder on
whish ha wae standine and stumbled out of the
dnnr into the snow. A second chemical operator
‘v ar adinining renom had seen a flash, which
nenhably resnlted from a short circuit when tne
mntnr 40 the atirrer started, and went to the
man’s assistance. The accident victimm mumbled
ke fplt g theueh he was hiurnine up. Because
Af +hia i wae acaymed that there had been a
chemical accident with a probable acid or
plutonium exposure. There was no realization
that a criticality accident had occurred for a

...... _ Tha maantitvy of nlutonium
whlch actually wasg present in the tank was
about tem timed mose
De there At ally lilic Luliog deo [ooro7er

I'he employee dleq 00 nuurs laws rivii 52
effects of a radlallon eXxpusuiv wi.., wno Tha!"
body dose calculaiea 0 be 12,000 iciu —.

Two other employees received iauiallon oo
posure of 134 and o3 rem, respeciively. Liop
erty damage was neghg’lhle (See TID-5360,
BUppL. 2, . o5 LoALY Jei e deniiniinil TITn0
#143, 1-22-59.)

-3 L P e Radats IR
LIl Wil Suppeoea o

NUCLEAR EXCUXYIVMN
Quk Ridge, Tenn., June 16, 1958

A nurlene aeeidont appurrad

in a RR.grallon
2tqinTnea atapl Avnwp in 9 nraccaging area in
~Lisl anmishad uwaninm ia respvered from var-
igvn mndaniale \q:r nhormiral mathade in a com-
rvlev nf aanipment This recoverv process wag
LA.,,. warmndaled at tha tima nf the accident.

T Ple o manirmmnd arhila H,.m, warn drain.

ing mal E‘“"‘ thanoht tn he water from safe 5-
inch storage p:pes into an unsafe drum.

T bl i 1.-.,1-" af Hno

J—llbakv \......*.o.. '
drum carrying out routme plant operations
and maintenance. A cheminol anaratnr waa par.
ticipating in the leak testing which inadvert-
ently zet off the reaction. He was within turee
to gix feet of the drum, wnile the otner seveu
eranlovees were from |b to a0 iget away.

TTeing anecinl nnst hae methords for determin-
ing the neutron and gamma exposures of the
smnlovesa invnived, it wasr estimated that the
' rerpivad s 4RT rem 42K rem. 413

oigkt mar
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rerm, 341 rem, 298 rem, 86 rem, 28 and
29 rem.

Area contamination wag sligh+,
tamination costs amounting 4~ "‘M theom 21 NARD

During this incidert 1.2 7 1Mms
curred. (See TID-53860, 'ip“‘ 2. 0n :
USAES Serious Accidents Isane #‘%‘ Q—"'
59; USAEC Heclth Spfets Fudo
[ssue #82, 0-5-58; 1859 &
2, p. 59.

rem,
.,._.: e Aarar
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GODIVA EXCURSION

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

The “Godiva™ assembly "was o b vrod o -
radiate uranium-lcadsd grophits o Thn
gamples were to be heated iz o :E::.’.(‘ o S
exposed to a “prompt” burst of mentrens ard
then transferred ‘¢ g countor for ovolvntinr
The experiments are conducied

i ek

gite in a building separatcd from the
reorm and all personnc! b3
a mile.

On the occcasion of T
bursts were being produced. In the nwonons af
lowering the top safety blocl,
burst cecurred-that was est:rr:::t"'* o ‘"'"“ nrn-
duced 1.2 ¢ 10'7 fasione.
enough to *ear the
asgemhbly, knocking one o tho Apas-
tort the steel reds in the frome
was deformed and thers wos mpeh mara anr.
face oxidation than usual.

There werg no perseral injnries nr nvevavnn.
sures. No gamma radintion shave haslkoranund
was detected outside the reactnr hnilding Ra-
diation levels in the bnilding were high ini-
tially . . . seven roentgens
ingide the door
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alpha on honzontal surfaces about the room;
therefore cleanup procedures were delayed 214
days until they conld be romnleted withant un-
necessary exposure to cleanup personnel.

The total preperty loee wroe eatimated at
$2,400. (Seez TID--3360, e
USAEC Health ond Scfcty
#75, 1-8-58.)
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HONEYCOMB EXCURSION

Los Alamos, N. Mex., July 3, 1956
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some nromntly avitieal

3.2 ¢ 10 fissions.

Mhers wers na radintinn evynogures Nor anv

Tha hnrat vield was
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EXPERIMENTAL REACTOR

Ook Ridge, Tenn., Feh. 1. 198§
i .luknub A I‘- B '_._-__:.__‘_ . o “:":
" . o "'__ 1 L-— -
[ M»Jt.44nu-_: se it Lloia JEEEE

overaddition of fuel to the as«ernbly Refore
reaching the critical point, the hand-operated
valve was turned off. However, fuel continued
b be added to

grwn fv ke lipa

the reactor bocouac of oir pree-

Althanoh the arkamotia qnfnfv
aratom Anperatad  naaurine farminahis
};!,_,.qf_ .-._,\_,-.c_;ammk'lp F,_ml rag f§1ay\]nﬂnﬂ -P_'r_nm the
rnnp+5— Tha nnmher nf ficaiang in the hurst
wae actimnted tn he ahnnt TR v 1T

N~ garinna avnnanraes reanltad since all per-
oarnnl wore ahistdad hyr a minimnm of five feet
nf anmawata Thora waa na aionifirant nronerty
damage and all uranium was recovered. (See
TIN.R2AN, [nwnt ¥ BN

CORE MELTDOWN
idaho Falls, Idaho, Nov. 29, 1955
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than anticipated and resulted in consequent
melting of the fuel elements.
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BDORAX ! EXPIOSION
idahe Falls, Idahs luly 77
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1954



135 MW-zec of fisgion energy.

More than 200 safety experiments wars made
on the Borax I Reactor simulating rontrrl »ed
accidents. For the last test, conditinme wara aaf
up so that the reactcr would be wom #n Adearene.
tiom,

The tests were carried out by withdrnwine
four of the five control rods far sprveh ¢ male
the reactor critical at a very low power
The fifth rod was then fired from *the ~rre hy
means of a spring, In this test, the rod wnas
ejected in approximately 0.2 secondr After the
control rod was ejected, an exgplogisn t~nl plare
in the reactor which carried away tbe r-on.frn.l
mechanism and blew cut the oere, A* half oa
mile, the radiation leve! rose to 2% »r hr Por
sonnel were evacuated for ahout 0 minttes

lewol,

No one was injured and the deatruetinn of
the reactor was part of the cout nf the axmeri-
ment. {See TID-5360, p. 28}

EXCURSION IN AN ENRICHED URANIUM
WATER SOLUTION

Oak Ridge Tenn., May 26, 1954

The experiment in progresg at tha time nf the
incident was one in a series designed to stndy
criticality conditiong of unranivmowatar anin.
tions in anmular cylindrical containers

The cause of the accident wae o dianlaremant
of the central tube, effectively a prison rad tn
a region of less importance.
resulted from a dislocation
apider by a pin, used to connect aectinnz af the
liquid level indicator rack, protruding beyond
the side of the rack and sngaging a lag nf 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 gmall, it was sufficient to canse a
large increase in the effective ment=an mnltinlic
cation.

Thie dianlaramant
nf tha :m_qii'inninv

The safety system apparently opersted nar.
mally and the reaction was stopped automati.
cally. All personnel in the building dneine tha
incident were protected by a minimum nf five
feet of concrete ghieldin
exposures were incurred.
18.)

r thorafrra ne goriano
gomsaTE LT

{Sep TIN_33AN 1.
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SUPERCRITICALITY EXPERIMENT
los Alamas, N. Mex., Feb. 3, 1954

Laas EUDENL N

B onne u--.-ul v tha panirea nf an av,

RO .,.uf.;' 2 thn mmannrtiaa af annercritieal

A 1, P .._-..-! ,,-MA Thayr amn ﬂqqnﬂn}ﬂv nf

PO R TP T &

fissionable metal, This study was covered by a

sponific pranndamn A wefarence chark of eritical

anmAitiamn nwanadad apeh atmereritical hnrst.
. anie -m-.,-,-‘l'lv anffiaiant nnwer for a de-

i+ wae enstomary to set
armbenl wads nk dha nnmhnh af minimnum reac-

1,,.....,,.1 aritingl nhnn'lr
o

tiride amd inmesd o raartivity hnoster in the
favwm nf o figsisnahla metal slue. This time, when
thn hnnotar waa inuerted, radiation indicators
npd ko -"?:qf‘-m‘-'"f’ tormparafara rerardad  went

.".“‘"’_‘"" {r rvfar e "" ke a‘nd
The raanitine shock
separated parts of the assambly and damaged
steel supporfing members.

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

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

fow minnteg).

mmwavan  trrome aetunbord

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

Manual witharawa: of 4 cooieol tod oo,
critical assembly caused an accidentai super-
criticality.

The operation being conducied was Lhc Loli-
pqlAaUu Of worico af 2"."‘“"1" roannfarturad rnn.
Lt Tnd binnn nnnymh-wl rrith

dah srieiie ey

Yo d ™ oo +}anr| ahnt dAnwn

L —
ui Lu FRVITEN

.- E - “
LLIC Duidalieri w Vidia i

- . S BT

WY MAOUL Ubibg tear coanen nl wrds ond Arainine the
: Low -

Wi uaianion, o premdnwd asfa mathad of

shuttmg down the assembly when core changes
aic Y ut.. nauq..'-.... Thﬂ ’_‘t:?"q‘"‘ “A"‘ waa ramnvert
and the first of the series of control rods te be
tested was Innorted,

The assembly was filled with water with the
tast control rod fully in and the standard type
Lonticl mods folly dnnavbad Withdrawsal of ane

- PR P |

-.,._.4.....‘1 ....."39
ot o [P

b e e

cauged the assembly to become critical and the
nawer was leveled oftf while the desired meas-
nrements were made. The control rod was then
reinaerted into the original “in” position.
With the water still in the assembly, the four
meambera nf the crew then went into the agssem-
Ll ranm for tha muwnnoe of renlacine tha eon-

trol rod which they had just tested. The group

A9 pantimatars
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leader went up on the platform,
with his right hand and started o

reached Mt
r\“,“ .“!“‘ 41’)9
ot

tested rod. As soon as he had withdrawn
about one foot, the center of the 23gembly

emitted a bluish glow and 2 large bubbla
formed. Simultaneously, there wazs a mufled
explosive noise. The group leador lot sr ~F +he
control rod which he waz removing '""r‘ it Fal)
back into positicn. The orew (=8t the -
room lmmedla*ei}r f:l"'\!“ sirant tn +1'1.o rantenl rAnm

Four employees received radi:
ranging from 12 4o 180 rewm [ Sae TIT_GRED
p. 23.)

:-.{-,-.-\k‘h-

+H M nyrmaonvag

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

18, 1952

J:nbn

Two stacks of fiasionabls woen haine
built up Step .,,..e 0 g--n o r‘-‘ur—‘-‘"vv as-ﬂnnpn-lﬂru:n'l
assembly with *he +we S".,L‘Ck“ }“-m,n-‘ln+ +nm:+hm-

by remote control. The indi-i3

"1 r‘_f'?\__n]_--v hadtlel of 1)

built up by hard in & Rline nnd fhn
two stacks brought tfogothor ol b omemcta

mechanisms,

After two memberz 2f the arpenting crew
calculated errczecusly from weorineg stane that
one more disk could ke ndded nofroir the disl
was added and, with | the
system was assembled Dadintian
dicators went off-zcale, non.
tron counters jammed, ond o pufF of amnbp war

attomntnd

narrtinm
my n b

e nl-r\'lvr

1T
R0

anfug"::vf o oosEamo

s

observed on the tclevizion wicrran Within thran
to five minutes indizoions ond anintorae watyiemad
te operating ranges.

There was no inj

o

g, no lors f mmadarinl mn
damage to facilities, and negligihle lree of
operating time. (See TID-5388 n 71

EXCURSION iN A PLUTONIUM NITRZT™
SOLUTION
Richland, Wash., Nov. 16, 1951

Upon completic
was thought that some additionn! mfarmintin-
as to the requiregd dilat!
by finding where criticali*sr might nrnanre nn the
rods, The contro! rod was pulled frot with varr

n of voltme mancuramante 4

cn ,.nn‘rl 1'\(\ rl,n‘}nv--rr-“;ﬂnr‘

minor reactivity effect. Following +hic  the
safety rod was withdrawn intermittently =t
high speed (2.3 /sec). A waiting perind fo-

the delayed neutren effent of ahant 35 spromds

was made juad- v.w-gnv- "‘r\ #'h.r\ -nn\finwi‘ T‘an

RITE
Iz i

34

tno ahnet a tima tn Astermine whather or not
tha ngearhlv wae rritieal The anerators next
heard the qafety rontenls actnate. inatroment
indiratare moved nffarala acalers iammed. and
the magt startline manifeatation was that of
tha braslkdrwn nof “rounters” bplaving back
thraneh tha nuhlin addreas avetem. The nortable
Pre.
Fimthnn wad withdrawal had heen

“Trnn® i tha samitenl wanm woa nffacala
anmakle

marde.

Thara wars Nn im’urieq The building was suc-
avrant far the fest
room and assembly. Before decontamination of
this area was completed, a fire occurred and,

_.l NAN L‘L,| 1. 1,1“."- v nhnnﬂnnnr? hp-
Bl

cause of *be Yeﬂpvnad of r-nn+ammat1on (See
TID-5260, p. 14

"

SCRAM MECHANISM CAUSES Urilibadin
Los Alomas, N. Mex., Mar. <G, 1930

- t4inme hedmmnan dwen maneaea of fiaxion-

fam mmpdaw rrars mnganrnd at nro-

hnvizantal apmavations.

Remotely controlled operatlons established the
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£omme nimarban
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fadiantare nnd panntera retirned

ie croarodbine wapeea and indirated a2 ranid de-.
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CRITICALITY DURING CONTROL ROD TESTS

L Mo M Marapsbar 10409

Al
S ;

The reactor was being remodeled for higher
puower operation. As part of the raqnirad al.
topatinme trun nawr aontral roda had heen nlaced
iv e awobnen in adAjtian 40 the threes exiating
anntrnl wada

The amwlaran wha had Wil tha rad control
manhaniarm wantad tn teat the comparative fall
tirmag nf +thoep naw rade Ha oanened the enclo-
anre nn ¥om nf tha ranctar and mannallv Jifted
+he »nrdr neclartine ths noasibility that this
wenld afFfant tha vagetivity nf the reactnr he-

rartze nF fta hishoe pawor areancamont Hers.



tofore, the three exiating »ods
for safety.

Normally, reds are r
control room when the
by a key awitch. Since
manually with the
was turned on except z diract
ture meter. Therefors, thors

gensitive devices tc recsed or
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the neutron level. Tt <oz 2ot obooezd
after the incide the+ +hn vannema 4o e [
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had risen about 28° zentigrads,

The removal of tha o vods cocbalhr o -
MK of aboat 0.268 percont,
tial period cf abcut 2.1C
meastured temperaiurs Ic
mately —0.034 percent kf’f""
temperature rise indiecater the
sufficlently long sc¢ that the roootor o
by the negative temperature cooffoiont

There were ne injurins
the work received 2.5 rem of marmma t‘:‘"'ﬂ*._-.ﬂ“
according to his flm hodor, Thovs wns pe A
age done to the rearter '"'"’ wa lar
material. (See TID-5360, p. ”‘ }
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INADVERTENT SUPERCRITICALITY RESULILTT
IN DEATH

Los Alamos, N. Mex.,

May 21. 1946

P T

A senior ascientist wasz demmgonis
technique of eritical aszsemhblr anl
studies and measuremenis t2 anather
The particular technigue cmplored in the oo
onstration was to bring o hellow hemispherr F
beryHium around 2z maz
which was resting ¢
hemisphere,

The system was
gpacers between
lower shell whick
material;
time.

Then the spacers
edge of the upper hemisphrrs crobad op the
lower shell whﬂe he other pdon of the
hemisphere was supparted ""'--' a
This latter edge was permi n
lower shell slowly., Wi
screwdriver, the cther
upper shell with the thomt?
ing at the polar

hoe

,,,,, T te % 3

checkad with

Tnisans n'\Ln\»n n-,-"J' -l-‘-,(\

”‘*e upper

felehel
the system was
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During the process 0l Making criical mass
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As the assemhly neared a cntlcal conﬁgura-
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L1051, Lie elfipuyes wa ‘;‘_;1:. - S
tamper material which was qulte heaw As this

piece peared the setug, the Instrumont indirated
that figz

jnm wmeilellacdiag weantd ha nendoecad
and aq tha awninrvas mawred hia hand tn aat the
hlanlr A+ a Afakanss Fueare tha nila

tho Llanl srhisahk lamded Aiveatle an tan nf tha

hn g-_lva_'nn_nnr‘

gotn

A “hlag mlo? syrne shepwoad and $ha smninvea
nvnonadnd +r digngaamble +ha arjtinal matarial
and its tamper. In doing so, he added heavily to
tha radiatisn dosare #2 his hapde and arma

The emplrves rocsived anfficiant radintion
Arenge ta spanM iy iniuwing fuam whick ha diad
28 davs later.

The guard suffered no
(See TID-3360, p. 2}
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metal, 16”7 xX%"XLs" and 1" X4y ALl". The
blocks were stacked in a pseudespherics! nr
rangement in 12 courses in a 6”67 8” poly-
ethylene box. The voids in the coursss wers
filled with polyethylene blocks »Ff pnperspeinta
dimensions, The polyethylene bex wpz mip
ported by a 2-foot-high 3 frot
cubical steel tank. The tank had & 2inch 2o
ing in the bottom through which # recld b
filled and drained by meanc of suprly ond

stool within a

drain hoses attached *o a 34-inch t:': Tha
opening in the tank woz Shtod =ik - skeded

valve, as was the drain hesc. A
beryilinm seurcs 2f about 200 o ""'""f"“" e
piaced on top of the azsembly, L Ao
and a boron prepeztisns!
follow the experiment.

PR TPy S

A Trrase nnnr? #A

RO I

The immedigte supervizer wne nheort fvnm
the scene when the e*cper:rnpr* waw heran Ap.
cording to cne of the opnrntns

was raised above the pelonior heeeedlinem
gource with the auppky walos ploact Fuily aman,
At this point, z alight

annrabawn tha trator loval

v'“lru-.-.nr-n S nn,uni-"“n

rate was observed, w}""‘" norregpondad arith
what had been eb:c*'"“" provisusly when 4he
gource zlone was immearsed in wntay A fow
gseconds later, the counting =nt-
creaze at an alarming rate.

Larsns b im
i

At this poini, the superrizor roburmod, wreilend
to within three feet of the tonls ond noted -
blue g’lo“' Irron [E e T ‘-‘-w- ) Qavv.

Mldasaakigy Wheo s

the two operaters
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The

Tha +hean imdividpale inunlvad racpived ex-
spagive wardistinn avynoqures, estimated in two
' and -in the third as
Tha Anara dalivered tn the head and
moanl Af thoge indiridnale mav hava haen comn-
midavnh]w

rnone ag ahnnrt BR B voam,
A mpen

nﬂ-;-s__qi-nv

Thav wara hnanitalized for

nhearonting  hnk na nntnward svmnfoma ap-

naared Npa girnifirant chanees in hlood counts
:_ppr__o anu_vﬂroﬁ._ ard enarm eannfe MM oAMe NCCA-
oinn lanwnﬁwgn; nFftan the inpident were normal.
T+ jo nnt haliarod that the individnala concerned
efonificant radiation damage.
Thara wna np Aamnre #60 apminmant no joss of

rarsivad  anv

artive material and nao lncal contamination

problem. (See TID-5360, p. 10.)

DRAGON REACTOR EXCURSION

Los Alamos, N. Mex., Feb. 11, 1945
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PART V

BEST NO-INJURY RECORDS KNOWN SN ATrA ACTIVITIES

The following list, hraken drwm intn tha aiv neineipal categnries of work invoived in the
AEC's activities, shows the names of tha fon three contractors and new orfices , vuinpieivig thy
largest number of contineens man hovws in their ratorory withent a digabhinge mbaey

Contractor or Figld NFoe and Taeatine Man-Hours Dates

Production:

F. 1. du Pont de Nemeizre & On Tre Ailer &0 L 28 . 872.156* 6,24 /67 to

The Dow Chemirai Tz Prrky Flats Nivisien Oatdan Mol . Ll . 230, 0% el

The Dow Chemical Cc., Roeky Tlats Disizies Seldan Oaln ... .. ip.biu @3’ vl owinn e
Research:

Westinghouse Electrie Corp, Betzia Atorin Pamwer Tabhnreary, West Mifln, Pa 19, 194, 917 1n 127 82

Sandia Corp., Albuguernve N Mex e e mmmee- 14,938,109 it Y

Phillips Petroleum Co., Idahe Falls, Tdak~ . . ... - L&, val, ite PRI R
Services: o

EG&G, Inz., Las Vegas, Newvada, A e eiamm 2,475,000 11/10/69 to  6/28/70

Lucius Pitkin, Ine, Grand Tinptiap Maln R, &, 400, x00" PIASRAVEI RIS Ridit o BRALL

The Zia Co., Los Alames, N. Mex. .

............................. Lady, e Lailsithow 71 TIES
Construction:
E. I. du Pont da Nemouame & Tn, Tne dupnata Ma e emeaa-. 4,251,398 2126 /57 o 12130 /67
E. 1. du Pont de Nemeum & v Ine Anemara fn . . ... _aa 3,100, du Ll e
Peter Kiewit Sons’ Co., Portsmouth, Ohio | B, Bridu, U Sidainiw Inr,

Architeci-Engineering:

Ebasco Services, Ine. New York, N Y . e wane--. 1,022,000 11/17/60 to 12{11}70
Hanford Engineering Servirea, Rirhland Waeh - ..o 1,142,864 SiaGiGD e ToreT

e

Fenix & Scisson, Inc., Las Vegas, Nevada, e emmaaan Pig, Uy ViDL LD Lrjmime
Government: :

Rickland Qperations Ofire Ll aeieeamaaman 4,844,125 3/28/51 to 31058

Idahe Operations Ofire . e 4,301,526 10 me s 5] TIeR

Chicago Operations Office. . . . .. e iimiemmammmcmm e 5,721, 40 LLA5ET v 12 2R

“Record continuing as of 12/81/70

aT
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APPENDIX A

FATALITIES

Manhattan Engincor Digteist Appeeic Enavos Compeirrios

1943--1970
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BRIEF DESCRIPTIONS OF FATALITIES
MED-AEC 1943-1%70

No. Date Field GfBew ! Remaris
& Fadlity ?

1 4-15-43 ALA~-T A plumber drowned when the dewwr of ¢ riskern troel Tnowhich tam ren wors mding. '|mt eonirol of the trork and it
overturned, lpding in = nwmm oo T

2 B~ 213 CL-C A laborer wap crushed to desth when he wuiked In !‘mnt nf 4 vnnv-fng- Catprniller e

5 = 543 CIL~-C While working ‘tnder 2 railwsy rement ~xr :hhﬂnrmcmnhﬂimduth whmu hanical fnil 3 the brakee
to release the car and it ran over him. :

4 52043 HA-C While & truck driver was sprviriaz § fomn resle with tha has tn tha rafand nexitinn tha had dmnped. eraahing his
cheat.

B T-26—43 HA-C While @ tractor was being operstad, it dropred Inta an unharcicaded gravel nit. cruahing the driver, a mechanic.

] T-26—43 CL- While working vn & seafTsld, brickisyer safarsd 3 brslsn necl whan ho was threwn 107 40 the groand after the saging
collapsed,

7 T-28-43 Ha-C A heavy equismen? operntnr wap rraphed by s Matprniflar when it Aranred n® the adee of the workiag area, throwing
him onto the Caterpillar track which sarried hire aver the frant ~f the track ang rap Aver him

8 T-28-43 ClL-C A lineman was slectrogutad whils world.ng.rrn 1 tranafnrmer nlptfarm when he piaced his hand. protected by » canvas
gove only, on a primary bushing which connected directty to wn insulated neut, 3l buoa,

9 B~ 16-43 CL-C A laborer waas decapitated by a Caterpillsr.drawy yarenarpan whish ran awer him aftsr ha bad slinoed {n aoft dirt and
fallen in the trasi of the mashine

10 173 WR-C A paicter died of multiple intermal Ininrise from a PEF 4311 45 tha geennd whan stenping through a door fnto 2 room
where the temporary fiooring had been removed, preparatory to the installstion of the permanest flooring.

11 8-19-43 CL-C An oiler was crushed to denth ynder the wheels of & rallway fraight sngine where hs wun thrown from = uck. Tha
driver of the truck had started scross tha tracks at a rallwey croming aftar the engine had passed, when tha engins
ruddenly backed up and atrock the truck,

12 - 543 Cr-¢ A brakeman waa crushed to death gndsr the wheels of p suilway feeicht anrina whers he had fallen when hs slipped
while croming in front of the drawbar,

13 10~ 3-43 HA-C Tte driver of 2 water trurk astapped by the rradaide tn offar waistancs tn wnother trueker. The driver of 3 third
truck, attempting to avoid & bend-on colljsion, veered, striking both of the standing drivers, regulting in the death of
the water taphk driver from multiple internal and wkeletal injuriss. The cther driver fructured both logu.

14 10-16-48 BA-—C A lineman, in shanging his poaition rn s nele, preanarnaly theoght hin oaferv bait had “clicked" shut, and fell 26",
He died from u (ractured skuoll and brain imjury.

15 11- 2-43 CL-C While standing 2n wet graund, 3 crane nflar was elactrornted when the crane boom contacted ovarbend wires.

16 11- 343 Ha-C & truekdriver was riding in & tractor with an inexperienced driver, The tructor akddded, causing the trailer to push
the trucidriver into & windshield frame. He died [our dayn later an 8 resolt of 2 crushed cheat and @ collapmed lung

d by the aceid

17 11-17—43 CL-C A Laborer was burned to death when his of! apisahad slothing fgnitad aftar he had thrown fuel ol on an open fire. He
increased the intenaity of the flames by Tonning through s open fiald for help,

18 11-20-43 gA-C During the unloading of beawy strustr=s! =tael Fanm u fraioht rar a2 247 atael column felt on & rigger, crushing his
chest cage.

1% 11-2943 CL-C A laborer's chest waa crushed whep 1 wull sectian 4f an 1nehored Rfoat trench in which he was working caved (o
mad covered him with dirt. o

20 1~ d-dd4 CL-C The akull of & Inborer wur fractured when he wun thrown from the bad of 2 convoy goek, with ne tallpate, after the
driver bit & small depresion in w dirt road, cxusing the truck to lungw to one mida.

21 1-13-44 Ha-C The colllaion af twas cnaite meilrond treing. sperating in o fng. reanited (0 the desths of two enginsers, & conductor and

22 » fireman from multiple lnterna) and skeleta! injuries.

23

24

25 2-11-d4 CL-C Fatal injuries were suffernd by a welder when the rhain hoiet broke and the suspended seatior wagon. undsr which
be waa working, fell acroms his baci.

ag 21444 OL- The skull of & carpentzer wzz frantnred oo tha reanlt af 4 107 fall from 3 ladeer after the ground. which had been frozen
when the ladder was put io place, thawed ifctently to siiow one of the foctings to settle and the ladder to alip.

27 2-2544 1I0-G A cherigt wan woTiing on w9 sTperiment whan a chomirsd sxolosion took place. He died of multiple internal injuries.

28 3-3i-44 CL-C

Jes footnotes xt end of table,

1022558

A carpenter received 1 frectumed skl snd hrin ininry when he fell 3", striking his head ngninat & 12'x12’ piece of
lumbrer.
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BRIEF DESCRIPTIONS OF FATALITIES—Continued

MED-AEC 1943-1970

Ramarks

No. Data Fiald Office !
& Facility *

2% 3-24—44 CL-C
80 &= 2=44 Cl~C
n [ S CL-C
” B— 944 CL-C
83 E=27=44 CL-C
&4 $=12-id DE-C
86 0=T4—4d HA-C
1]

T

8

]

0 £=2244 HA-C
41 T=11—44 CL~C
& T= 1844 CL-C
[t} T=17=44 Hi-C
44 2244 HA-0
45 8-12-44 CL-C
111

47

48 8=17-44 CL-0
49 10=14—44 CL-C
50 10=19—44 CL-C
&1 10-25—44 CL-0
] 15~ 6=dd CL-0
58 11-11-44 CL-C
54 1-15-45 CL-C
&5

56 1=-18—48 CI~C
87 1=$2-45 CL-0
3 2= 845 CL-0
59 4= 54 CL~C
80 B B-45 CL-O
81 &= 4-dB Cl-C

Bes footnotes at end of table,

1022554

Whils standing naar & craoe, & carpentsr wes slsetroeuted when the crane boom contacted high voltage wires.

During & welding oparation in an slevstor ahaift, an fronworker wan [atally t d {n sz explowion caneed by & spark
{rom his weiding torch igniting oxygen remsininy after the gir had been purged.

When & truck driver lost control of the troek be was driving, it overturned and he was crusbhed under it

A truckdriver was cruzshed batwesn the st nad the stsering whee! of the Dumpster ha was operating when a dump
truck backed into him. ’

Whils standing on the unplsced snd of & 24’ wteal I-beam, an ironworker received fatal head and neck injuries when
the beam spd sheared off when ba struck it with his sledge hammer to fores it into place, causing him to sl Into
the angle formed by the besm aad tha upright eclumn.

An efectrictan was fatally injured by reselving ax eleetriz shock caosed by short in a rectifier.
Fve waider chippers were crusbed to death whas s 49-ton atesl tank (ell upon them when its shoring failed.

‘Whils standing on & 4’ pipe, & carpentar foreman lell 28°. Ha died the following day of 2 fractured akull and brain
injury received from the fall.

Whan & sheet rostnl worker crawied through an opening in the reof to pry opan a hatch cover, ha fall 35" through
tranpite flooring to the call floor. Ee died from a freetured skuil and brain injury.

An slectriclan was slectrocuted whils standing sdjscent to exposed leads opersting an electrical testing machine,
whats ba threw the awitch on the tester, snergixing the eables, and hia leg came into contact with the leads.

A maching cpersior was crumbed batwesn twa §400-Ib. conereta pipes, while engaged in storing the pipe.

Whils driving a plakup truck at a high rate of apeed, the driver, an instrument ¢ngineer, was thrown from the truek
and Lilled when it turned over twice. He died of muitiple internal und akeletal injuries.

Thres erew memsbery dissppeared (prewumad dead) when an airplans was loat. N a4 hi tasiona failed to
Yield any svidenes of plana or crew.

An slectrician was slactrocutsd when ha climbed upon the top of the cab in the course of repairing » erane and fell
into n 440-voit um,

A cament Anlaher reseived a fractared akuil and brain infary irom & 2834° (all through the transte cover over & Boor
opaning. '

AMMM-WMMMWh.WIﬂ to & concreta floor when he lost his balanee,

After tagting motor Seid colls for fauity {nsuistion, an slectricisn fafled to open the ywitch to disconneet the curment
and was electrocutad when ha removed the elsctrodes simultanecusly with both hands.

A lowroltage panel cover had besn removed and the leads within the cublel ded ide. A servi hold-
ing the leads in hin hand, was siartisd when they contacted, creating an are, causing him to strike his icoee agaiost
the snergized cubicle, remulting in his electrocoticn.

Whan an ironworker loat his hold whils desssnding betwesn two joista from u scaffold, he fall 11/ to » concrete floor,
Iracturing his almil,

An trogworker and an inapector were crtmbed to desth whan & boom collapsed and the load snd boom fell on them.

Whea & carpenter placed his hands, bearing tha waight of his body, on the unsupported end of & sesffold, it tilted,
throwing him 18" to the fioor below, He disd from 2 fractured aknll and brain injury,

A millwright waa burned to death when he drew guscline from a welding generator into s metal pail, which contacted
the energized tarmins! o the stariar motor, canxing a spark to igrnits the guecline.

A millwright died as the result of the inkaistion of chemical fumes while repiacing s plug cock in a distillaticon linc,

An slectrivian was elsetrocuted whan his armn contacted exposed terminals as he was drifling & bole in & panel box.

A process operator was eisctrocuted when bis arm made contact with & metal part of & cireuit while be was cleaning
glaw in & tank.

An ironworler rigrwr wus electrorutad wiee the rigxing swung inte s 13,300-volt powerline ss he way steadying the
load by holding to the choker Lina,
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BRIEF DESCRIPTIONS OF FATALITIES—Continved

MED-AEC 1943-1970

No. Fiuid Offica * Bemaris
& Facility ?

62 8-11-48 CL-O A carpentar was slectrocuted whila repairing & door hinge on an inoperative wnit when he removed the insuteted bar-
rier from the ad{acent cperating unit and rescbhad through the opening to tightsn the nut holding the hingw amsem bly,
and his hand contacted the current-carTying part.

[ ] T= 2-46 CL-C The chest cage of = rigger waa crushed wham s erane boom fell on him.

54 7-2548 CI=0 A painter was slectrocuted whan be jowt his balanes, and grasped 5 460-voit trolley lins and an I-beam sad fell ¥
to the #oor.

1.3 B= 4B CL-0O An sliectrician was eleetrocuted whils repairing a light fixture when ha contacted the circuit through the plisrs in his
right band and the conduit in his isft hand.

&8 B 75 SF=G A carpenter was erushed to death when » bulldoser, being used to push dirt onto the roaf of & leanto shelter, was ron
onto the top of the shaltar, collapeing the roof and burying him in the dirt that eaved in,

67 8 845 SF-O A physiciat, working alons at night, caused an insdvertent criticality, which resulted in his receiving rediation from
which ha died 28 days later. (Ses TID-5880, p. 2).

[ 1846 HA-C ‘Whila riding in the back of & pickap truck, s lab wevived fatal internsl njurise when bs was thrown out of the
truck whan it was hit by apother truek.

(] 9-21-48 CL-C A stasmfitter was about to nscend s stairway whan 2 pisce of angle fron (e[l 35’ from the foor above, fracturing his
akull,

0 10— 9—db CL-C AR sleetrician was electrocuted whils conducting a dummy load test at & tank that had not been de-energized. Ha
seglacted to use ground hooks bafors entering the unit, and his hand contacted the carrent whan he attamptad ta
sttach the dummy load cable.

el 11-14-45 CL-0 ‘Whils working in & dimly lighted ares, an inspector stepped into s duct to inspect a fan, unawars that the grating
had not been instailed, snd fell 15/ through the opeming to the floor,

ke 1 1I=-15=45 CL-C A baker was eleetrocutad while working {o his bare fest washing tha fioor and hosing down the walls of 3 bakmebop -
whan he contasted current from w defective ungroundasd pedestal elactric fan.

T 2~ 5=d8 8F-Q A blaclognith was struck by & truek.

T 8=19—t8 SL-C Whils ingtalling a light fixture, an electrician fall approximately T34’ [rorm o scaffcid. He disd from a fractured aimll
and brain injury, -

ki3 = 4=if Cl~G A guard drownad when be iost control of the jeeir he was driving and ran off & bridge into a cresk.

k(] 52148 S0 Whils demonsirating the technique of eritienl amembly, an inadvertant eritieality oecurred, reulting in the dsath
nina days tatar of the demonstrator, sanior sciantiat. (See TID-5560, p. 4).

ki T= 148 BF-0 A trocidriver was killed when his track turned over.

k¢ ] 8~ 2-48 BF-0 An engineer wag killad ns the resuit of a chemical explosion.

™ 8- T8 8F-0 A tractor driver died from multiple internal Injuris whan be lost control of the tracter he was driving.

80 8-10-46 HA-G A pilot waa kdlled in an sirplane crash,

Fi] 10— 747 [o}: 204] An sisetrictan wan ol cuted when he contacted & 480-volt ins which be amumad to ba de-energized.

82 11-18-47 §F-0 An {renworker was slectrocuted when a erana beam came into contaet with » bigh tension line whils he wea sttampting
to bloek up the cutriggery of the crane.

£ 11-28-47 OR~C An aller received fatal second and third degres burns when the hose from & gasoline tank truek sprayed grscline on
him, as well ns on the surrcunding area, niter which fire irom » nearby sslamander ignited the gasoline.

8d 194348 SF-0 Ajmiwadm&tmuivuimthunmmmmmMMlMSudlﬂﬂ.Hndhdln
Decamber 1547.

a5 +18-48 Sr-0 Speeding while driving revulted in an automoblle necident which pinned the driver under the sutomobile. He died
of & elull fracture and braia injary.

a8 1-29-43 HA-C A truekdriver waa pinned between the body and the frame of & concrste durmp truck when the elevated body fell. He
died of muttipls intarnal sod skeletal injoriee.

87 4~ 948 OR-C A runsway gondols car containing sand pinned 2 bin operator, working on » nearby cement car, under ita whasl
cruahing his chest.

£ 82848 SF-0 A licernan was slectrocuted while climbing & pols.

30 T-31-48  HA-O

Bee {oomotes at sad of tahis.

1022500

The driver of & weapons carrier wag pinned betwwan the ground snd the rim of the stearing wheel when the carrier
want out of control and lunded in a diteh. He died from a aloull fracture and a crushed chast.
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BRIEF DESCRIPTIONS OF FATALITIES-—Continued

MED-AEC 1943-1970

10225b1

Bee [ootmotes at and of table.

No. Date Fiaid Offica 1 Remaria
& Farility 1 ;

90 -35-48 ar-c An ironworker waa slectrocutad during the instatiation of slaciricsl enbles.

)] 11-22-48 HA-G A motor vehiels collilon reyulted in {oternsl injuries to s records ansiyyt. He died from poammonia complications of
his injuries Ave daym ister.

92 11-25-48 aR-0 Mgmy..mmmmmmmmaummmmmmm

9 12~13-48 OR-C An uir tool operator and & pipelaysr diad of soffoentico ne the result of the cave-in of 2 newiy-dug treeeh.

)

1.9 &=20-49° SP-C A troekdriver was killed when the tuck be ws driving kit debrls in the roadway wnd weat out of control. The driver
jumped from tha truck and the trock passed over bia body, crushing him.

8 =299 CH-O Whils working in & pit of & power plant steamline, & steam valve broke, enveloping s maintanance man in steasn,
resuiting in fatal second ang third degres burns.

ST B-P6-48 8F-C When a seaffald rope broks, a painter felt 26° to tha bottom of a stes) tank, striking his bend, exoaing a basal sicull
fracturs.

% 11-14-48 OR-O A laborer disd of muitipls internal injuries received whan ba got caught between a truck snd x loading platform.

9 11-28-49 Ha~C A plledriver oparator fell 4' into a river and drownad.

100 12- 1-i9 SP-C During the construction of a bullding wall, cne secticn fall, killing an ironworker and injuring six cthaa.

101 2-11-80  SF-G Two seeurity guards wars killed in an sirplane erash.

102

108 4= =850 8F-C Adoekhndmdud!uotInjmhvhnhb!mmun;hthnmthndnl:ofthmtmdt.hlmrdnuolnm
Complications of the injuries cansed his death.

104 -23-50 OR-C A laborer, cleaning cament residoe from supporting beame while standing on a indder, fel 18, striking his hoad oo
the conerata ficor, catming 3 basal slmall fracture.

- 108 8= 2-50 QR-C An fronworker #i was slectroeuted when & creas boom contaeted overhead etsrgized wiras as ha was making
a hiteh.

108 8-31-50 5r-G Amhnu-manwurhltn;onthmnialbnrdotspdeknptrnnk.mithmmcvidntthnthoh-ukm‘nmt
o collide head-on with s bus, the warehousemun either jumped or fell from the truck ints the path of the bus. He
died of the intarpal Injuriss reselved.

107 =21-80 OR-0O A tractor, being driven by » farm laborw, got out of controf, turned over and croshed him to desth.

108 11-29-50 ap-C While working in & pipe trench, an afr tool cperator was crumbed by a 16” pipe falling on him.

109 1~ 2-81 |F-C A painter fail 45 from s seaffold frecturing bis sicull. (Sase UEAEC SERIOUS ACCIDENTS Insus #1, I-24-51.)

110 1-28-51 8F-C A carpentar fall 28° from = fire tower striking the base of his akull on a concrats ped. (Ses UIAEC SERIOUS ACCI~
DENTS Issue 2, 2-16-31.)

111 2= =51 OR~Q Arimrdhdnlmulto“nluhnuimmhhhudmuuhthtwmmmtchmrubhmmloadod
on a railroad car. {See URAEC SERIOUS ACCIDENTS L 92, 2-16~51.}

112 3~ 853 OR~C 'Whils lowering & transformaer section, u lineman’s hands slipped off the hoist handle, which swung upward and wiruck
him under the right aye. He died ss u result of head 224 oeck injurise. (Sse URBAEC SERIOUS ACCIDENTS Isaus
#, 3-18-51},

113 3-18-51 SNR-O .l.labaum employes waa asphyxisted by the sceidsntal presence of nitrogen in a procem air line to which his

P wan sttnched. (Ses TID-5360, p. #; UBAEC SERIQOUS ACCIDENTS Imue M, 4-10-51).

114 8-20-51 OR-C A trock driver waa slectrocuted whan s crans boom came into contact with an snargizad slectric powerlina while he
was helping adjust the eablas of the crane.

115 3-20-81 ID-C Whils working on & water tower, a weldar fell 15 when s truck way driven over » cable rupperting the platform upon
which he was atanding, breaking the cable. He died of  fractured skull and bruin injury. (Ses USAEC SERIOCUS
ACCIDENTS lasus #5, 4-12-51}.

118 &=11-51 BF-0 A puinter disd alter using carben tetrachlorida in elesning proesdurss prior to spraying with paint. (Sew USAEC
BERIQUS ACCIDENTS Iswun #8, 6-20-51}.

117 5-25-51 OR-C During the cleaning p d ofa d being installed, the nes of earbon tetrachloride resulted in the desth of
& millwright.

118 T-28-61 SR-C

A vtanmAtter suffsred & hsatatroke whils helping to book up & river suction pump.
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Bemaris

W b mesope
119 T-27-61 -G
120

121 8-18~51 OR-C
122 81351 SF-C
128  8-24-B1 OR-O
124 10-13-51 QR~C
125 10-20-5t OR-C
128 10-29-51 1D-C
127 11-14=61 SR-C
128 11-14-51 sSFP-C
120 11-21-51 CH-O
180 11-25-51 SRC
1M 12— 7-51 OR-C
122 12-M-81  SR-C
188 1--30-52 OR-C
18¢ 81362 SF-0
155  8-21-82 OR-C
188 82782 8F-C
137 52852 sF-C
138 7-362 SFC
18 8-11-82 SF-C
0 9482 OR-C
Ul 1582 G0
14z 82882 OR-C
M43 - 882 OBR-C
4 11483 OR-C
145 3- 653 SR-C

See footnotes at end of table,

1022562

The hend-on colllxion of twe 5,000-ga), water tank trecks eyoshed the bodiss of both drivers. (See TSAEC SERIOUS
ACCIDENTS Issua #10, 8-24-51).

Durin:thsu.nlcudinzotmeueﬁmlrnmlhmvt&lmhmk,omloadhllonmlrmwrkn{m.n-

sulting in his death from a skull fracture sad brain lajory. (See USAEC SERIOUS ACCIDENTS lmus f12,
10-4-51}. ’

A mechanical engineer’s chest wus ernshed when o demp trock ha was directing baclked over him.
A linernan fall 15 whila checlkdng the output eorrmt of & lghting translormer. He disd from = (ractured skull and
brain injury.

While working 2214’ aboveground, & exrpentsr stepped on & faulty board and fell, dying two days [atar ss a resuit of
head and brein injuries receivad in the fall.

‘When » sheetmmetz! worker stepped b2 a0 Unsupportsd plecs of matal roofing, ha fell 41’, reaclting in his death from
muitiple {nternel and skeletal injuries.

The wall of & wareh under tion was blown ower by high winds, pinning 3 carpentsr undernesth it. He
died as the result of 2 broken nack. (Se¢ USAEC SERIOUS ACCIDENTS Imsue 14, 1-3-52].

A traffie cleric was killed when the car be was driving yot oxt of eontrol and dropped into & §° diteh. He died from &
erushing injury to his chest with total transssetion of tha norts.

A Inborer was sufocated when he was burisd aliva ynder loose earth which was pushed down upon him by = bull-
dozer. '

A machinist was electrocuted whan the boors of » zrane exme into contant with alive powerline as balifted 2 Accdiight
from a truck, the current trwmvaling through the bootn and truck, (See USAEC BERIOUS ACCIDENTS Isus
#16, 1-11-52).

An fronworker [eil 70 when the unfastensd board he wma standing on waa pushed off ita bearin g by the resctionary
forew of tha impact wrench he was uxing. He fied from a comminntad basal akull fracture. (Ses USAEC SERIOUS
ACCIDENTS Iasue 917, 1-14-58).

An ironworker died from a alozll fraeturs and brain injury in & 22° fall onto & concrete foor. (See USAEC SERIOUS
ACCIDENTS Iwua #17, 1-14-52).

A carpenter disd from a broken neck in a 28’ fall whan be removed & plece of piywood covering from a floor openiag,
aad fell through the hole to the concrets flcor below. (Ses USAEC SERIOUS ACCIDENTS Imsue #17, 1-14=-62).

A pipefitter’s band was cruahed when a dumptruek backed over him,
A truckdriver disd of & compound fractured alll when » lurge magnet fell on him,

AR lronworier way sieciToruted when » crane hit live eloctric wires whils ha wan gniding the crana with his hand on
the joad. :

A heavy aquipment foreman died of multiple internal and skeletal injuries when the track of a heavy crane paseed
aver bim, (Ses USAEC SERIOUS ACCIDENTS lsmuos #25, 6-23-52),

An ironworker wea crushed between the countarwwight of & crane and the angle irem st the equipment box on the
truck chassis of the crane. (See USAEL SERIOUS ACCIDENTS Insus #26, 5-23-62).

An fronworker waa electrvcuted whan the boom of & crane camu into contact with & tamporary distribution line whis
he was handling » stesl column saspendad from the craae.

‘Whils repairing n boat, s mechanis waa slectrocuted whils handling an slectrie pomp,

A puinter was killed, during the moving of a scaffold, when he fell 45’ to the copereta fioor, Iracturing bis sicall. {(Ses
USAEC SERIOUS ACCIDENTS Lmua #35, 1-7-58).

AR squipment operator amuy fall asleap whils driving s jesp nnd wus killed whan the jeep struck & bridge sbut-
mant. He died of a almll fracture and brain injury. (Ses USAEC SERIOUS ACCIDENTS Iasue #31, 10-15-52).

A laborer hauling concrets fel] 290° when s concrute-hsuling cart ytarted moving baclowerd, causing him to be pushad
off the platform on which he was standing, He died of & skull fracturs nnd brain injury,

A crane flagman wag struck by & dirt-loading truck when be atapped in fta path after signaling ita driver to procsed.
Ha died of multiple intarnsl {njuries.

‘While repairiog & road scraper, which was blocked up, & welder was pionad under the machine when the blocking
ave way. He died two days later from multiple internal injuries.

Whils spray-painting » pump Intaks basin, two employess received fatal second and third depres burns during »
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148 fiash fire, probably caused by the ignition of the fiazmnahbls solvent in the paint by &t open light bujb, {Sse USAEC
SERIOUS ACCIDENTS Imus M2, 3-24-53).

147 3-17-53 OR~C The right whesla of & dump trock ran over an operating enginesr when he stepped into ita path as it was backing up.
Hue died of muitiple interna] injuries.

143 4=-27-53 Ha-C An equiptent operator was crughed against & conerets baxin wall by the counterweight of » crane. (See USAEC
SERIOUS ACCIDENTS Luua M9, 6-30-53).

149 8-16-58 HA-C A rigyer died as the result of multipls internsl injuries reesived in a fall [rom & fatbed truck.

160 62053 OR-C A truckdriver was standing besida » truck crsoe whea the crane swung around, strack him in the hesd, and threw
hitm betwaen the counterweight and the trck eab, crushing his head (compound fractare of the akull}. (See USAEC
SERIQUS ACCIDENTS Isue #H9, 6-30-53).

151 9-16~63 OR-C A pipefitter waa crushed betwean the counterweight and frame of 2 erane truck. {See USAEC SERIOUS ACCIDENTS
Emue #5€, 12-15-53).

152 =-19-68 HA-C While working on stee! girdars at the 50’ level and attempting to move s scaffold plank, it ewung upward, striking s
steel construetion foreraan in the face, throwing bim off balancs and he fell. He died of multiple internal and sicelotal
injuries.

188 10-15-528 2 SR-C An iroaworkar fell 50’ whils enguged in removing an air duct. Ha died a3 2 result of a fractured slult and brain injury.

154 10-80-53 HA-C An operator recwived & compound akull [racture whed the bulldoter be was driving overturned, pinning him under-
nesth. (See USAEC SERIOUS ACCIDENTS Lssus 54, 12-2-53).

153 1-1¢~-B4 OR-C An ironworker fall 21/ trom » steel girder while sngaged in bolting procsdures. He died of n fracture nt the base of
his alcull.

156 1-20-54 HA-C An slectriclan fell 9* from a scaffold. He diad as 1 rewult of & fractured skull and brain injury. (See USAEC SERIOUS
ACCIDENTS lssue #52, 8-23-54).

157 2-18-54 ap-C AR electronics technician was slsetrocutsd while disconnscting an energired 110-volt power lesd when hin body
caine into contact with grounded equipment. (Sex USAEC SERIOUS ACCIDENTS Issue ¥68, T-T-84).

158 a1 5-54 NY-O Twa pilot piant operators died as & rasult of seeond and third degree burps received in a chemieal axplosion. (See

159 TUBAEC SERIOUS ACCIDENTS Imsus #88, 6-0-64.)

180 B-17-54 NY-C A eratw backed over nn ciler, crushing his entire body,

181 6= 554 OR-C A laborer's chast. and trank were compistaly croabad between a dump truck tailgats and & Gradsll while giving » truck
driver zignals,

182 5=19-54 OR~C A walder fall from the roof, through a ventdiistor abaft, 82/ to the ground, receiving multiple internsl and ekeletal
Injuries from which he died two days later,

163 5-24-54 HA-C A camvant finisher {ractured his skuil In a 287 fsll through an sccess hole to & concreta floor,

1.7 6 §-84 GJ-C A laborer's chest and trunk were completely erughed between the boom of 8 srane and the forma inta which ha waa
heiping to pour conerate.

185 T-80-54 OR-0 Ammwvhﬂnwrﬁntoﬁnmughnhgﬁnuittmthnphﬂmofnhddumk.

165 B~ 9=84 OR-O A plamber received fatal injuries (crosbad chast and Iacerations of laft lung) when be fell 38’ from a 24 pipe.

187 8-11~B4 8F-0 A vuperviscory employes broks his neck in 2 25 fall from a built-in iron Indder to the conersts oor in a power [enerst-
ing plaaot.

108 8-18-5d oOR-O An elpetrician was slectroentad while handling s 115-volt sxtension cord.

189 9= 7-5i BR-0 Two maintensnse mechanicy, removing 8 blank fsnge from a rund tank, rel d toxie gas and scalding liguid

170 resuiting in extensive second and third degres burms of their antire bodies, causing their denths. (See USAEC SERI-
QOUB ACCIDENTS lasua #72, 10-19-54).

17 10-12-54 OR-0 A chamical operator fell 20" to a eoncrete floor. Hldhduarunltolll’mtundskunmdbrun injury. (See USAEC.
SERIOUS ACCIDENTS Isus F79, 5-21-65).

172 11-18-54 OR-~-C ‘Whils cimbing » ladder, a pipefitter fell 17’ to the conereta floor below, fracturing his sinidl snd causing brain injury.

178 4= 2-5b SP-C

Bow footnota st eivd of table.
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An asbestos woricer received a fractured alrull when he was struck on the head by & plece of 47 iron pipe thrown from
the tap of = water tower 30’ above ground.
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114 6~ 2-56 OR-C Anironwrhruedwdlmmmd!mﬂ:hhudhnhhjwwhnhnﬂwdhﬁnam.!n!.ll.uﬂ)’h
the conerets floor.

175 - =55 BF-G An equipment operstor was crusbad to death when s pickup truek he was driving turned over, pinning him in the
track,

176 T-29-58 EP-O A hot-rois plant sperstor was elsctrocuted whan be touched the load and the ioad line cable of the crane contacted as
overhead powerline,

7 B-50-55 HA- O An axplesion oceurred in an electric furnace, cagsing hot dry salt to be biown into the face of the operator, who disd
a4 & result of sscond and third degree bures. (Ses USAEC SERIOUS ACCIDENTS Imus #38, 10-14-55.)

178 - -85 GJ-0 A utility man suffoeated in a fine ore bin whils trying to determine why the ore was not feediug into the
conveyor belt when an yndetermined area gave way, killing him by suffocation. (See USAEC SERIOUS
ACCIDENTS Issus #08, 3-22-68).

1™ 10-16-66 OR-O Two chemical op sull d in & tapk during degreasing opsrations invoiving the use of Freon-113. (Bee URAEC

180 SERIOUS ACCIDENTS Lasus #91, 11-30-~58).

1 11-22-5§ NY-O A eyelatron operator wan elactroeutad while investigating the cause of the trouble in 2 modulator cirenit. (See TSAEC
SERIOUS ACCIDENTS ismue #86, 3-15-58).

182 11-25-E8 HA-O A coal handler suffocated when the coal glid, covering him, a8 he prodded {t with « bar. (Sea USAEC SERIOUS AC-
CIDENTS Insus #98, 3-22-55).

188 i=-11-58 OR-C During the installation of gitders, an ironworker was thrown off balance as & crans load dropped wddenly, cauging
him to {ail 17 to the ground. He died aa & restilt of & broken neck.

184 14-58 OR-0 Zirconinm drums sxploded followsd by firs, resulting s second and third degres buma to two salvage handiers,

188 both of whom died as & result of their barns. (See USAEC ACCIDENT AND FIRE PREVENTION INFORMA-
TION Isste #44, 6-20-56).

186 &-26-08 AL=D The sceidantal detenation of an sxperimentsl explonive caused iatal muitiple blaat infuries to 2 tachnician.

187 - 2-58 NY-O A chemical ynginser disd as & result of extensive second and third degrse burna received in a fire following & thorfum
axplosion. (Sea TID-5360, Suppl. 1, p. 16; USAEC SERIOUS ACCIDENTS Imue #107, 8-20~58).

188 T-24-54 AL-C A labor reiations director was killed when the car he wea driving overturned on » curve. He died from
crushed chest and internal [njuries.

189 8-28-58 CH-O An fronwother was slpctrocutsd whan a truck crane strock snd broke sa overhead high-voltage line. (Ses USBAEC
SERIOUR ACCIDENTS Imne f112, 11-16-54).

190 P-19-58 AlL-O A pipafitter received internal crushing infjuries when a trick becied over him whils he was working on s kydrant.
(Bee USAEC SERIOUS ACCTDENTS Imus #1158, 12-7-68).

m 1-20-8T OR-C A millwright was slectrocuted whils helping to move & cover plate amembly fixturs into position whea 1% eame into
contact with twe power cablm. (Ses TID-5380, Suppl 2, p, 7; USAEC SERIOUS ACCIDENTE Laue f120,
5~17=-8T). :

102 -11-67 OR-C" A rigyer was elsctrocutsd when & boom on & crans contaciad s 18,500-vait feeder ifne whils he had hold of & pips being
iifted by the crane, (Ses TID—6360, Suppt. 2, p. 8.

199 8-22-67  AL-OY%~ - A gurywyor was kilied when bis body was thrown 40' from a cxr which overturnad seversl times after ba lost con-
trol of it. He died trom multiple sirali and internai injories. (See TID~6250, Suppl. 2, p. 8).

18 &= 1-67 GI-G A geologiat died of multiple skull and intarnal injuriss recaived in an airplans ceash. (Ses TTD-5880, Suppl. 2.. B9

198 12~ 4-87 3R-0 AR nres enginser wan thrown cut of the car be wae driving when it collided with & train, which he spparently did not
e until it was too Iste. He died of multipie skull and internal injuries. (See TID-5380, Suppl. 2, p. 9).

198 1-13-568 WASH-G A projeet officer waa idlled {n & motor vehicls zectdent.

18T 4 1-58 RAN-O A nuclear physiciat was drowned when a bellcopter crashed in tha ocean, (Sse TID-5380, Suppl. 2, p. 10).

198 8=17-38  AL-C A laborer disd trom a frectored skull and braln injury when two tonas of rock fall on him. (Ses TID-5363, Suppl. 2
p- 10},

199 8-25-58 AL~C A linamen was slectroruted whily chipping rust on & switch. {See TID-5360, Suppl. 2, p. 11N

200 12-13-68 OR-C A laborer wua asphyristad whan trupped undar 132 cubie fest of earth whez & trsnch wall toppied. (See TID-6860,
Soppl. 2, p. 11).

201 12-30-58 AL~ A chemiral operator died aa the result of mdistion recsived during a eriticsiity sccident. His whole-body sxposure
was §2,000 rem =50, (Sew TID-5380, Suppl. 2, p. 30; USAEC SERIOUS ACCIDENTS Lmus #143, 1-22-59).

209 2-24-59% AL~O A hing apsrator and a tool h-m'hlmwmmnwmm.mmmwmmmmmu

208 (Sew TTD-5360, Suppl, 4, p. 26).

Bew fooinotes st end of tsble.
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w0 +10=-50 HA-C Whils attempting to move himeslf slong a 4 pige which ha was atrnddling, 3 bollermaker rigger lost his balatoe snd
fali 50/, Hy diad from s sirul) trscture and benin fnjwey. (Sen TID-5380, Suppl 3, p. 2T; UBAEC SERIOTS ACCI-
DENTS imus f148, 7-15-58).

a0E B-13-5# ID-~C When tha overhead tisiines of the scaZold upom which s shestmatal man wes working wers removed, the meaffold
ernshed to the concrwte floer, cansing him to fall 5. He died froma multipie internal and akelstal injuzies. (See
TID-5860, Buppl. 8, p. 27; UBAEC STERIOUS ACCIDENTS Imua F146, 7-15-58).

208 8- 1-88 OR-C An sisctrician was slactrocuted whils attempting to start an are welder st s time when the ground was wet and charged

) with sisetricity. (Ses TID-5380, Suppl. 8, p. 28; USAEC SERIOUS ACCIDENTS Inens F149, 10-9-59).

207 10-34~5% AL-O Four laborers wers idllad whils unloading exploaives soraps at & burning ground when thesxplogivies inadvartanty

%4 sxploded. They disd [rom muitiple bisst injurkes. {Ses TID--6560, Suppl 8, p. 29},

206

210 .

11 13- 2-58 AL-D A madical sdministrator way kifed in sn awtomobile collision when an cneoming car trisd to pam sncther vehicis
und bit his ear baad on, Ha disd from multiple internal injuries. (3ss TID-5360, Suppl. 3, p. 29).

112 13-18-59 CE-O A resctor sasembly inepector was asphyxisted widile taldny messurements, without proper respiratory squipmemt
on tha bottom of s argon-filled pit. (Bes TID-5380, Suppl. 3, p. 80; URAEC SERTIOUS ACCIDENTS Isue #1569,
1-13-80).

218  12-£3-88 AL-C A broken pendant lina on & crane catesd & cos-cubis-yard buciot of eonersts to [all on a laborer, crashing hira. (Ses
TID-5360, Suppl, 3, p. 51).

n4 1-R8-50 AL A skindiver, sngaged in piscing dynamite chargme under water, drowned. (Sse TID-5840, Suppl. 3, p. 31).

ns 1080  AL-C A Kitchen, tsiper slipped whils currying s 20-gul. container of hot soup, and died of uremis, & direct complication of

. tha burns be recaived. Ses TID-5880, Suppl. 3, p- 32).

. =18-50 NY-C A earpenter, while standing on s 38 wall, lost b'n balanos snd fell 207 to » concrate floor. Tha cause of desth wea n
tractirad carvical vertebras and & crushed chewt. (Ses TID-5380, Suppl. 3, p. 22}.

nr -31-80 ID-C A puinter, engaged in painting reilings, ladders and cages on & silo, fall T to the ground. He died from s sirall frne-
ture (3ee TID-5380, Suppl 8, p. 38).

213 1- 361 D=0 Al_l__thmmmhn(nﬂm)nlumﬁcmmmdwhammmmm-mm

ns of multipja blast sielsial snd internat injuries. (Ses TID-5380, Suppl. 4, p. 1962 NUCLEAR SAFETY, Vol 8

o . p. 84). '

m 1-24-81 AL~-O While working atop s bonioer, n phywicy lsboratory technician lost his balance and fell backward over the edge of
the bunicer 10¥ to & concrete pad. He died of severs brain damage and brain bamorrhage resulting from the fall.
{Beu TID-5880, Suppl. 4, p. 27; USAEC SERIOUS ACCIDENTS Imue #1739 2-24-61),

m = 2-8 AL-D A tachniciun disd of muitiple internal infuries recsived in & bemd-on collision when the car ba was driving veersd
{canes anknown) to the wrong sida of the read. (See TID-5860, Suppl. 4, p. 20).

m 1461 AL-O A fabrication technician was aspbyzisted by solvent vapors (methyl chloreiorm) whils woridng alona insids of &
YRouurs annealing furnace shell. (Ses TID-5880, Suppl. 4, p. 28; USAEC SERIOUS ACCIDENTE Imus ¥174,
2-28-41),

- 7 3-10-81 OR~C ‘While two tower ereetory wers kalping to srect the top beam seeticn of an instripnent tower, tha top 70 of the tower

s broke off, sstapulting both empioyeas 145 to the ground. One smpioyee died from » broken neck the day of the aeni-
dant; the other ampisyes died almogt & year later from complicstions of intarnal injuries recelved from the fsll.
{Ses TID-5380, Supgl. 4, p. 29).

*saa T W o
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"1 -5 OR-C Aﬁmhﬂnﬂmmc—hﬂvm:mnﬂﬂmﬁﬁd-uuahnndhuponhhn-(&nnb-uw, Suppl.
4, p. 32; TBAEC SERIQUS ACCIDENTE laue #1838, 6-1-62).

n -20-43 CH-C © A pipefitter fractursd kis akmil In a 217 fall whils walldng on an 18* pips, (See TID-B280, Suppl. 4, p. 32).

m =202 OR~0 Whils two eoal handiers were neing rods to braak s bridge formation in a ecal pile, the piis suddeniy pave way, the
men were covared with roal: oma ssesped, the other dled of suffocation, (See TID-5380, Suppl 4, p. 22).

0 8-16-83 OR-0 Ax slectriesl maintenwaos suparvisor disd nine days after recelving second degres burna when an explosion necurred
dering routine maintenancs of » efreuit brealer tanle. (See TTD-5360, Suppl. 4, p- 23: USAEC SERIOUS ACCI
DENTS Insua 4189 11-15-82). B

11 10- T-82 NV-G A freman was thrown cut of & power wagon whmn it overturned. Hs died of o fractured skull and u brain injury
{Sas TID-5860, Suppl. &, p. 38).

ni 1~ 5-~88 CH-O A whift supervisor dled of interpal tnjuries and s bassl skull fracture requiting from & S4-foot fall whan he stapped
baskward {nto an opan siieid piug hole whils giving signals to & crane operstor. (See TID-5880, Suppl. 5, p. 8%:-
URAEC SERIOUS ACCIDENTS Issus #204, 5-18-88),

237 2-18-63 NV-C During work, & traction. worker was crushad by » Catarpillar wien the entire length of the Catar-
plilar tread ran over bis body, catming multipls internal injuriss, (See TID-5380, Suppl. &, p. 40},

£ 4-B0-43 OR-O ‘Whils tarting an ion potcros on a daveicpnwntal power supply, & physioist was slectrocutsd. (Ses TID-5300, Suppl. 5,
P 40).

0 [ =1 ] ENR-C A carpenter fall 85’ from s cooling tower. The caves of dasth was & compound fractured skufl, broken oeckand multiple
{nternal injuriss with massive hesnorrhage. (See TID-E380, Suppl. 5, p. 40).

40 $-35-83 NY-0O While an oparator's halper was imasling on the top of & box, being moved by a foriiift truek, to counterbsiance the
owverhanging weight, the box tipped forward and be fell to tha ground, He was reported to have disd of 3 polmonary
amboliam 17T dayy aftar the socident. (Ses TID-5380, SBuppl, B, p. 41; UBAEC ACCIDENTS Issus #213, 11-8-68).

241 7-23-43 OR-C Ax apprantics pipefitier way asphyristed whil chacking for an fnart gas lsak in & valve pit. (See TID-5360,Suppl, 6
p. 48; UBAEC SERIOUS ACCIDENTS Lagus 7223, 4-3-84).

22 &~ 1-88 OR~C ‘Whils an ironworker was climbing down u rolling-type seaffold, the scaffold bagan to ewing wnd fold, finally toppling
to tha floor, He hald on untf] the scaffold was about baltway down, then lull tha remaining distanee to the concrete
floar, dying five days loter aa & rasult of wraltipls akull [ractures, (3ea TID-5350, Buppl. 5, p. 42; USAEC SERIOTS
ACCIDENTS Lasus #1218, 2-1i~64).

4 T-10-88 Nv-C A custodial amployes suffered a fatal pulmonary embolism as the resvit of injuries (fatnoral veln thrombosis) received
in an sutomobile sccident thres months sariier. (See TID-5880, Suppl 5, p, 41).

24 =155 Al Whan & truck backed cver u can of paint thinner, tha ¢an raptursd, wpraying the contents on & Inboret's elothing.
Flarmes from a dump fire ignited his coveralls, and he died about nix wesks later na & result of tha chemiral bum
recelved, (Sea TID-5850, Sappl. 5, B 42).

4E 3~11-84 BAN~O An slgctronios scordinator dipd sa the resuit of & skull frarture reswived when tha cur In which he wasdriving over-
turnsd when ha failed to manipuiats & cxrve. (Ses TID-5880, Supgl §, p. 43; USAEC SERIOUS ACCIDENTS
Tssus 1334, 10-23-84),

248 -21-84 NV-C A teamater wag crushed to death baneath an 8,000-gailon water tanker which he was driving whan it got out of com-~
trol. (Sea TYD-5860, Buppl, 6, p. 44).

24T T- 1-64 AL~C Am«rmmmw-uwmuﬂmmummm:&m(s-'rm-sm.s-mu.
. ).

s =10-84 NVY-C Klectrical cableay wers being Jowered Into an undergrotnd complex when s drill rig eabla broke causing the cable
spocls to be jeried from thair racks, Four mea ware bit by the spools, one recelving extenyive bead and cheat injuries
from which ba died. The othar thres recsived multinle contusions and abrasions. {(Ses TID-5360, Suppl. 5, p. 44).

e =E5-6d AAN-C A drill 7ig crew member wan slectrosuted when a rig boom contacted overhead alectrie powerlinm. (Ses TID-5380,
Bappt. §, p. 45; TSAEC SERIOUS ACCIDENTS lasus #2328, 12-18-64).

150 121544 NVY-C Whea & drill rig sspembly fafled, alicwing the swivel assembly pipe to {all, the rig cperator was killed instantly from
& erughing blow on the head. (Ses TID-8380, Suppl. 5, p. 46).

81 13- -84 RL~-0D A track maintenanes raan digd two weaks after an aceldent in which the maintensnce car in which he was riding had
& hesd-oe colliston with u loeomotive. He died from n fractured aiull and brain injury. (Ses TID-5383, Suppl
&, p. i8),

282 1-£8-86 NV-C A rotary drill halper was killed ingtantly when o “finger’’ {a 4’ length of 4" pipe weighing BT lbe,) fell B5* from the
fAngerboard of the mast of = drill rig, striking him on the heed, nacic, and shouldars. The causa of death wag de-
prowed oceipital sloall Ir witha 471 ion of the scalp. (Sea TID-5360, Suppl B, p. 49).

Bee footnotes at and of table
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A wireman lorft_mn was elactrocuted whils weeking in » awitchyoar cabinet. (Sea TID-5380, Seppl. 6. p. 41).

A Uneman was {atslly infured when be fall 13° from an efectric pole to the sidewsnlk, Invastigation revealsd that kis
body belt was unbucklod. Thae esvsa of danth waa n fractured skogll. (See TID-56380, Suppl. &, p.41; USAEC SERI-
OUB ACCIDENTS Tmsun #252, 8-27-65).

An employes sufferad fatal infaries when he (sl 24’ imom & derrick platform to s concrets pad. The catse of death was

savare depressed skull frasture, {rontal reglos; mojtiple frecturss Doth srmy; possibile intarnal injuries. (Ssa TID -
£880, Suppl. 8, p, 41).

An explosion and fire oceurred (n the experironotal ball of a0 aceelerator complex, Eight perscns were injured, one of
whom died Afteen days later aa the result of third-degres birna aver 607 of the body and of & ruptared liver. (Sea
TID 5360, Suppl. 6, p. 42; TID-22584).

Ad.t-m conereta plank fell, sriotsly injuring one employes and crushing aacther to death. (Ses TID-5380, Suppl. 8,
p. 49).

;mh«ﬂdtﬂmanmmmﬂum&pctmmwu {alling rock. His death waa caused by respi-
ratary fuflure dua to transverss myelitis of the cervical cord caused by the injury. (2ee TID-5368, Suppl, 6, p, 44.)

An wmployee disd of third-degres burna over 108%; of the body surface ax the rewu}t of insdvertant ighition of gasoli
and acetsts recording tapes in preparstion for disposal in » burn pit. (See TTD-6380, Suppi. € p. 44; USAEC
BERIOUS ACCIDENTS Insus #2188, 5-2T-88).

An smployes died from mm:hmmgmwmm-hmnmmmsaemm whils driving = Gov-
wrnmeut-owned car. (Sea TTD-5380, Sumﬂ.i.p.“}.

W'h.ﬂc pe [ntare menngﬂlhm‘ruhﬂuthm and top surfsces of a water storage tank, one painter
stepped baekward Into an opening on tha tank top,.asd fell 35°to the bottom of the tank. The caome of death was
& irmetured sikull. (Sea TID-5360, Suppl. 8, p- 46).

An smployes dled on July 18 of 2 poimonary embolism suffered rs & complication of injuries {(compound fracture of
the right ankle, {racture of tha right abhoulde- ,scalp lacerationa) recsived on Juns 10, when n busiet fell on him
during the fling of sand bags. (Ses TID-5380, Seppl. €, p. 48).

Two employess were involved In x single-car necident; one died eight days later aa the regult of brain and chest injuries;
the other received only minor injurim. (See TID-6380, Suppl. &, p, 47).

An ympicyss was kilhd‘whln tha dirt loader hs waas operuting overturned asd croshed him. (Ses TID-5380, Suppl. 6,
P. 4T).

A erane moving » atesl stanshion contaeted 4o 11,000-volt powerline. The employes guiding the ataschion into pla o »
diad & faw hours later as the regult of the slectric ghoek be fexived. (See TID-5380, Suppl, &, p, 48).

An slsetrician wea slectrocuted whils working sloos on & traaaformer. (See TID-5360, Suppl. 8, p. 9).

During normal ratimad ear switching movements, an employss feil under & moving trxin and was decapitated. Since
thers were 20 withepas, the conse wia pot datermined.

When hia foot alipped while servieing a tractor, 33 employsa fell T* to the ground. Surgery was performed the following
day to pin the fracturs of neek of laft famur that reguited (rom the fall. He appeared to be recovering satiafuctorily
when he died unexpactedly five dayy aftar the seciimt of & pulmousry ambaliam secondary to the injury sustained.

A painter fel} 14’ from » r00f to the ground when, spparently, he alipped on 3 {reehly painted aren. He died six days
Iatar of & fat emboliem dary to ir of the palvis and arm,

A clamabell backet asambly toppied over, striking an empioyes on the neck and shoulder and driving him to the
grouzd, the arm of the amembly coming o rest on his chest. He died immadistely. Fost mortem examination

revealed tha causs of death as ruptured sorta at aortic areh. (See USAEC SERIOUS ACCIDENTS luaue #1282,
T-25-8T).

A laboratory tachniclan way found daad insde s corw leaching [ Evid indjentes the employes climbed
down into the furiace to retrisve s brush, Desth was due to resuitant asphyriation from fumes.

A firemnan was heiping to upload s firefighting vehicle from a trailer. It ia not known what happened: howaver, avi-
danee {ndicated that he jumpad from the trailer truck, crasking into the windahleld of s paming poliee ear. The fatal
injuries ware & fracture of the base of the skull aud & broken necic,

Two minsrs were working at the bottom of & 3,200-foot hole when, without warning, a strong aurge of mucic and water

flowsd Into their working area. One miner drowned immedisceiy; the other was found alive, buried up to his neck in
the mueck and water, but drowned before bs eould be extricated.
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BRIEF DESCRIPTIONS OF FATALITIES—Continued

MED-AEC 1943-1970

Ne. Duts Flald Offios i Ramario
& Fadlity ?

275 - 847 NV-C An snployes waa stasdying » row of 11 stoead dooes while snother smsployes removed two of them. The doory sud-
denly ahifted and fail over on the first man, crowhing kis bead ngainst shelving behind him. Ha wee prescunced
dead at the scens. The canss of dsath wes muitiple shuil frantures with severa intracersbral hemorrhages causing
cantral respiacory paralysia.

51 -117-47 ID-C A earpruter {oll more than 13" whan ha sttampted to ciimb dows on the forms inside a containment vemet under con-
struetion. Hs waa found conaions, although peraiysed completsly from tha neck down, Ha sufferad severs paci,
baek, and loy injuriss, 18 addition to shoek, and be disd tha next dsy.

k104 -11-44 QR-C A rond grader operstor was erushed to desth whea s roed rollar overtwrned and rolled over him,

TR 1958 RL-C A drilier'y helper wss buried ln & eavenin which cesarred during a hols-digging operntion.

78 11-14-88 NV=C An afterescler on an sir compramor ruptured vicleatly, resulting in the death of 3 mechanic who was siguck by
fiying debris. ’

mo -13-4% NV-C An slectyieian wis sisctrocrutad whils working on a 4180-voit line.

m #~-10-4§ NV-C One of four cablus supperting & platfores becsmag detached, allowing two workers on the platform to fall. Ons of the
workars waa yarioualy injured and died two duys later. _

e $~16=88 CE-C A exrpentar waa fatelly infured whea ke fall throngh & Soor apeaing at tha sits of 3 prohossd stairwell from which
tamporary eovering had besn rumovad.

-] 102349 N0 An eraployss was killed whils standing at the bottomm of an slevator shaft when a ssction of pipe [l down the sbait
and gtrock him,

S 131089 NV-C An smployes was elsctrocuted when the hoom uf & crane struck overband wirme,

13 1Bh=T8 NV A miner was fatally injured whes be attemptad to lesve s slevator cage whila it was dagoanding, He was struck by
the cage bafore it soald ba stopped.

m 32T NV-C An smployes was killed whea & pipa rotied off » truck, croshing him.

g 8-10-T0  AL-G Two government employss wers killed in tha crash of & privats airplans which they ware using for official businem.

il -43-T0 NV-C Whila responiing 4o & oall, an smbulanes aidman was killed whea b feil from the sida door of the vehicls, which
wea travaling over 80 m.p.h,

90 =81 CH-C A smployen wae fatally injured dne to o fall throwgh an opmring betwesn floor joist.

91 =11-T8 NV-C An saginesr drowsad while scuba diving alons,

0 - 3Mm NV An smpioyes was killed when the picirup trasik he was driving Jeft the road at a high rate of spesd, rolled over, and
threw bim from the vebiee. ’

e 11-25-T¢ WASH/-NV-G is ABC Commissionsr and his aids, as wall &g a contractor smployes, were Lilled in & small alreraft ag it craghed

™ -G into Lake Mend and disintegrated.

NG =G

L Fiold Officen: 10—Town Ares Claveland

ALA—ailybams Ordnanos Works NV—Neveds Operntions Dffice SNPO-N-Spice Nuciwar Propulsion

AL—Albgyusrque Oparations Ofies NY-—Nsw York Oparations Office Nevads

BH—Brockhaven Offise OR—Ouk Ridge Operntions Ofios SNR—Sthemectudy Naval Raactors

CH—Chigage Operations Ofies PNE—Pitishargh Naval Rentory Ofice Ofthon

CE—Cliston Euginser Works RL—Richiand Operstions Offics (Formerly SR--Savannah River Opsraticas Office

DE—Deontur Area HA) WASH—Wushington Hwdouarters

QJ—Qrsnd Junstion Offies SAN—Ean Francisco Operations Office WR--Wabash River Ordnsnce Works.

Hi—Hanlord Oparatisns Offios AF——8sata Fs Operatioss Offics ¢ Facilities: C—Conatraction G—0overn-

[D—ldaho Operations Offics SNPO-C-Space Nuclsar Propulsion OfSos— meet O—Operation.
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APPENDIX 8

RADIATION EXPOSURES OVER 15 REM
(Whole-Body)

Atomic Energy Commission 1947-1970



FATAL RADIATION EXPOSURE ACCOMPANIES
CRITICALITY ACCIDENT

Les Alameos, N. Mex., Dec. 30, 1958—12000
{2=50%), 134, and 53 rem

After placing emuision in a tank, the opera- -
tor was believed to have added a dilute piu-

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
nonnueclear 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 Sert-
ous Accidents Issue #143, 1-22-59.)

RADIATION EXPOSURES ACCOMPANY
CRITICALITY ACCIDENT

“curred (See -TID-5360, - Suppl.

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-
2, p. 25;
USAEC Serious Accidenis Issue #136, 8-25-
59; USAEC Health and Safety Information
[ssue 82, 9-5-58; 1959 Nuclear Safety, Vol.
1, #2, p. 59.). .

SUDDEN INCREASE IN REACTIVITY DURING
CONTROL ROD TESTS

Lement, L, June 2, 1952=190, 160, and 70 rem

Manual withdrawal of a control rod from a
eritical 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 sgries of control rods to be

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

343, 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 aafe
5-inch storage pipes into an unsafe drum.

Eight employees were in the vicinity of the
drum carrying out routine piant 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 156 to 50 feet away.

Using special post hoc metheds for determin-
ing the neutron and gammsa exposures of the
employees involved, it was estimated that the
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.reinserted into the original “in

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
” position.

With the water still in the asaembly, 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
teated rod. Ag soon as he had withdrawn it
about one foot, the center of the assembly
emitted a bluish glow and a large bubble
formed. Simultanecusly, 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

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



' SUSPECT RADIATION EXPOSURE
Stanford, Calif., 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 acceierator.

Investigation indicated that the film badge did
receive an estimated radiation exposure of 150
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 unpianned nuclear excursion occurred in
. a plutonium processing facility due to the in-
advertent accumulation of approximately 1500
grams of plutonium in 45-60 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 product 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 INCIDENY
Poerto Rico, July 24, 1962100, 58, 24, 18 ond

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 fo 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 11} 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 ag a result of the accident.
{See TID-5360, Suppl. 4, p. 21.)

ACCIDENTAL EXPOSURE
Oak Ridge, Tann., 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 wasg examined at the end of
the day’s shift and was confirmed when the
employee’s film badge was proceased. He appar-
ently suffered no ill effects and continued
working; however, he was transferred to other
duties. (See TID-5360, Suppl. 2, p. 23.)

SUSPECT RADIATION EXPOSURE
Minnesapolis, Minn., June 619, 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 fillm badge showed an estimated
external whole-body cumulative radiation ex-
posure of 50 rem, it was charged fo his record.



ELECTRON ACCELERATOR EXPOSURE
Livarmore, Calif., Jan. &, 1959=41 rem

A physicist was exposed while a series of ad-
justments were being made on beam-defining
plates in & 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 contro! 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 leas than 50 mﬂlxrem. (See
TID-5360, Suppl. 3, p. 8.)

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

A security guard was 10 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 hia 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 Vegos, 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 nuclesr test area.

1022512

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

signa of ill effects. (See TID-5360, Suppl. 1,
P.4)

_CONTAMINATED EQUIPMENT CAUSES
EXPOSURE .. =

Mom.rry, Nﬂ, 1954—278 ram

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.

$L-1 EXCURSION

Jdaho Falls, 1deaho, Jan, 3, 196127, 27, 25, 23,
21, 18, 16 urgd 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 red blade from the core considerably
beyond the limit specified in the maintenance
procedure.

n  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 atmoaphere out-
side the building and were carried downwind
in a narrow plume. Particulate fission material



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 Safely,
Vol. 3, #3, p. 64.)

COBALT &0 EXPOSURE
Marcury, Nev., Oct. 4, 1960-18 rom

Two employees were following through the
routine involved in the calibration of photocell
detectors. The detectors were placed in the ra-
diation beam ares, 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 dese 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. 28.)

EXPOSURE DURING REACTOR SHUTDOWN
idahe Falls, ldaho, 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 radicactive 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-6360, Suppl. 1, p. 18.)

EXPOSURES RESULT FROM HANDLING FISSION
SAMPLES

Eniwetok, May 14, 194817 ram

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 55-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 15.2 rem.

X-RAY TECHNICIAN EXPOSURE

Middletewn, Conn., Octeber 1958-—15 ram
(=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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Injuries* - AEC Property
No! -Type? Date Field Office? - Contractor Expasures Damags
59-1 1459 SR—E. I du Pont de Nemours & Co. [H] $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 atmosphese.
59-2 1-15-59  AL—~Reynolds Electrical & Engr. Co. 0 $20,000
Booms buckied on two 50-T cranes while lifting 65-ft tower weighing
8T
59-3 1-17-59  OR-Union Carbide Nuclear Co. 0 $86,020
Muitiple circuit breaker failure led to severe electrical fire.
594 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 empioyees.
596 3.25.59 SR-E.L du Pont de Nemours & Co. 0 $20,000
Leaking compression fitting,
59.7 3-31-59 HA~—General Electric Co. 1-1st degree $9,518
. burns—face
Plutonium glovebox explasion.
59-8 4-2.59  SR~E. 1. duPont de Nemours & Co. 0 $3,700
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).
59.9 4-2-59  OR—Union Carbide Nuclear Co. 0 $7,485
During removal of obsolete ventilation ducts, a duct was dropped and
snzpped off a valve on the pump discharge side of coolant cooler,
59-10 41059 HA—General Blectric Co. { fatality 0
Workman straddling 4-in. pipe fell 59 fi.
59-11 4-17-59 OR-Union Carbide Nuclear Co. 0 39,886
Electric motor failure,
See footnaotes at end of Appendix C.
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Injuries* - AEC Property

No.! - Type* Date Field Office” - Contractor Eni;on::m Damage

59-12 41759 AL—Government-owned Property 0 $12,000
Fire occurred in }-story bedroom dwelling. The cause was combustible
materials in the vicinity of the floor furnace,

5913 42859 OR-Union Carbide Nuclear Co. o 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. . du Pont de Nemours & Co. . 0 313,750
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 laberatory. No
gverexposures.

59.19 7-17-59  AL—University of California (FASLY 0 58,3000
RA-Gas release. e

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

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

59.22 7-31-59 HA~General Electric Co. . : 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 8659  AL-Monsanto Chemical Co. 0 $1,933
Drybox explosion.
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" Date Field Office” - Contractor Injuries® - AEC Property

Exposures Damage

5925

59-26

59-27

59-28
59-29
55-30
59-31
39-32
59-33

59-34

59-35

59-36
59-37

59-38

1022511

8759 OR-I. 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 wark on a
waste evaporator in hot canyon, vaporized and contaminated a crane.

9-4.59  LAR-General Electric Co. 1] $7.500

Wind damage to aluminum side wall of building.

9.23-59 SR—E. L. du Pont de Nemours &. Co. Q $14,000

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

9.29.59 SR-E. L. du Pont de Neﬁnurs & Ca. V] $50,000

Hurricane damaged water dam.

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

Overheating caused diesel engine damage.

10-14-59 AL-University of Califormia (LASL) 4 fatalities 35,341

Expiosion occurred while disposing of scrap and waste explosives.

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

Criticality incident, release of radicactive materials. _

10-36-59 AL—-B & R Tub Co., subcontractor - 0 $48.396
Hoimes & Narver

Barge overturned carrying driil rig and core.
10-30-59 SNR—General Electric Co. 1 fatility $100,000

" Air-oil exptosion 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 57,919
LST struck deep water pier during storm causing damage to pier.

11-20-59 OR—Union Carbide Nuclear Co. c $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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No.! -Type?* Date Field Office® - Contractor Exposures Damage
59-39 12-2-59 AL—Reynolds Electrical & Engr. Co. 1 faality 0
An employee was kilied instantly in head-on auto collision.
59-40 12:12-59 SR—E. L. 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 1218-59 CH-Atomics International C L fanality 0
Asphyxiation. Accident occurred at sodium pump loop when an
mspector entered a pump casing which was 15 ft. deep and about 40 in.
in diameter to inspect the collar pear the bottom.
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—Nztional 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. '
604 1-29-60 AL—Holmes & Narver : 1 fatality 0
Professional skin diver drowned while performing assngned duties at the
Pacific Proving Ground.
60-5 21266 CH-—Argonne National Laboratory 0 $13,115
A reactor vessel holddown plug assembly dropped when being lifted and
moved by means of a hand winch. Two riggers were mjuted each having
a fractured leg. The plug was damaged.
60-7 3-3-60  SAN-University of California (LRL} G $12.500
During the pressing of an experimental high explosive, a detonation
occurred.
60-8 3860 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 radicactive cerium 144,
The exposure was 5,550 rem to the hand (beta dose).
60-9 1-29-60 OR~-Union Carbide Nuciear 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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60-10

60-12

60-13

60-14

60-15

60-16

60-18

60-19

1022519

3-18-60 SR-E.I. du Pont de Nemours & Co. 0

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

3-30-60 SR-~E. I 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 burned
out motory.

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

While helping to pour {5 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 burns 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 standiné on a 34.inch-wide ground level wali,
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-gax filter, and related process
equipment. Contamination spread to ceil, 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.

4560 SR—E. . 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
citcumference of the nozzle. The cost was chiefly due to the repairing of
the nozzie and the loss of heavy water.

61560 AL-Reynolds Elec. & Engy. 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 siing broke, allowing
the dome to fall approximately 10 ft.

6-11-60 AL—General Electric Co. 0

Failute of overload switches to operate during severe electrical storm
caused burnout of transformer.
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. Injuries* - AEC Property
3
-Type? Date Field Office® - Contractor Exposures Damage
60-20 624-60 ID—Phillips Petroleum 1 injured 0
Employee seriously injured when portion of 1 stud (concrete anchor nail)
ricocheted, entering forehead over right eye and lodging in. bram. 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 coliapsed when its contents were parily 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 serious 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 pesition and a venting soienoid 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 minot exposures.
60-25 §-31-60 ID-Fluor Corp., Ltd. 1 fatality 0
While an empioyee was painting the handxaﬂs around a silo, he suffered
fatal injuries when he fell 69 ft.
60-26 91360 SR-E. L du Pont de Nemours & Co, o $250,000
Contaminated cooling water discharged from canyon onto floor. No
overexposures, The large loss was due to decontamination.
60-27 9.23-60 SR—E. I. 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.I du Pont de Nemours & Co. ¢ $24,000
During shipment of irradiated fuei elements, 30 to 40 gallons of
contaminated water leaked from the cask. The cost was due to
decontamination of area.
60-29 8460 OR-Goodyear Atomic Corp. 0 $18,132

During violent storm, severe power system disturbance caused oil circuit
breaker failure.
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No.! - Type* Date Field Office® - Contractor Exposures Damage

60-30 10-760 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. L du Pont de Nemours & Co. 0 $37,100
Fire in a construction building,

60-35 11-10-60 SAN-University of Califonia (LRL} 0 $101,000
Fire started in curium processing cave by an apparent overheating of oil
bath in glovebox. Loss confined to ane room, but all contents complete
loss. No reiease of radicactive materials to environment.

60-36 11-10-60 SR-E. 1. 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 Nuclear 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 feil 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 exposad 0
Two employees were exposed to gamma radiation (18 & 5 rem wb). .

6042 11-17-60 OR—Union Carbide Nuclear Co. - 0 '$103,260

1022581

Ten-ton cylinder of UF¢ ruptured.
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6043 11/8-28- OR-—National Lead Co. of Ohio 0 $5,000+
60
Shghtly enriched wranjum tetrafluoride lost throu.gh stack of du.st
collector located in the plant.
61-1 1361  ID-Combustion Engineering, Inc. 3 fatalities $4,350,000
Lo JECEELE T o --gexpd’édim

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 resuit of injury to head. Maximum overexposure to nine
emergency crew members during emergency was 27 rem.

61-2 19-61  AL—ACF Industries, Inc. o $27,060
Fire in plating shop.
61-3 1-11-61 AL-Reynolds Electrical & Engineering Co. 0 $8,000

Teat vehicle being towed from test bunker to djsassembly building, prime
mover accidentally uncoupled and vehicle car crashed into face of test

bunker, damaging car and bunker. _

61-4 12461 AL-Los Alamos Scientific Laboratory 1 fatality 0
Employee fell from bunker 10-12’ to concrate pad.

61-5 2261 AL~ ACF Industries, Inc. 1 fatality $2,500
Head-on motor vehicle collision

616 21461  AL-Los Alamos Scieptific Laboratory - . 1 fatality 0

Employee overcome by solmt vapors while working in enclasm'e

61-7 12561 ID—Phillips Pettoleum Co. 0 $6,000

Criticality accident occusred at chemical processing plant, when u23s
solution accidentally surged from geometrically safe container to unsafe
vessel leading 1o momentary occumnoe of chain reaction. There were no

overexposures.

61-8 3-10:61 OR—Central Iinois Tower Maintenance Co. 2 fatalities 0
Two employees fell 145 when top section collapsed during erection of
tower. I,

619 3-16-61 PNR—-Eichtuy Corp. 1 fatality 0

3 injured

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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No.! - Type* Date Field Office® - Contractor Exposares Damage
6i-10 5-11-61 AL-Monsanto Chemical Co. 1 exposed $4,016

(Mound Labotatory)

Pressyre buildup in closed caustic scrubber system forced airborne
radioactive material into room. Employee received 71 rem exposure to
bone. Area contaminated.

63-11 1-1061 SR-E. I du Pont de Nemours & Co. 0 $7,750
Overthead machine used to discharge reactor components struck
aluminum [-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 ceils.

61-13 7-11.61 SAN—University of California (LRL) 0 $13,500
Fire occurred involving approximately 190 pomd: of chemical explosive.

61-14 7-18-61 HA—General Electric Co. 0 $5.900
Two Hanford raiiroad iocomaotives collided head on.

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

61-17 814-61 SNR—General Electric Co. 0 $5,700
Fire bumed approximately 3,000 square fest 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 and wiring on stator and
rotor.

61-20 9-7.61  AL~Los Alamos Scientific Laboratory 1 fatality 0
Empioyee killed in motor vehicle accident in which car skidded and
turned over.

61-21 81461 HA—Hanford Operations Office 0 $69,865

1022583

Series of brush fires caused by violent electrical storm.
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61-22

61-23

61-24

61-25

61-26

61-27

61-29

61-30

61-31

61-33
(press

release)

1022584

9-13-61 AL~Bendix Corp. 0 $449,200

Flood foliowing Hurricane Carla. _ o

10-2/24- SR-E. . du Pont de Nemours & Co. 0 $400,000
61

Series of flume failures occurred in SRP resctor cooling water effluent
system. _

10-25-61 AL-Dow Chemical Co. 0 $7,000

Explosion (considered to be of low order) occured in boiler.

10-26-61 AL—Sandia Corp. 1 fatality $131,210
3 injured

Fire in dry room.
10-20-61 Al—Monsanto Chemical Co. - 1 exposed $5%90
(Mound Laboratory)

Employee received 1.4 body burden of polonitm when gass apparatus
containing polonium was dropped. Small amount of room contamination
readily cleaned up. (22 rem 10 spleen)

10-29-61 AL-Albuquerque Operations Office . .. 0 357,000
Airplane struck 500-foot radio tower, collapsing tower. Wing tom from
plane.

11-76§ AL-ACF _Industries, Inc. 0 $34 450

Gas explosion in portabie metal shed housing reactor. Four employees
received minor injaries. Shed badly damaged; piping and equipment
exterior to reactor also damaged.

10-27-61 QR-0ak Ridge Natjonal Laboratory 1 exposed 0

Employee received beta bums to hands and fingers on at least two
occasions while performing operations on fuel specimens. Dose estimates
were 1,200 rem to fingers of left hand and 900 remto fingers of right
hand.

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 kiiled.

9-18-61 ID—Idaho Operations Office 0 $7.525
Flood damage.
12-19-6) HA-General Electric Co. 0 0

Superficial plutonium contamination puncture wound on finger when
wire pierced glove while wiring inside of 2 hood.
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No.! - Type* Date Field Office® - Contractor Eln’ Damage
61-34 8-16-61 HA-J. A, Jones Construction Co. 0 $5,100
Contamination spread occurred while dismaniling old lsboratory
equipment in a process building. Five mployees received some skin
contamination.
61-36 12-12-61 ID--Phillips Petroleum Co. 0 516,360
Reactor manually scrammed following fission break caused by restriction
of primary coolant flow resuiting 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
Urany! 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-}\3-61 HA—General Electric Ca. 0 $12,900
Approximately 30,000 gals. of nitric acid (100%) lost to chemical sewer
as result of vaives 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. I du Pont de Nemouss & Co. 1 fatality 0
Carpenter crushed beneath concrete form.
62-2 2-15-62 SR—E. 1. 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 21462 '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 remaved. One employee received severe laceration of head and cye
injury. .
62-6 3-18-62 OR—Union Carbide Nuclear Co. 1 fatality $15,500
1 injured

1022589

Chemical explosion occurred during routine operations in metal reduction
furnace. Two operators 35 feet from furnace were burned over 50% of
body, one died 12 days later.
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. Injuries® . AEC Properw
Date Field Office® - Contractor Exposures D

62-7
62-9
62-10

62-11
6212

62-13
62-14

62-15

(press
rejease)

62-16

62-17

(press
release)

62-18

62-19

62-20

3-29-62 CH—-Arg_cmne National Laboratory 1 fatality 0
Pipefitter fell 25 feet.

3-21-62 OR-Union Carbide Nuclear Co. . \ $24,700
Fire occurred in ventilation system, probable cause electrical spark.

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

4-762 HA—-Genersal Electric Co. 3 exposed 0
Criticality incident with piutonium selution. Exposures were 110, 43,

and 19 rem whole body.

4762  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.

5.23.62 HA-—General Electric Co. 0 $10,000
Air ventilation equipment failure.

5:29-62 HA-—General Electric Co. 0 a

Employee received cut on right index finger while cleaning debris under
pumps in lozdout 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. o $9.728
Boiler explosion occurred when electrician attempted to light oil fire.

6-2.62 HA—General _Electﬂc Co. 0 1)

Pipefitter received puncturs vound 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 permijssible body burden remained 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,

4-1862 SR~E.I du Pont de Nemours &Co. 0 $26,080°
Gas reiease from stack.
4-25.62 NV-—-Reynolds Electrical & Engineering Co. 0 $19,000
Drill rig collapsed.
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62-21 Apr/ PNR—Westinghouse Electric Corp- 1 expased 0
June-
1962
Employee received quarterly expowure of 8.1 rem during calibration of
X-ray spectrometer.
62-22 Mar/ ID-—-General Electric Co. 1 exposed 0
July-
1962
Employee received exposure of 3.2 rem one quarter and 3.9 rem another.
62-23 72462 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, S8 rem, 24 rem, 18 rem, 18 rem, 8 rem, and 4 rem. All were
hospitalized for observation.
6224 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 Flectric 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,
62.27 814-62 PNR—Pittsburgh Naval Reactors Office 1 injured $15,000
Train was rammed from rear by another freight train. Courier hurt but
retumned to work within 2 weeks. Damage was to Government railway car
and contents.
62-28 81562 OQR-—Union Carbide Nuclear Co. 1 faiility 4]
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 & Engincering Co. 1 fatility 31,179
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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Date Field Office® - Contractor Injuries AEC Property

1 2
No.! - Type 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. o
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
(rl:lnss Nuclear electric power plant, McMurdo Sound, Antarctica, damaged by
ease) fire. No AEC loss. | - |
62-34 10-19-62 OR—Union Carbide Nuclear Co. 0 0
Private driver hit truck casrying cylinders of radioactive materials. No
damage to truck. o
62-35 10-21-62 SR—E.I. du Pont de Nemours & Co. 0 $13,200
Approximately 700 pounds of D,O lost when rotameter sight glass '
rup - . oL
6236 Sept/  SAN-Lawrence Radiation Laboratory 1 exposed 0
Oct-
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 [D—Phillips Petroleum Co. 0 0
2{: ::e) Slight increase in radioact___i\fity'len]s, caused temporary evacuation.
62-38 12-362 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 te coach and cars acknowledged 2s railroad
Liability.
6240 9.1462 OR-0ak Ridge Operationa Office - 0 0
Fire in radioactive shipment by train. Shipment undamaged.
62-41 12-13-62 OR—Union Carbide Nuclear Co. 0 $2,500,000
Explosion and fire in cell.
62-42 12-14-62 QR-Union Carbide Nuclear Co. 0 0

Truck moving UF in cylinders involved in accident with private car. No
material released.
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Exposures Damage
62-43 Sept/ AL~Los Alamos Scientific Laboratory 1 exposed . 0
Dec-
1962 _
While handling residue in a recovery operation, an empioyee received a
quarterly exposure of 6.4 rem.
6244 11-19-62 SR-~E. I, du Pont de Nemours & Co. 0 $28,400°
Gas release from a stack,
6245 11-26-62 SR~E. I. du Pont de Nemours & Co. 0 $21,500°
Gas release from a stack.
6246 8462 NV-—Reynolds Electrical & Engineering Co. 0 $9,535
While attempting to remove stuck pipe, drilling mast was damagsd.
6247 2.28-62 SNR-United Nuciear 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  [D-Phiilips Petroleum Co. 0 9
Truck transporting fuel elements involved in accident with private c2..
Shipment undamaged.
63-2 A 1.563 CH—Atomics International 1 fatility L]
Shift m?em'sor died of internal injuries and basal skull fracture resulting
from 54 fall when he stepped backward into open shield plug hote while
giving signals to crane operator.
63-3A 1.1063 OR—Mallinckrodt Chemical Works 0 0
Truck transporting radicactive material involved in accident with private
car. Shipment nndamaged.
634 A 1.1063 OR-—Naticnal Lead Co. of Ohio 0 0
Truck transporting uranjum fuel slugs involved in accident with private
car. Shipment undamaged.
63-5A }-14-63 BH-NY—Nuclear Materials & Equipment 0 - $27,560
Corp.
Qne of eleven packages of contaminated precious metals found lzaking
upon arrival at destination. Decontamination of several vehicles and truck
depots necessitated.
63-6 B 12463 OR-—Government 0 $6,787

1022584

Government-owned dwelling totally destroyed by fire believed started in
defective heating system.
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6378 1-26-63 PNR—Duquesne Light Co. o 0 $33.455
Fire (definite cause undstermined) occurred in contractor-owned office
buiiding. Government-owned oﬁics mnchine:, ﬁ:mimre md other '
equipment damaged. o '

63-11 A 2-1663 'NV—Camay Drilling Co. 1 fatility 0
During excavation work, a construction worker was crushed by & tractor
when the entire length of the tractor tread ran over his body, causing
muitiple internal injuries, N

6312 A 2-1263 RL—General Electric Co. 0 $8,650
Promethium 147 contamination found in laboratory rooms; also tracked
to other parts of building, _

63-13 B 2-1063 AL-SapdiaCorp. 0 $10,200
-During construction of laboratory, power outage resulted in deflation of
“air structure,” which was completely destroyed by high winds.

63-14 B 23463  RL—Government 0 515350
Two small earth-fill darns washed out by melting snow.

63-15B 2-2663 SR-E. I 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. ] $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 smail fire developed within enclosed concrete vault.

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

63-19B 1-12463 1D-C. F. Braun & Co. 0 $5,800
During subzero weather, water i’ firewater header froze, damaging
header.

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

63-21 A 42263 OR-Union Carbide Corp., Nuciear Div, 0 $25

1022590

Tractor-trailer carrying interplant shipment of radioactive materials
tipped over when forced off road by oncoming traffic. Shipment
undamaged.
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No.' -Type® Date Field Office® - Contractor Exposares Damage
6322 B 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.
63-23 B 42563 NV-Government 0 $12,000
High-velocity winds damaged three balloons.
63.24 A 43063 OR-Union Carbide Corp., Nuclear Div. 1 fatility 0
While testing an ion source, a physicist was electrocuted.
63-25B 5-16-63 RL-Kaiser Engineers 5 exposed 0
During process of removing control cables from radiographic camera,
27<curie iridium 192 scaled source fell out of cable and remained
unnaticed or cell floor for approximately five hours. During this period,
approximately 76 workers were intermittently in area where exposed
source was located. Five individuals excceded 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 Intemationai 1 exposed 0
Employee received partial-body exposure of 11 rem while working on
A-ray diffraction machine.
63.28B 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—Mariey Corp. 1 fatality 0
During construction of fan cylinder, carpenter fell 65’. Cause of death
was compound fractured skuil, broken neck and multipie injuries with
massive hemorrhage.
63-30A 6-25-63 NY—Pratt & Whitney Aircraft Div., 1 fatality 0
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.
6331 B 4.23.63 AL-Dow Chemical Co. 0 $5,662

1022591%

Spill of contaminated nitric acid solution.
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!.Type* Date Field Office? - Contractor f-an,f:::m Damage

63-32B 6-2063 AL-Dow Chemical Co. . 0 38,364
Leak in line carrying high-level plutonium solut:on ca.used contamination
of building and equipment. _ _

6334 B 89.63 PNR-Westinghouse ElectsicCorp. 0 $9,400

Severe winds during electrical storm damaged roofs, stacks, ventilatmn
ducts, trees, shrubs and fences.

6335 B 6-28/7-8 SAN-Lawrence Radiation Laboratory 2 exposed 0

Two employeses 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 7-2363 OR-H.X. Ferguson Co. 1 fatality 0
Apprentice pipefitter was asphyxiated while checking for inert gas leak in
valve pit.
63-37A 7-2463 AL-Mason & Hanger-Silas Mason Co., Inc., 0 0
San Antonio, Tex.
Train derailed. Coach carrying rad:oactme materials remained upright.
Shipment undamaged.
63-38B Apr.- OR—General Electric Co. -2 exposed 1}
June 63 '

Two employees received quarterly extemnal radiation exposures, one 3.9
rem whole body, 32 rem left hand, 14 rem right hand; the ather, 2.1 rem
whole body, 27 rem left hand, 25 rem right hand. Exposures occurred
while maldng 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.
6340 B 8663 OR-Union Carbide Corp. . 0 $43,400
Nuglear 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 8163 OR~Union Carbide Corp. 1 fatality 0
' Paducah, Ky.

While ironworker was climbing down rolling-type scaffold, scaffold began
to swing and fold, finaily toppling to floor. He held on vntil scaffold was
about halfway 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 bums.
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63438 72363 SR-E.I. du Pont de Nemours & Co. 0 $10,000%
Tritium release to atmosphere through stack.

6344 B 7-2563 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 resuit of
injuries received in automobile accident three months caslier.

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

6347 B 10-31-63 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 jramediate 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 11.863 SNPO-N-Los Alamos Scientific Laboratory 0 $70,000
Overpressurization of hydrogen feed lines to turbine pump resulted in '
destruction of turbine, shrapnet damaged pipes, conduits, etc.

63-50A 11.13-63 AL-Mason & Hanger-Silas Mason Co., Inc., Q $92,568

: San Antonio, Tex.
High explosives (120 1bs.) detonated in storage igloo.

63-52 A 11-15-63 ID—Phillips Petroleum Co. 0 325,451
Low-level spread of plutonium contamination from glovebox,

63-53A 92663 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 12-463 AL—Eagle-Picher Co. 1 injured $58,507



. Injuries* - AEC Propesty
No.! - Type* Date Fieid Office® - Contractor B;p Ceutes Dasmage
63-55B 12963 OR-Goodyear Atomic Corp. o $51,500
Compressor in cell debladed while on-stream, accompanied by small fire
on exterior of compressor shell. D : .
63-56 A 12-12-63 ID—Phillips Petroleum Co. o 0 0
Truck transporting mdioactive material jackknifed. Shipment
undamaged.
63-57B 12-11-63 RL-Government - o " $23,500
Fire, probably caused by cigarette, in Government-owned drug store.
6359 B 12-13-63 OR—Goodyear Atomic Corp.. | 0 $244,300
Power transformer fajled 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 gradiént gynchrotron, an employee received
whole-body exposure of 3.8 rem.
6361 B 12-21-63 AL-Monsanto ChemicaiCo. ~ =~ =~ 0 $7,611
During installation of copper tubing, plastic bag containing plutonium
oxide was punctured, resulting in contamination of the area. Cost due to
decontamination.
6362 B Oct-  AL-Los Alamos Scientific Laboratory 2 exposed 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.
6363 B 10-31.63 SNPO—-N-—Pan American World Atrways . D $5,883
While in the process of loading collimator onto truck, crane began to tip.
Openator 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 Q 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 12364 RIL—General Electric Co. 0 $2,141
Several employees received minor contamination while replacing
equipment in waste storage facilities. They were readily decontaminated.
Cost due 1o decontamination of equipment.
643 A 2364  OR-Union Carbide Corp. Nuclear Div. 1] 0

1022594

Interplant truck shipment of radioactive materials in accident with
private car. Shipment undamaged.
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64-4 B 1-2563 AL—The Bendix Corp. D $5838
Fire ip air-conditioning system, believed to have been started by cotting
torch. '
64-5 B 2-25-63 AL—Mason & Hanger-Silas Mason Co. 0 $60,400
Burlington, lowa
Explosion (definite cause undetermined) during normal pressing
operations of high explosives. No radivactive 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,
buming 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.
64-8B 2463  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 31,600
Electronics coordinator died as result of skull fracture received when car
which he was driving overturned when he failed to manipulate a curve.
64-10 B 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 camrying radioactive materials slid into ditch. Shipment
undamaged.
64-13 B 3-19-63 . CH—Atomics [nternational 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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6414 B Jan.- CH—Batteile 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 4-21464 NV-Reynolds Electrical & Engineering Co., 1 fatality 0
Inc. ' :
Driver of 8,000-gal. water tanker tried 10 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 3-3164 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 mnaterials, was damaged during transit. Ne
contamination nor release of material resuited.
64-19B 51064 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. -
64-22 B 4.23.64 SR--E.I. du Pont de Nemours & Co. 0 $19,800°
Tritium release to atmosphere through stack.
6421 A 5-18-64 CH-Battelle Memorial Institute o 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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6424 B 7-27-64 NY—Westinghouse Electric Corp. 0 $10,500
When a2 junction box developed a short or ground, sparks ignited wooden
crates nearby.
6425 B 61264 AL-Dow Chemical Co. 1 exposed/injured  $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 plutonjum 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.
64-27 B 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 6364 SR-E.I 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 0 $11,597
' Explosion, attributed to accumulation of unbumed gas in area of
stagnant air movement in fumace upper passageways, damaged boiler
furnace,
64-33 B 62864 SR-E. I duPont de Nemours & Co. 0 $11,000°
Tritium release to atmosphere through stack.
64-34 B 6.19.64 SR—E.I. du Pont de Nemours & Co. ¢ $49,500°

1022591

Tritium release to atmosphere through stack.
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AEC Property
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64-35 A

64-36 B

64-37B

64-38 A

64-29B

6441 B

64-42 B

6343 B

7-1064 OR—National Lead Co. of Ohio 0

Drum . of radioactive material and trailer transporting it slightly
eontammated Both readily decontaminated. No material reiease nor
radiation exposures.

4.27/  AL—Monsanto Ruearch Corp. 1 exposed
5-1164

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

kidney dose of approximately 45 rem in ensuing year. '

7-1064  RL~General Electric Co. 1 exposed

Dusing pressing operations within glovebox, plutonium sample shattersd.

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 - 0

When door of fre:ght car broke open during switching operations, two
drums containing radioactive material fell out. Part of contents of one
drum spilled i 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 approximately 31 rem to one hand and 5
rem to the other while manually removing 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  position during purging operation.
Precooler and adsorber coils torn open and containing dewar bulged.

81364 NV-—Reynolds Electrical & Engineering Co., 0
Inc. | |

Mobile drill rig developed excessive speed on downgrade, failed to
negotiate curve, and turned over, damaging rig carriage.

737 SR-E. 1. du Pont de Nemours & Co. 0
73064
Leaking nitric acid corroded canyon cell equipment beyond repair.
82264 SR—Sylcor Division of Sytvania Electric 0
Products

Trailer-truck loaded with radioactive material collided with private car.
Loss represents direct damage to fuel clements. Four non-AEC persons
injured.
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64-45 B

6447 A
6448 B

6449 A

64-50 A
64518
64.52B

64-53 B

1022544

9.264  RL—General Electric Co. 0

During normal operations, piastic 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.

Apr.- SAN—Lawrence Radiation Laboratory 1 exposed
June 64

Chemist working in vicinity of cyclotron received whole-body dose of 3.4
rem.

9-264  CH-Battelle Memorial Institute 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 retumed to carrier.

9.14-64 NV-Reynolds Electrical & Engineering Co., 0
: Inc.

Defective weld on drill rig leg caused leg to buckle inward and the mast
to fall,

9-19.-64 NV—Reynolds Electrical & Engineering Co., 1 fatality
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.,

9.23.64 SAN--Case Foundation Co. 1 fatality
Employee electrocuted when he contacted a drill rig which struck

overhead power lines. :

1-22/3-2 RL—Peter Kiewit Sons’ Co. 0

1500 feet of disposal tunnel collapsed while backfilling operations were
in progress. Six weeks later, another 50 feet coilapsed.

7-13-64 SAN-Lawrence Radiation Laboratory ' 0

High explosives accidentally expioded and bumed during normal pressing
operation. No radioactive material involved.

7-2464 SR—~E.L duPont de Nemours & Co. 0
Tritium release to atmosphere through stack.
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64-54 B 10-1-64 SR-E. I duPont de Nemours & Co. ) $21,000
Fire (definite cause undetermined) occurred around anion exchange
column in hot canyon. Fite caused airbornercontamination. to crane nsed
for remote maintenance. Water. to .quench fire damaged electric motors.
64.55 B 10-27-64 AL—Monsanto Research Corp. 0 $34922
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 cmployees rece:ved shght
contamination. -
64-56 A 11-3-64 RL-—General ElectricCo. S 0 $318,000
Roof fire (definite cause undetermined) sesulted in extensive damage to
biology building. All laboratory experiments and fish Housed in building
lost. Also some valuable records. _
64-57 A 11-11-64 CH-Argonne National Laboratory -0 0
Broken valve on autoclave, housed in lead shipping cask, alowed
contaminated water to seep out of ‘cask during transit, contaminating
container and truck floor.
64-59 B 11-16-64 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 sndes 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 whoie 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 _.N_V-Reynolds Electrical & Engineering Co., 1 fatality $2,340
Inc. 1 injured
When drill rig assembly falled, swivel assembly pipe fell. Rig operator
killed instantly from crushing blow on head Another employee received
head injuries and broken arm.
64-64 A 12864 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 smployee seriously injured. Cost due to repair of
maintenance car.
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84658 12-22.64 ID-Phillips Petroleum Co. _ ' 0 $10,000
High winds damaged movable test cell building,
6466 B 12-22-64 SR—E. . du Pont de Nemours & Co. 0 $12,700°
Tritium release to atmosphere through stack.
64-67 B 1028/ NV-Holmes & Narver, Inc. ¢ $30,000
11264
Crane damaged while aboard ship during high seas accompanied by gusty
winds.
6468 B 12-1764 NV—Reynoids 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,
6469 B Dec. 64 OR-—Union Carbide Corp., Nuciear 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.
64-70 B 12-28-64 SAN—General Atomic—Division of General 0 $20,000
Dynamics Corp.
Five piutonjum-fueled prototype generators were destroyed when
malfunction of high temperature environmental test oven csused
generators 1o be sibject to ambient temperature of over 600°F.
Gen:rators are designed to withstand maximum ambieat 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 resulted in the irretrievable loss of an aqueous lithium
solution via its discharge into a waste pond.
65-3 A 1-2065 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 Nuciear Studies 0 $11,185

1022601

A mobile exhibit and a privately-owned vehicle collided. The exhibit
driver received minor bruises.
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65-5 A - 1-2865 NV-Reynolds Electrical and Engineering Co., 1 fatality 0
Inc.

A rotary drill helper was killed instantly when a “finger” (2 4’ length of
4" pipe weighing 87 Ibs.) feli 85’ from the fingerboard of the mast of a
drill rig, striking him on the head, neck, and shouldess. The cause of
death was given as depressed occipital skull fracture with a 4" laceration,

656 B 2.5-65  SAN-Lawrence Radiation Laboratory, 0 $10,795
Livermore .
An antenna on a scientific trailer was damaged when it snagged a
telephone line.
65-7 A 22365 NV—Reynolds Electrical and Engineering Co., 1 fatality 0
Inc, A
A wireman foreman was electrocuted while working in a switchgear
cabinet.
65-8 A 22065 OR~Government _ 0 0
A truck, transporting 100 drums of tho_:':u.t'lﬁ- i'esidties, overturned. Some
decontamination was required.
6598 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.

65-10 B 22065 NV—Reynolds Electrical and Engincering Co., 2 exposed 0
Inc.

Two employees, participating in a posi-shot drilling operation, received

estimated thyroid exposures of 31 and 27rem, respectively, when gaseous
radioiodine escaped from an “abandonment” valve opened in erroz.

65-11 B 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 reading) while working in a cave
adjacent to a cyclotron vault, .

65-12 B 3-3/25-65 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 5S¢ rem to each hand.

65-13B 4-14-65 NV-Lawrence Radiation Laboratory 6 exposed {LRL) 0
3 exposed (USAF)

During cloud monitoring, when the cloud rose higher than anticipated
befare the airplane could complete its mission, six AEC contractor
employees received estimated external whole-body radiation exposures of
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65-13 B—
Cont.

65-14 A

65-15 B

65-16 B

65-17B

65-18B

65-198

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.

4-28-65 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
bumn developed but healed); the second employee received an estimated
radiation exposure of 11 rem to the siin.

5-5-65  NV-Reynolds Electrical and Engineering Co., 0
Inc.

A drill rig was damaged when it overtumed.

5665  NY-Harvarg University and Massachusetts 0
Institute of ITec.hnology

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 extemal whole-body cumulative
radiation exposure of 3.9 rem.

3.29/59 AL—Monsanto Research Corp. 1 éxposed
During the processing of radioactive material, an employee received an
estimated extemnal whole-body cumulative radiation exposure of 4.6 rem.
5-22465 OR-0ak Ridge National Laboratory 1 exposed

A physicist received a radiation exposure to the left forefinger estimated
at 51 rem when the beam shutter on a Van de Graaff machine opened
without his knowledge. '

6-14-65 OR-Union Carbide Corp., Nuclear Div. 1 fatality

A lineman was fataily injured when he feil 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—Govemment 1 injured

A firetruck being used to fight a brush fire rolled, driveriess, 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 left thigh,
together with multiple contusions and lacerations. The truck was a total
loss,
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$75,000

$127,000
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No.! - Type?

 Injuries* -
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65-22 A

6523 A

65-24 A

65-25 B

65-26 B

65-27B

65-28B

1022604

€-2165 NV—Shaft Drillers, Inc. |, S 1 fatality

An employee saifered fatal ijuries whm he fell 24 from a- demck
platform onto a concrete pad. The cause of death wus severe depressed
skull fracture, frontal region; multipie fw:tures both arms; possible
internal injuries.

6-24-65 OR—Oak Ridge National Laboratory . 2 injured

Two cooperative program students were injured whenTa chemical
explosion occurred in a laboratory as one of the students was atiempting
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 walil,
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.

7565 NY—Harvard University and Massachusetts 7 injured
Institute of Technology 1 fatality

An explosion and fire occurred in the experimentat hall of an accelerator
complex. The incident was caused by the sgquential failure of the inner
and outer beryltium 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 bums; one, serious bums; one, bums 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, 2 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.I. du Pont de Nemours & Co. 0
Process water (2400 1bs.) was lost when it leaked through an unseated
sleeve.

5-1665 SR—E. 1. du Pont de Nemours & Co. 0

Process water (700 lbs.) was lost when it leaked through an unseated
sleeve,
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$2,500

$1,453,000

38,810

$7,557

$33,600

$9,800



No.! - Type? Date Field Office® - Contractor
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65-29 B

6530 A

65-31 B

65-32 B

65-33 B

65-34B

65-35B

65-36 B

1022603

7-2065 AL—The Bendix Corp. 0

Nine weapons components were damaged in an overheated thermotron
combination oven and refrigerator. Overheating apparently resulted from
a malfunctioning automnatic temperature control.

7-7-65  SAN-Lawrence Radiation Laboratory, 1 exposed/injured

Livermore
When an employee, assuming an X-ray machine was turmned 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 bumns developed and healed. This resuited
in a lost-time injury of twelve days.

7-3165 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
cil-fired burner with a kerosene torch after the automatic re-ignition
system failed to function.

7-19{30.65 AL-Monsanto Research Co. 1 exposed

An empioyee received an estimated external whole-body cumulative
radiation exposure of 5.8 rem while hand-carrying gamma-emitting
neutron sources during radioactive trash recavery.

May 65 OR-—Union Carbide Corp., Nuciear Div. 1 exposed

An employee, whote assignment involved the fluorination of uranjum
oxides to uranium hexafluoride, received a cumulative lung burden of
0.025 gc. (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 piutonium 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. { 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 tib and other less serious injuries.
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$11,183

$75,000,

$76.800

37915



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

Injuries* - AEC Property
Exposures Damage

65-37B

65-38 A

65-39B

6540 B

6541 B

6542 A

6543 B

6544 A

8-27-65 CH-Argonne National Laboratory 0 $35,000
Four transformers were damaged by lightning.

9.9/13-65 ID—Government 5 exposed 0

An airfreight shipment of methyl ijodide containing approximately 10
curies of iodine 131 leaked. Todine 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 empioyee
a5 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. du Pont de Nemours & Co. 0 $7,300

Improper material was used in the decontamination of a heat ex er,
necessitating the expense of recleaning the exchanger.

8.27.65 CH—Argonne Mational Laboratory v} $8,000

Lightning caused the destruction of a breaker and the buming of 2
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. Personnet 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~-Gocdyear 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.

3-15-65 RIL—General Electric Co. 1 exposed/injured 0

An employee, unaware that the X-ray emistion 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

6547B

6548 B

6549 B

65-50 B

§5-51 B

65-52B

10-1365 SAN-Lawrence Radistion Laboratory, Berkeley 0

An expiocsion 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 lbs. of heavy
water.

8-2.65 NV-—Reynolds Electrical & Engineering Co., 0
Ine.

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, lowa

A hail storm damaged steam line insulation, broke windows, made dents
in sheetmetal of engineering squipment and autos, and damaged roofs of
buildings.

101565 AL-Dow Chemical Co. 10 exposed

An attempt to unclog a plutonfum machining coolant recirculation line
ignited plutonium metal, resulting in the contamination of a major portion
of the bufiding and parts of another. Ten employees received inhalation
exposures from .017 to .119 microcuries of plutonium which produce an
accrued nnual 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 fusl 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 slectrical 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 consocles.

10-30-65 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, totally destroyed the heater.

$9,149

37,000

§7,000

$52,537

$17,057

$41,000

$7,200



No.! - Type?
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65-51 B

65-55B

63-56B

65-57 A

65-58B

65-59 B

6560 B

65-61 B

1022608

9-30-65 AL—Sandia Corp. 0

After a drop test, a pilot flew too low over the control area. A sonic
boom damaged structures in the area.

11965 AL-Dow Chemical Co. 0

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.

Qct.- AL—Los Alamos Scientific Laboratory 2 exposed
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.

12-2365 SAN-Stanford Linear Accelerator Center 1 fatality
(Statewide Steel Co., subcontractor) 1 injured

A sixston concrete plank fell, seriously injuring one employee and
crushing another to death.

12-26-65 CH-Argonne National Laboratory 0

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 fuei cycle facility. No
radioactive material was involved.

Oct. SAN-Lawrence Radiation Laboratory, 1 exposed
Dec, 65 Berkeley

While performing routine startup operations at an accelerator, an
employee received an estimated external whole-bedy quarterly radiation
exposure of 3 rem.

9-13&  AL-Los Alamos Scientific Laboratory 0
17-65

Repeated lightning strikes damaged transformers.

10-3-65 [D—Phillips Petroleum Co. 1 injured
(Navy)

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 2
possible back injury.
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$11,037

$23,253

$22,600

$5.400

$18,540
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6562 B

6563 B

6564 B

6565 B

662 B

663 A

664 A

665 B

1022608

3-1965 AL—Dow Chemical Co. 1 exposed

When 2 glove fafled in a glovebox, releasing plutonium, an empioyee
received 3 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 faciljties.

May 65 OR—Puerto Rico Nuclear Center 1 exposed

During the construction of a room adjoining a reactor, a carpenter
received an estimated extemal whole-body cumulative radiation exposure
of 7.5 tem.

1123465 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.

11.2765 AL—Dow Chemical Co. 0
Roofing destroyed by high winds.

1566  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 a
normally closed supply line valve.

1-29/30 SR--E.l.du Pon_t de Nemours & Co, 0

Waterlines, draintraps, waterjacketed equipment, and fire sprinkler lines
were frozen when the temperature dropped to 6°F., the lowest since
1899.

1-12-66 SNPO—Pan American World Alrways 1 fatality

An employee died of third-degree burns over 100% of the body surface as
the result of inadvertent ignition of gasoline and acetate recording tapes
in preparation for dispotal in a burn pit.

1-1166 NV-Reynolds Electrical & Engineering Co., 1 fatality
Inc.

A miner died thirteen days after being struck on the top of the head by 2
falling rock. His death was caused by respiratory failure due to transverse
myelitis of the cervical cord caused by the injury.

1.21-66 RL-Douglas United Nuclear 0

A fumace explosion occurred in 3 boiler during a test to determine the
response capability of the combustion controls to maintain a proper
fuel-air mtio 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 boiier explosion. (See
65-32-B).
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$1,306

$19.500

$47,000

$7,200
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$52,449
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66D

66-7 A

668 B

669 A

66-10B

&-11B

66-12B

66-13 B

1022610

2266 CH-—Atomics Intemational 1 exposed

_An employee picked up an irradiated fuel sample which fell from a

transfer tunnel. The radiation exposure, estimated at 58 rem, occusred to
the skin of the middle phalanx of the fingers of the left hand.

2-14-66 OR—Nationai Lead Co. of Ohio } injured

A release of uranium hexafluoride, estimated at 3,844 lbs., occurred
when an operator inadvertently unscrewed the vaive from the head of a
10-ton cylinder during a routine startup operation. Equipment darnage
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
gignificant radiation exposures. Material loss, $278,826; decontamination
and cleanup, $21,000,

3-1866 BH-Brookhaven National Laboratory Q

When the main hydrogen flow through the purifier was begun, an
explosion occured 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
3f25& (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 Radiatior Laboratory, 2 exposed
Mar. 66 Berkeley

Two members of a bubble chamber crew received neutron exposures

during normal operations. Their estimated external quarteriy whole-body

neutron exposures were 4.6 and 3 rem.

4166 SR-E.L 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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311,500

$277,000

$20,049
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66-14 B

66-15 B

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.

41766 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 estimaied
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. :

5-166 = AL—Mason & Hanger-Silas Mason Co., Inc., 1 fatality
Burlington, Jowa

An employee died from crushing injuries to chest and head in a head-on
motor vehiclé 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 propellant.

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.

526-66 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.

6666  OR—Union Carbide Corp., Nuclear Div. 0

A fire, of undetermined cause, occurred in a faboratory. 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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$11,600

$6,000
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66-22 B

66-23 B

66-24 A

66-25 A

66-26 B

66-27 B

66-29 B

66-30 A

66-32B

10226112

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 quarteriy 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 & Flynn, subcontractor)

An employee was killed when the dirt loader he was operating overturngd
and crushed him.

6-1766 NY-Government 1 fatality

Two employees were invoived in 2 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 compressar. Two men five and ten feet from the point of major
faiture 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 circuiation vaive, approximately 10 galions 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. | 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.

6-5-66 . CH-Atomics International 0

Approximately 21 gallons of sodium leaked from a pas-fired sodium
heater and burned. There were no significant exposures to the released
sodium combustion products, and no significant fallout.
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$40,000
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66-33 B

66-34 B

66-36 A

66-37 B

66-38 A

66-39 A

66-40 B

6641 A

6642 B

i022b13

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.
41566 AlL—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. Q

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 1bs. 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.

16:12.66 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 Electricai & 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.

$13,443

$15,904

$8,410
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6643 B

66-45 B

6646 B

6647 B

6648 A

67-1B

10-21-66 AL—Monsanto Research Corp. 0

An undetermined small quantity of plutonium 238 was released when a
double-contained vessel, nearly fuil 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, (Operationai 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 2
gasoline-powered generator. The shock mounts and then the trailer
caught fire.

12966 BH-Brookhaven National Laboratory 0

A rubber cooling water hose on an experimentai 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 electricai arcing.

11-17-66 NV—Reynoids 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 trausport plane crashed and burned at Santa Maria, Brazil, with
complete loss of cargo, consisting of the last shipment of material to
support the rocket eclipse program. The czew escaped unharmed.

2-1667 AL-Monsanto Research Corp. Mound 0
Laboratory, Miamisburg, Ohio

Abandoned storage vessels inside a staintess 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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67-2B 3367 SR-E.I. du Pont de Nemours & Co. _ 0 $71,000
Aiken, South Carolina ’

67T4B &
67-11 B

675 A

The malfunctioning of the plunger on the upper shield plug of a reactor
caused the loss of 3,300 pounds (412 gallons) of heavy water. The
plunger jammed and wouid not retum to the laiched position under
normal spring pressure,

Jan.—- AL—The Dow Chemical Co., Rocky Flais 3 exposed
Mar, 67 Division, Golden, Colorado

A glovebox containing a fluorinator was located in an area enclosed by
concrete and water-well neutron shielding. At times it was necessary for
three process technicians to perform work of a routine nature inside the
shielding area. During this period, an excessive accumulation of
plutonium and americium residues contained within the glovebox
required moving,

The three process technicians received estimated external whole-body
quarterly radiation exposures of 3.4, 3.2, and 3.2 rem, respectively.

3-11-67 SR-E.L du Pont de Nemours & Co. v, Tatality
Aiken, South Carolina

A three-man plant railroad crew was engaged in routine car switching



' Type?

Injuries* -

Date Field Office® - Contractor Exposures

AEC Property

67-78

67-8 A

679 B

67-10 A

i022b1b

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
ctiries) 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 unshieided position
by normal 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 mouated on a lowboy, while
standing on the tractor track. As he stepped back from checking the
radiator, he feil approximately seven feet to the ground, without striking
the tractor or the lowboy, and landed on his hands and left hip. He told
anaother employee who came to his assistance that his “foot slipped off
the track.”

The ernployes was taken to the hospital where it was determined that
he had sustained a fractured fapur. Cormrective surgery was performed
and it appeared that he would have an uneventfui recovery; however, his
blood pressure began dropping and on the {ifth day he died. The cause of
death was puimonary embohsm socundzry to injury causing fracture,
neck of left femur.

4.10-67 SR—E.I. du Pont de Nemouns & Co. 1 exposed
Aiken, South Carolina .

Steel wire was being irradiated to determine the flux pattern. The process
was to introduce the wire into the reactor through stainless steel tubing,
After irradiation, it was withdrawn by the drive mechanign and
discharged through a tube ending six feet under the disassembly basin

water level. On this occasion, malfunction of the drive mechanism .

resuited in a portion of the irradizted 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 goiled 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., -

41467 RL-J. A.Jones Construction Co. 1 fatality
Richland, Washington '

In the process of moving a motor crane, an equxpment 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 yelied a warning; however, the
equipment operator, instead of jumping aside, put his hand over his head
and crouched down. The overtuming 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
beit 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
abnommally 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 finiched all but a small portion when he fell off
the roof, which was 14 feet high at the eavs 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 am, .

44.67 SR-E.I. duPont de Nemours & Co. 0
Aiken, South Carolina

During welding operations, an electric welder malfunctioned, causing the
failure of a seal tube which resulted in the release of tritiumn 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 circvlating 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 I.abomory 0
... Uptom, New York -~ o .

A Van de Gnaffaweleratmgtube m:tsponﬂonmgcmdle was to be
moved. Four slings were attached and those on either side of the tube
shackled together. Later, two employees, unaware that the shackied
dings had not been lashed together, proceeded with the lift. The tube shd
out of its cradle, fell 15 feet to the floor, andwndamged :
5.25-67 SNPO—C—Weatmghnuae Astronuclear di fatamy
Laboratory, Astronuclear Core Operatlons.
Cheswick, Pennsylvania

A technician working on a leaching furnace platform requested another

empioyee to throw him a brush to clean the platform, but he did not '

catch jt. Later, he handed another employee a rod used for retrieving
articles from the fumace. 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 overcome by the lack of oxygen

{excluded by argon gas) before he could climb out.

Resuscitation efforts were made; however, there was no response.'l'heﬁ

coroner’s office gave the cause of death as asphyxiation due to lack of

6267 AL-Mason & Hanger-Siles Mason Co, lnc. 0
Burlington, lowa

During the remotely-controlied 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 canse of the incident:
was the shearing or frictional action of high explosives particles between:

parts of the press.

6-9-67 SAN—Univenity of Californh. Lawrence 1 fatality
Radiation Laboratory, Livermore, California -

Responding to the scene of a grass fire, a police officer, driving in the left
lane as he passed a pickup truck, heard a andtheshatterhgot‘glass
and felt an impact. He immediately 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, foundnmnd firaman lying under
the truck, badly injured.

It was not known what caused thc second ﬁreman to come into
contact with the police car.

Hediedmthehosp:talaboutanhmuhter Huin]uneswere
diagnosed as a basal skull fracture and a broken neck. Damage to the
police car consisted only of a shattered windshield and minor dents.

5-1467 SR-E. I duPont de Nemours & Co. 0
Adiken, 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, primayily cesium,
were reieased to plant streams but sampling showed that radioactivity
concentration standards were not exceeded in streams beyond the pilant
boundary. The cost was for decontamination of ground in the vicinity of
the 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 suppiy.

6-21-67 RL—General Electric Co., Richland, 0
Washington

A fire occurred in the heat exchanger cell of a reactor when primary
coolant pump Iubricating oil, source of fuel for the fire, ignited after
being inadvertently discharged into the cell equipment area when a
normally open valve in the retumn line was not reopened after having been
closed the previous day. The exact source of ignition was not determined,
although several possibilities were considered. Darmage was confined to a
limited portion of the cell area, with some smoke damage to an adjoining
pipe gallery.

63067 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 runm 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, [ fatality
Hawaii

Two employees were retrieving the last two doors from a row of 23 doors
which were stored vertically with the last door isaning against a wall.
Employee A raised the doors to an upright position, one at a time, while
Employee B steadied them. As Employee A statted 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 skull fractures.
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7-1767 ID—Howard 5. Wright & Associates;:- - l t‘ata!ity
Idsho Falls, Idaho - :

The construction of a reactor ring (a concrete wall to encircle 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 “handnails.” 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 securety fastened) under his
right hand moved. He instantly let go and fell, approximately 15 feet,
landing face downward. o

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 result of the. mult:ple fractures and
spinal cord injury received. - o

62267 AL—The Bendix Corp., 'kmim City, Missouri® - 0

A failure of voltage control equipment at the municipal power plant
caused an overvoltage, restiting ini the damage or destruction of electrical
equipment at the contractor’s plant.

6967 ~ NV—Reynolds Elecfiital & Erngincering Co " 0
Inc., Mercury, Nevada -

The lower pomon of the upper section ofa dn']] ug mast ool]a.psed 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 apprcmmately 1,730 feet.

7167 SR—E.L duPontdeNemours&Co. . - . 0.
Aiken, South Carolina == -

A loose electrical connection, or similar fault, is believed to have resulted
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. - 9
“Aiken, South Carolina

During a periodic inspection of 2 high-pressure tower in the heavy water
plant, the bottom 2} trays were found id be damaged. Some were
displaced completely and had fallen to the béttomi 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 nommal
sequence.

Apr.- AL—The Dow Chemical Co., Rocky Flats 3 exposed
June 67 Division, Golden, Colorado ' e

While performing their routine duties, one on an americium line of a
glovebox, one in 2 fluorinator are2, and one in an oxide dissolving area,
three employees received estimated external whole-body quarteriy
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 cobsit-60 sources (two 10-curie; two
100curie) from a shipping cask. Although using remote-handling
methods, because of inadequate shielding and distance, the empioyee
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.

82267 RL—Battelle Memorial Institute, Pacific 0
Northwest Laboratory, Richiand, 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.

9.367  AL-Mason & Hanger-Silas Mason Co., Inc. 0
Amarillo, Texas

A severe wind and hallstorm, with winds in the range of 80 to 100 miles
per hour and hailstones the size of oranges, caused extensive roof and
other structursl damage to pumerous buildings, disrupted utilities,
demolished a warehause 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 andfor portable
heater and was ignited. The major portion of the damage was to the hoist
operating and control system. Damage to the hoisthouse consisted
principaily of partiaily meited 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 mun, 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 ursnium-plutonium-molybdenum alloy containing 28%
plutonium was used in reactor fuel element fabrication. The plutonium
contained 11.5% plutonium.240, 14% 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 centigiade was. selectively volatilizing

americium which coalesced .on .molds and:czucible 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 uhexpécted amounts of
radiation. The seventh exposure occurred tn the fluorination area of the
chemical recovery operations: where the mﬂtron bac‘kground iy normany
high.

The six employees received estimated whole-body quarterly radiation
exposures of 3.8, 3.4, 3.3, 3 1, 3 1, and 3 1 rem, respecuvely, 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 Elactncal & Bngmeermg Co,, 0
Inc. Mercury, Nevada

While “waiking” a backhoe up, & hill, the opeutor lost eontml of it due
to the maifunction of the braking mechanism. Tha backhoe,. traveling
backwards, rolled down a 50-foot embankment, turning over seversl
times, and was democlished. The operator ]umped off just before the
backhoe went over the embankment. }

11-1467 RL-Atlantic Richfield Hanford(:o Ciee . 1exposed
) Richland, Washington..

An employee, wearing protective dothmg, used exiension 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 contaminated ‘could not be
determined.

The employee reccived an estirmated exposure of 370 rem to the right

11.1767 RL-ITT Federd SupportServices Ine. ™ O
Richland, Washington -~ * -

A diesel locomotlve collided wu;h a cuk car. dun.ng couplmg 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 againat the locomotive cab
door at the time of impact,

11-16-67 RL--Battelle Memorial Institute, Pacific )
Northwest Laboratory, Richland, Washington

During a test to simulate sudden loss of reactor coolant, a 24-ton pressure
vessel shifted, causing damage tfo structural supports, catwalks,
instrumentation, and miscellaneous auxiliary equipment. The accident
resuited from inadequate design of structural supports.
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9.29.67 AL-The Dow Chemical Co., Rocky Flats . Q
Division, Golden, Colorado

Qbsolete automatic stabilization process (ASP) cquipment was being
removed from a drybox system. Prior to a paint spraying procedure, all
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, 2 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 liqnid into the adjacent
area. -

Contamination was confined to the drybox area; the cost was for
decontarnination.

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 quarteriy skin exposure to the whole
boedy of 10.8 rem.

11-12-67 NV—Reynolds Electrical & 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.

11.2667 SR-E. L du Pont de Nemours & Co. 0
Aiken, South Carolina

Failure of a nylon tube (installed for test purposes on zn 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
trailer 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, 1)
California

A fire of electrical origin occurred in an instrumentation trailes. 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

Aiken South Carolina

Shortly «aftsfenbemnmng curium solutim pmg, radiation , levels
became gbnormally high as.the glovehox.containing the solvent recycle
pumps and continued to rise. The next day, one of the pumps developed
3 lesk 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 hand
exposures received by four employees was attributitde to theif taking
part, unexpectedly, in the replacement and repair of the recycle pumps.

The four employees received estimated 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 . o 0

Cargo (drilling equipment) on bozyd a bargs being towed through the
Gulf of Alaska, was lost during a storm involving 75.miles-per-hour winds
and §-to-12-feet-high waves.

10-15-647 SAN-Atomics Internatxonal Ca.noga Park, O
California ’

A series of offsite brush fires damaged matemk ina ulvage yard onsite,

1-1068 AL—Mason&Hangex-SﬂastnCo Ine,. O
Amarillo, Texas - -

Chemical high expiosives (165 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 resulting from friction between metal surfaces.

Light fixtures, hoists, air-conditioning ductwork, and wails and roof
of building were damaged or blown away.

1-1168 SNPO-C—Westinghouse Astronuclear 0
Laboratory, Pittsburgh, Pennsyivania

An e!ectriul fault resulted in arcing and bumthmugh of a-test fumace
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 lmes, and the loss of some
pieces of vanoua test support equipment.

29468 CH-Argonne National Laboratory, lda.ho Falls, 1]
Idaho

During the replacement of a valve in the secondary sodium cooling
systemn, 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 bums. The cost was for cleaning, repairing, and replacing
equipment.

1-12/13-68 SR—E. I. du Pont de Nemoutrs & Co. 0
Aiken, South Carclina

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 vacaum circulation pump was damaged
when the chains hoiding it came loose, allowing it to fall from the truck
which was traveling over a rough road.

1.2568 NV-Holmes & Narver, Inc., Amchitka, Alaska 0

A crane was damaged when it overtumned while lifting a load exceeding
its 70-ton maximum capacity.

34-68  ID-Idaho Nuclear Corp., [daho 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 warchouse, the trackside unioading area, the railroad
car washing site, and the two onsite trucks. The cost was for
decontamination of these areas. Thers 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.

3-24.68 SNR—General Electric Co., Knolls Atomic Power 0
Laboratory, Schenectady, New York

Approximately 9,400 square feet of piastic covering equipment were
damaged by ice formation and high winds.
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4168  AL-Sandia Corp., Alhuquérque, New Mexico . 0 -

An electrical fault occurred in a motor control center, causing spectacular
arcing between the bus-bars and conductors inside the center, and
resulting 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 sactions, , . e S

4368  AL-Monsanto Research Corp., Mimﬁél " exposed
Laboratory, Miamishurg, Chio :

A glovebox drying oven expiosion 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 temperaiure
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 annual dose to the
lung of 110 rem and 39 rem respectively).

Jan.- SAN—University of California, Lawrenca, . 1 expoaed
Mar. 68 Radiation Laboratory, Berkeley, Californiz -

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<lad 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 comect 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.- QR~—Unijon Carbide Corp., Nuclear Division 2 exposed
Mar.68 .  Paducah Gaseous Diﬂ'nmn Plan.t . :
Paducah, Kentucky

Shortly after the start of a program to wash B0 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. Whije instailing 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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38468  SNPO—N-—University of California, Los Alamos 0
Scientific Laboratory, Jackass Flats,
Nevada

A 25-ton diesel electric locomotive lost braking traction while moving a
flatcar carrying 2 50-ton load. The locomotive was purposely derailed to
avoid collision with another locomotive.

The two operators, who jumped from the locomotive befare it was
derailed, received only minor injuries. The derailed locomotive, flatear,
and load sustained little damage; however, portions of the railroad track
were severely damaged.

12468 OR-The Rust Engineering Co., Oak Ridge, 1]
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 pericd, an employee was engaged in experiments in
which filter papers were electrostatically discharged by placement on a
SO-millicurie strontium titanat: 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 radistion fleld for two or three seconds.

The employee received an external beta ray exposure estimated at
13.4 rem, as indicated by his film badge.

62368 BH-Brookhaven National Laboratory 0
Upton, New York

A defective transformer joint overheated, resuiting in fire which damaged
the power supply transformer and bumed the insulation and varnish.

6-2068 AL-Sandia Corp., Albuguerque, New Mexico 0

A computer and electronic test equipment were loaded in the rear of a
semitrailer van as a part of its cargo. Ea rovte, 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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6821 B

68228

68-23 A

68-24 A

68-25 B

6826 B

6768  SR~E.I. du Pont d¢ Nemours & Co. 0
Aiken, South Carolia’

During welding operations, the fiilure of % seal tube resulted “in the
release of tritium gds through & stack to the stmosphere.

6-2268 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 becomeé jammed in the throat of a venturi leading to a process tube
containing dightly enriched uranium, and that cooling water flow had
been completely blocked.

8-17-68 OR-Mid-South Pave::, Inc., Qak 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 rofler at the edge of the road tilted to-an angie of
approximately 45 degrees. The drivér was standing up and then jumped
into the path of the rotating machine, whick rolled over and crushed him
to death. The actual accident cause was not determined; however, it was
known that the operator had been losing sleep because of sitting up
nights with a hospitalized member of the family, and it was thought he
may have dozed momentarily.

8.1968 RL—Hatch Drilling Co., Richland, Washington 1 fatality
a {subcontractor to F. A. Jones Construction Ca.) .«

During 2 drilling 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 1ix feet deep.

Rescue pperations were started immediately. The body was located
about eight hours later at the 22-foot level, head downward. An autopsy
revealed death by a.sphyxia.

81668 RL-—Battelle Memorisl [astitute, 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 normai
following repair work an operator made an error in the sequence of vaive
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, 1twasdegnded

7-22-68 AL—Monsmto Rzam:h Corp., Mound 1 exposed
Laboratory, Miamisburg, Ohio

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 iaboratory.

8-568 SR-E.l du Pont de Nemours & Co. _ 0
Aiken, South Carolina

Because of a defective part in s 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 rainstorin, water flooding into a bunker damaged electronic
~ equipment.
8.3068 ID—Idaho Nuclear Corp., Idaho Falls, Idaho 0

A reactor diesel generator overheated when a2 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 seais. On two later occasions, cracked cylinder heads
were discovered.

7-2468  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
Ing., Mercury, Nevada

Two health physics monitors received hand radiation exposures from a
cobait-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 t 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 ﬁolently within nine
minutes after the booster compressor was started and within ssconds
after the discharge pressure was purposely increased from 1,000 pounds
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68-33 A—
Cont.

68-34 A

68-35B

68-36 B

per square inch to 1,200 pounds per square inch by the partial cloting of
a valve on the only discharge line. The rupture was caused by a pressure
of about 7,000 pounds per sqnammdl genenated by a spontaneously
ignited fire (explosion) occuming within the aftercooler. The fire
(explosion) resulted from overlubrication, of the booster compressor,
caused primarily by an ‘improperly. ad]usted lubru:ator,,operaung the
aftercooler at temperature extremes, and overhlbncation 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. :

12-1068 OR--Union Carbide Corp., Nuclear Division r..-xposea- |
Y-12 Plant, Oak Ridge, Tennessee = .

A week prior to the exposure, the sifety interlock circult of an X-ray
unit had been bypassed to -facilitate an experiment, resulting in
dependence on manual control. While performing a Ister experiment, the
unit was turned 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
tumned to restart the unit, hemwthatitwustilloperaﬁng.l—le
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, Sinée, 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.

1129468 SR~-E. I. du Pont de Nemours & Co 1 eprsed
Aiken, South Carolina :

A maintenance mechanic accidentally punctured his right index ﬁnget
with a sampler needle used for plutonium 238 nitrate solutions, resulting
in a contaminated injury. The mechanic’s plastic suit was immediately
removed, a toumiquet 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 buming 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 bumer and the

i1l
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first-stage shroud surrounding the burper. This hole permitted escape of
the bumer contents, including uranium-235 and alumina bed material
from the bumer interior.

Removal of insulation without contamination comtrols resuited in
alpha contamination of the chemical engineering laboratory; costs
consisted of $13,000 for the loss of the vranivm-235 and $7,200 for
decontamination.

According to uranium inventory studies, 1311 grams of uranivm-235
was unaccounted for following the incident and the mibsequent
dismantling and repair activity.

10-14-68 AL-The Dow Chemical Co., Rocky Fiats 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 amm about three inches above his efbow, which was
not protected by the giove. 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; however,
there was no response.

1869  AL-Moasanto Research Corp., Mound 1 exposed
Laboratory, Miamisburg, Ohio

Dwring maintenance work, a pipefitter {(without protective equipment)
disconnected a teflon line from a hydrogen fluoride valve, releasing argon
purging gas, contaminated with plutonfum 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—Battelle Memorial Institute, Pacific 0
Feb, 69 Northwest Laboratory, Richland, Washington

Earth-filled dams were washed out as the result of fooding dunng snow
thaws.
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694 B

69-5B

596 B

657 A

699 A

3-18-62 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 tmiler ceiling in the laboratory ares; however,
there was heat and smoke damage throughout the trailer. Damage to the
trailer amounted to $11,200; the balance of the cost was due to damaged
equipment. : ety

For

[= Q= =]

22669 NV—Reynoids 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. Additionai bloassays and body
counts showed that the exposure was not of recent origin. Although a
detsiled 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.

5-11-69 AL-The Dow Chemical Co., Rocky Flats 1 exposed
Division, Golden, Colorado

Amajorﬁremnedhaphﬂtwhichprodumplutmiumpuﬁfor |

nuclear weapons. The origin of the fire, as indicated by available
evidence, waz a glovebox storage cabinet containing pyrophoric chips and
lathe tumings of plutonium pressed into disks throe inches in diameter
and one inch thick. The heat from the burning 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 burming plutonium. There were no lost-time
injuries from the fire or the firefighting, although 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
Nevads

Five men were performing survey services in a mined cavity 4,765’
underground. They were working on a platform, suspended four
cables, within a 20 diameter by 36 high cavity, spproximately 25" above

the cavity bottom. One cable became detached, cauting 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

113

$35,000
$11200
$21,700

$37,000

$45,000,000



No.! . Type?

. Injuries® -
Date Field Qffice® - Contmactor Exposures

AEC Property
Damage

699 A—
Cont.

69-10 A

69-11B

69-12 A
(“A™ because
of press
release)

6913 A

1022633

about 39 hours later from severe brain and brain stem injuries and
compressed fracture of the skull.

6-16-69 CH--Schless Construction Co., Batavia, Illinois 1 fatality
(subcontracior to Daniel, Urbahn, Seelye,
and Fuller)

A carpenter was fatally injured whea 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 basernent beneath the opening. The
cause of death was a basal skull fracture.

6-19-69 RL—Battelle Memorial Institute, Pacific I exposed
Northwest Laboratory, Richland, Washington

Because his attention was distracted, 2n operator entered an Xeray
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.

7-30-69 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 3 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 plutonivm.

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 normai 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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69.143 8.9.69 - : t‘_ T e S 0 i 525

Atmcktnnsporﬁngmmshoispmmctdrﬁxelswasmuckbya
privately-owned car. The right rear mudguard of the truck was damaged
" glightly; there was no damage to the shipment.

69-15 B 61269 SR-E.I duPont de Nemours &Co. ~ 0 $37.506
. Afken, Soulh Carolina

Approx:mately 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.lrn.ll()‘.'.'lcm3 and
on vehicles inside the area fence 1.5 x 10* d/m/100 cm®. The l:ughest
level of activity outside the area was approximately 5000 d{mIIOO 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 Elsetrical & Engineering Co.,- 1 fatality $3,500
Inc., Mercury, Nevada

The death of a radiation instrument technician resulted from the
accidental reease of a 120-foot section of pipe, which fell to the bottom
of a 1,040-foot shaft, where it violenfly 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 2 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--Réeynolds Electrical and Bngheenng Co., 1 fatality 0
Inc., Las Vegas, Nevada

Adxﬂlughelperwumﬂ:ingmatmck—mounteddrﬂlngwhcnhe
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

- helptr's signal, the truckdriver stopped the truck, dismounted, walked
alongside the truck to where the heiper 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 or near 4 brace on the drill rig. At the

" ‘mime time, the helper heard a “pop,” the left rear tires flashed and
blazed, and ' the trockdriver fell over backward. Qbviously, from their
actions, neither man realized the boom had contacted a 34,500-volt
powerline, clearly visible m the wide-open, isolated area in which they
only were working.

After unsuccessfully attempting to resuscitate the truckdrdver, the
helper, having no radic, drove approximately one mile to where a radio
was avzilable, to summon help. The truckdriver was pronounced dead by
an examining physician whiie 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-honded 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 vacnum 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 an operator left out a
“mushroom plate,” which seals the pressure vessel.

11-6/7-69 SR-E.I. du Pont de Nemours & Co. 0
Aiken, South Carolina

Acidic waste solution (approximately 8200 poupds), which was being
processed for neptunium-237 and plutonium-238 recovery, was lost when
inadvertently trunsferred 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
nomal procedure would be foilowed and that personnel in the upper
cage were to be unfoaded first at the lower level and the lower cage was
then to be ruised to unload 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,

1-1670  AL—Zia Company, Los Alamos, New Mexico 0

The 90' boom on a mobile crane collapsed while being employed to lift
and Joad a large concrete mass (44,775 1b.) upon & 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 Vogas, 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 chaint 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 help.

When the doctor arrived, he pronounced the victim dead of fatal head

and chest injuries,

1.8{11-70 SR-E. L. du Poat de Nemours & Co. 0
Aiken, South Carolina

Water supply lines, drainlines and traps, waterdacketed equipment,
heating and coiling coils, instruments, gages, and fire sprinkler lines froze
in numerous plant locations during a period of extremely low
temperatures, unusuat and unexpected in the area

1269/  RL—Battelle Memorial Institute, Pacific 0
370 Northwest Laboratory, Richland, Washington

During routine sampling of wildlife near the 100-K cooking water trench
at Hanford, waterfowl were found to contain unusuai 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 mitror, the technician was

ing through the right, rear, side door. It is presumed that the
technician inadvertently released the door lock or that the door sprung
open dus 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 s 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 strontinm 90 releass occurred during an
attempted measurement of the liquid level in 2 strontium 90 product
storage tank. A portable manometer system (temporary instrumentation
for liquid level measurement) was being used during a program of
upgrading the norma! 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 wag conmected. 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 levels of 500 radfhour at three or four inches existed in the
pipe gallery., Water samples taken from the gond reached 2 maximum
strontium 90 concentration of 1.7x 10° xCi/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 dozes 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
approximateiy 15 feet of water near the salt water intake of Johnston

Atoll. He apparently drowned while scuba diving. Resuscitation efforts
were unsuccessful,

4970  CH—National Accelerator Laboratory 1 fatality
(Subcontractor - D & E Maintenance)
Batavia, Illinois

A barn was being converted into a storage space for materials and
equipment. The second floor Jevel consisied essentially of open floor
joists, partially covered with loose lumber and plywood. A ceiling of
Styrofoam panels had been installed on the underside of the joists. A
carpenter fell from the second floor level through & 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 airborne activity to the
decontamination room environment while removing solid rdioactive
waste (curium-244) from the decontamination chamber. An aipha 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 annua! dose to the bone of 90 rem).
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6-10-70 AL-Los Alamos Scientific Laboratory 0 0
Los Alamos, New Mexico

A trailer used to transport radioactive material was found to be
contaminated (cobait:60) in excess of 0.5 mremfhour Swrpe surveys
indicated ievels up to 21,839 dpm/100 cm?

4.9.70  CH—Argonne National Laboratory, 0 $59,000
Argonne, Illinois

When a reactor thru-hole (an expetimental 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.

72570 AL Govemnment 4 injured .

An AEC drives, in an attempt to avoid an unidentified, oncoming,
skidding vehicle, lost control of his own vehicie 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.

*extimate 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 wheeis 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, dea -

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 ieft 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 expioded at 3:42 a.m., CST, in the unijversity’s Sterling Hall.
Low-energy phyxics eqnipment (AEC-owned) was damaged but the loss
was covered by insurance. Licensed radioactive materiais 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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9-870  NV—Reynolds Electrical & Engineering Co., 0
Inc., Mercury, Nevada

A drlling rig was damaged when a bridle (wire line) used to raise and
lower the drifling 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 zctivity has been
found eisewhere 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-cesivm 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 radicactivity 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 sampie 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.

9.9.70  SR—E.I. 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 feil from the
norma] 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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7028 A
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9.12.70 NY-—Plasma Physics Laboratory 0
Princeton, New Jfersey

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, a2 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 brezker, 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 haif was labor cost.

11-20-7¢ ID-Arrington Construction Company 1 fatality

(lump-sum) Idaho Falls, [daho (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 haif of it was on a truck bed, but was not
lowered completely to 2 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 fiying at low altitude over the lake, the
small aircraft was suddeniy 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.

13-17- SAN-Lawrence Radiation Laboratory I exposed
- 11-18- (Sandia Laboratories employee)
70 Livermore, California

A staff assistant received an accidental overexposure to smail 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. . 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.

70-31 B June-  OR—Qak 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 leveis
requiring only periodic sampling. When the urine levels commenced
climbing again in mid-November, the employee was restricted from all
radioactive work. It is ecstimated that he received approximately .072
microcuries of Pu-238 in his lung, resulting in a 75 rem exposure to this
organ.

1Division of Operational Safety, USAEC Headgquarters, Reference Number
1See appendix D

3 Abhreviations used for USAEC Field Offices:

AL Albuguerque Operstions Office
BH Brookhaven Office

CH Chicago Operstions Office

GJ Grand Junction Office

HA Hanford Operations Office

D 1daho Operations Olfice

LAR. Lockiznd Aircraft Reactom Office

NV Nevada Operations Office

NY New York Operstions Office

OR Oak Ridge Operations Office

PNR Pittabargh Naval Reactors Office

RL Richland Operations Office (Formeriy HA)
SAN San Francisco Operations Office

SNR Schenectady Navai Reacton Office

SR Savannsh River Operations Office

SNPO-C Space Nuciear Propuilsion Office-Cleveland
SNPO-N Space Nuclear Propulsion Office-Nevada

41 ost-time injury as defined in American National Standards Institute ANS Z16.1-1967 (Revizion of Z16.1-1954-R1959)

$These property loss figures are based on a cutrent 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 telease 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.

¢. Any release of radioactive material offsite where it is believed any member of the general popuiation
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 1o persons or private property.

¢. Any notice that an individual has received an estimated 25 rems or more of extemal whole-body
radiation dnnng a calendar year,

f. Any injury or industrial illnass. following cumulative. ot massive exposure to internal or external
jonizing radiation which might reasonably be expected to have caused the illness 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 iliness 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 iliness of five or more persons in an AEC operation.

¢. 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 Lo

a. Estimated loss or damage to Government property amounting to $100,000 or more or estimated
costs of $100,000 required for cieaning, renovating, :epllchig, or rehabthtatmg 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 substantiai 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
contyactor.

¢. Any incident where radiologicul 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 ankies.
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 aver 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
18 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 iliness 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 illness of five or more persons as a result of one
occurrence in an AEC or AEC contractor operation, '

¢. 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 equzh the age in years at last birthday.
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3. Radiation Exposure

a. A single or annual accomulated 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 ofndioactzvematemlmconmmﬂomwﬂch if averaged aver a period of 24 hours,
would exceed S000 times the limits specified for such material® iff appendix 0524, 11, B.

¢. Any release of radioactive material offsite where it is believed any fnembet of the general population
may have received an exposure greater than that set forth in appendix 0524, 11, B.

d. Any injury or occupational illness following exposure to internal or extérnal jonizing radiation which

might reasonably be expected to have caused the iliness or injury and when so diagnosed by a physician
competent in nuclear medicine.

4. Other

2. Any occurrence which is likely to give rise to an inquiry by members of the public or press, if the
field office manager invelved considers the inquiry to be of sufficient importance to notify Headquarters.

b. Any occurrence 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.

¢. Any aflegation that persons previously employed by AEC or its contractors died from, or were
injured as a resuit 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, shaﬂbemaccordancemmthepmvmonsof
part V. _ )

i
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
cdleaning (including decontamination), renovating, replacing, repairing, or rehabilitating structures,
equipment, or property. '

b. Any vehicie transporting radicactive material that is:

(1) involved in an offsite accident. h ’

(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.

¢. 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 toanmdivndualwhichmonecalendnqmtuexmdsdwfoﬂoﬁng
(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 c.tcrd S(N-18)* rem
whole-body radiaiion.
c. Any intemal uptake of radioactive material which on the basis of a small number of early assay data
will result in 2 dose or dose commitment in excess of the pertinent annual standard  set forth in chapter
0524,

Ceh o

*N cquals the age in years at last birthday.
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