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“Study the Pad.. . 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 appropriate!g tc the purpose of pre- 
paring this publicatkr., 2 is cnly as we are fully;‘ 
aware of the history ~f the AEC‘s accic?ccnt and 
radiation exposure incideat experienca iha?, . ~“e  
can profit thereby. 

The protection of persons and gr~p~-r@ 
against potential hazards in AEC activities ha3 
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 demonstriatea vital concern with the 
health and safety of the worker and the public. 
For example, in section 161(i) of the Act, 
Congress stipulabd that, in the performance of 
ita functions, the AEC is authorized to : 

“prescribe such regulations or orders 88 it 
may deem necessary. . . (3) to govern any 
activity authorized pursuant to this Act, 
including standards and restrictions gov- 
erning the design, location, and operation 
of facilities used in the conduct of such 
activity, in order to protect health and to 
minimize danger to life or property . . .” 

Other examples include section 31 (d) (Re- 

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

search Assistance) : 

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 t h e ,  information ha8 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 a9 
much experience as feasible, would be of help 
to those interested in the atomic enerw Pro- 
gram. Therefore, in 1966 we gathered available 
information, descriptions, and statistics regard- 
hngd&bHng &juries, radiation exposures, con- 
taminations, criticalities, fatalities, and prop- 
erty damage accidents, and presented these and 
Qther relevant data under one cover entitled, 
“Gpeiatione! Accidents and Radiation Expo- 
srr6 Experience within the United States 
&comic EnerISp Commission 1943-1964.” The 
present pub!icatios m p ~ ~ . i i ~ ~  cbe 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- 
sifications: (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 
1946-55, it was stated: “By far  the most nu- 
merous (accidents) are those in no way related 
t o  atomic energy, Falls, electrocutions, motor 
vehicle accidents, and construction equipment 
accidents comprise the majority of accidents.” 
This was not a surprising statement a t  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 
involving potential radiation exposure. 

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

ORGANIZATION 

Since the establishment of the Atomic En- 
ergy Commission (AEC) by the Atomic En- 
ergy Act of 1946, the AEC has been responsible 
for the management of a complex of Govern- 
menbowned 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 weapons development laboratories. Vari- 
ous production facilitiea are operated for the 
AEC and include nuclear feed materials plants, 
three uranium gaseous diffusion plants for pro- 
ducing enriched uranium, and two plutonium 
production complexes. Weapons testing is con- 
ducted at the Nevada Test Site. Similarly, 
various contractors operate test facilitiea at the 
National Reactor Teating Station in Idaho and 
at the Nuclear Rocket Development Station in 
Nevada. 

The 1964 revision of the Atomic Energy Act 
established a comprehensive system of regula- 
tory control over the private use of nuclear 
and radioactive by-prpduct materials. 

To implement these responsibilities of opera- 
tion and regulation, there is a dual organiza- 
tion in which the regulatory activities are 
separated from promotional and developmental 
activities. The General Manager, with opera- 
tional and promotional staffs, administers and 
directs operations being conducted for the 
AEC ; the Director of Regulation, with his staff, 
carries out the regulatory program for licensed 
activities and assists the General Manager in 
the technical review of certain reactor pro- 
pads. 

The AEC has field oflices near its major sites 
to assist the General Manager in conducting 
the AEC’s operations. Each office administers 
contracts within its area of jurisdiction with 
organizations operating the facilities or other- 
wise under contract with the AEC. The Direc- 
tor of Regulation has established regional 
offices in various parts of the United States 
from which licensee inspections and compli- 
ance activities am 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. 
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PART II 

DEFINITIONS 
Explanations of Terms Used in This Publication 

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

AEC-Atomic Energy Commission. 
AEC CONSTRUCTION-Includes lump-sum, 

cost-plus, and architect-engineering contrac- 
tors. 

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

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

AEC OPERATIONS-IncIudes production, 
research, and services contractors. 

ANSI-American National Standards Institute. 
ANSI 216.1-Method of Recording and Meas- 

uring Work Injury Experience. Standard 
used by the AEC. 

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

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

CONTAMINATION-The presence of un- 
wanted radioactive particulate matter. 

CRITICAL MASS-The smallest mass of fis- 
sionable materials that will support a self- 
sustaining chain reaction under stated condi- 
tions. 

DEATH RATE-The number of deaths per 
100,000 workers. 

work injury which results in death, per- 
manent total disability, permanent partial 
disability, or temporary total disability as 
defined in ANSI 216.1. 

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

FISSIONABLE MATERJALS-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 District. 
NSC-National Safety Council. 
NUCLEAR CRITICALITY-The state in 

which the effective neutron multiplication 
constant ( k ~ )  of a system of fissionable 
material equals or exceeds unity. 

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

PROPERTY DAMAGE RATIO-Cents loss 
per $100 of AEC property. 

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

ROENTGEN-A unit of exposure dose of ion- 

DISABLING (LOST-TIME) INJURY-A 
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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, US.  Department 

of Commerce, Springfield, Va. 22151. (Note: 
TID-6360, Suppl. 6. Available from Super- 
intendent of Documents, U.S. Government 
Printing mce, Washington, D.C. 20402.) 

TION ISSUE 
USAEC HEALTH & SAFETY INFORMA- 

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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PART 111 
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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 S G 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 fir& nuclear fatality in a 
licensed operation occurred an a result of a nuclear 
criticality accident at a recoverg plant for enriched 
uranium scrap near Charleston, BI. 

28 years there were only 35 workers involved 
in lost-time radiation nonfatal accidents. 

These accidents, producing ionizing radiation 
exposures, were caused by human error, faulty 
manipulation of controls, deviation from stand- 
ard operating procedures, faulty mechanical 
equipment, and other causes such as may be 
encountered in any other industry. 

Fatalities from all causes totaled 295 during 
the 28-year period (see Charts I and 11). Of 
this number, 181 occurred in construction, 98 
in AEC operations (production, research and 
services), and 16 in Government functions. A 
list of fatalities occurring in AEC operational 
activities appear in Appendix A. 

During this period, there were 17,934 lost- 
time injuries (as defined in ANSI 216.1) at- 
tributable to all accidental causes. This gives 
a 28-year frequency rate (number of injuries 
per million man-hours) of 2.91. Of the lost-time 
injuries (see Chart 111) 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. As indicated above, only 38 of the 9,147 
lost-time in juries, 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 7,964 injuries, resulting in a 28-year fre- 
qUencY rate of 5-36. This rate compares VeW 
favorably with the average frequency rate of 
the National Safety Council (NSC) of 16.8 for 
construction (1943-1970). 

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

vention among Federal employees, in 1957, 
1969, 1960, 1962, and 1970. The AEC earned 
these awards in the small-agency category. 

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

CHART 111 

BODY TOTAL 

* 98 DEATHS 

8 

I 0 2 2 5 2 1  



CHART II 
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Frequency 

In 1945, and prior thereto, the pressures of 
war, such as heavy construction work, urgency, 
and shortages, all combined to produce rela- 
tively high accident frequency rates in AEC 
operations, although they were always below 
NSC rates. By 1960, the rate for work in opera- 
tion had dropped to  about 3.0 injuries per 
million man-hours. From then on, operation 
frequency rates were low by comparison with 
other industries. In 1947 through 1949, a re- 
newed heavy construction program produced 
a construction injury rate of about 10.0. This 

held the overall frequency rates of the AEC up 
in those years. A vigorous program concen- 
trating on control of accidents in construction 
brought the frequency down again, and since 
1968, 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 1969. 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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Sovority 

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

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

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

CHART V 

RATE* 

- 

(hundreds) 

18 ’ 

- 

- 

- 

“bbbb ..~.8mm~)...*.g8..8*8~W8m.mmmmm.m - es -.or, 

- 

2 V v - - 
0 I 1 1 1 1  I I I I  1 1 1 1  1 1 1 1  1 1 1 1 ,  

1945 1950 1955 1960 1965 1970 
* NUMBER OF DAYS CHARGED PER MILLION MAN-HOURS 

10 

I O 2 2 5 2 9  



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 lese. 

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

During the 28 years of operation of the 
AEC and its predecessor, radiation rekulted 
in a very small percentage (0.4) of the total 
lost-time injuries from all causes as indicated 
in Chart VII. These specific radiation exposures 
were classified as lost-time injuries as defined 
in the American Netional Standards Institute 
methods for reporting work injuries, ANSI 
216.1-1967 (Rev. of 216.1-1954) and AEC 
directives. 

CHART VI 
- 

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

Rem D m  
Y m  

0-1 1-5 5-10 10-15 >I5 

180,128 
56,708 
38 , 225 
45,510 
69,455 
71,600 
77,522 
90,661 
122,437 
107,786 
122 ; 711 
128,360 
130,562 
101,764 
103 , 206 
98 , 625 
92,185 

5 , 311 
3,157 
2 , 312 
2,424 
6,271 
3,912 
4,629 
6,174 
5,707 
5,472 
6,157 
6,671 
7,218 
6,513 
4,776 
4,288 
4,464 

284 
285 
100 
83 
159 
66 
41 
40 
119 
80 
86 
176 
167 
108 
4 
4 
12 

32 
41 
4 
5 
10 
2 
2 
3 
0 
0 
11 
8 
0 
1 
0 
1 
0 

6 
1 
3 
1 
12 
1 
1 
8 
8 
1 
0 
0 
2 
0 
0 
0 
0 
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CHART VI1 

RADIATION INJURIES 1943- 1970 
AEC OPERATIONS 

over a 28yr. period 

INJURIES FROM 
ALL CAUSES 

SL-l (caarl 

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 
plutonium in tissue. 

Persons listed as having “lost-time in juries” 
but who actually had no evidence of clinical 
radiation effects were classified as lost-time 
injuries because they were removed from work 

FATALITIES 
3 SHORTLY AFTER 

EXPOSURE 

NO CLINICAL 
11 DIAGNOSIS 

OF INJURY 

PROMPT 
24 ‘SYMPTOMS 

> 38*- 
RADIATION 

INJURIES 

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

Additional information on these injuries con- 
cerning date and location of accident and nature 
and extent of injury are found on Chart VIII. 
Chart IX provides a comparison of total time 
lost from injuries due to radiation and to other 
causes. It is evident from the chart that radia- 
tion exposure was responsible for only a small 
part of the time lost due to injuries. 
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CHART VI11 
RADIATION ACCIDENTS RESULTING IN LOST-TIME INJURIES 
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CHART IX 

TIME LOST from RADIATION INJURIES 1943-70 
A E C OPERATIONS 

1,188,890 DAYS 
539,605,388 DAYS 

POTENTIAL EXPOSURE ALL INJURIES 

20,236 DAYS* 

LOST FROM 
RADIATION INJURIES 41 INCLUDES 1 8 , 0 0 0  DAYS 

CHARGED F O R  3 FATALITIES 
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PART IV 

AEC EXPERIENCE-PROPERTY DAMAGE 

Section I 

During the 28-year history of the Atomic 
Energy Commission (AEC) and the Manhattan 
Engineer District (MED) , its predecessor, 
property damage accidents caused about $79.6 
millicm 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 miscellaneous 
causes. A single incident, the Rocky Flats fire 
(described below) of May 11, 1969, accounts 
for over 56% of the total property damage 
figure. 

Few AEC accidents . . . typically three per 
year . . . result in a loss of $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, collectively, 
account for over 75% of the total property 
damage suffered during the past 28 years. 

Chart  XIV provides a listing and brief de- 
scription of each accident causing $60,000 or 
more loss. The incidents are listed in decreasing 
order of loss magnitude, e.g., incident #7 caused 
the seventh largest accidental loss in AEC’s 
28-year history. Incident numbers given in the 
listing correspond with those given on the 
charts covering. AEC property damage. 

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 indkates that the 
!ire originated on the lower shelf of a stor- 
age cabinet in one of the gloveboxes. Plu- 
tonium briquettes and some loose scrap 
metal were stored in uncovered cans in the 
storage cabinet. The exact cause of ignition 
is unknown; however, plutonium in the 
form of chips or lathe turnings is a pyro- 
phoric material. The heat from the burning 
plutonium metal evidently caused the stor- 
age cabinet, which was constructed mostly 
of cellulosic laminate material and plastic, 
to char and generate flammable gases which 
could have been ignited by burning pluto- 
nium. The heat of the burning gases could 
ignite other briquettes and initiate a slow 
burning of the storage cabinet materials, 
particularly in the cracks between the 
joined sections of the cellulosic materials. 

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

1. FIRE-ROCICY FLATS 2. S G 1  REACTOR EXCURSION 
Golden, Colorado, May 11,1969 $45,000,000 Idaho Falls, Idaho, Jan. 3,1961 $4,350,000 
The AEC’s costliest fire, and largest p r o p  
erty loss incident, occurred at a plant which 
produces plutonium parts for nuclear w e a p  

(See description on page 30.) 

3. CHEMICAL EXPLOSION AND FIRE 
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Paducah, Ey., Dec. 13,1962 $2,900,000 
An explosion, followed by an intense, vio- 
lent, local, chemical reaction-type lire within 
a gaseous diffusion cell, caused heavy dam- 
age to adjacent physical facilities. Water 
from overhead sprinklers was rapidly con- 
verted into high-temperature steam which 
actuated most of. the 2,341 sprinkler heads 
that operated during the fire. The automatic 
fire sprinkler system were successful in 
confining f i e  damage within the $162,- 
000,000 building. 
There were no injuries to personnel. (See 
USAEC SERIOUS ACCIDENTS Issues 
#194, 1-3-63; #203, 4-29-63; #215, 
1-17-64). 

4. ROOF DECK FIRE 
Paducah, Ky., Nov. 11, 1956 $2,100,000 
Failure of a process gas compressor seal 
permitted some of the leaking gas to escape, 
to impinge on, and to ignite oil in an ad- 
jacent drip pan and on flexible tygon tubing 
carrying oil to the compressor load bearings. 
The resulting intense, localized fire caused 
rupture of the lube oil supply line, thereby 
allowing additional fuel to feed the fire. 
The fire spread throughout the tar-treated 
built-up composition roof of the 70,000 sq. 
ft., nonsprinklered, two-story building con- 
structed of unprotected steel frame with 
sheet asbestos siding and a metal roof deck. 
The roofing material consisted of a layer 
of tar which served both as a vapor barrier 
and to bind fiberglass insulation to the metal 
roof deck. The roofing was topped by a 
layer of tar binding the outer layer of gravel 
to the thermal insulation below. 
One firefighter was seriously injured‘in a 
fall during efforts to escape from the in- 
tense heat. (See USAEC SERIOUS ACCI- 
DENTS Issue #llS,  211-67.) 

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

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

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

7. REACTOR MELTDOWN 
Idaho Falls, Idaho, Nov. 18, 1958 $1,100,000 
To permit initial very low-level power test- 
ing of an experimental nuclear reactor air- 
craft engine, it was .found necessary to 
modify instrumentation power supplies so 
as to reduce interference from extraneous 
electrical “noise” effects. However, these 
changes had the subsequent net effect of 
causing erroneously low-level power indi- 
cations as the actual reactor power levels 
were subsequently increased. The instru- 
mentation error (due to saturation) gave 
false security as the actual reactor power 
level was slowly increased far  beyond that 
which the reactor was capable of safely 
withstanding. In addition to severe reactor 
damage due to overheating, small amounts 
of radioactive fussion product activity was 
released within the test facility. There 
were no injuries. (See 1959 NUCLEAR 
SAFETY, Vol. 1, #2, p. 57.) 
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Chart X affords a broad view of the 1943- plosion, act of nature, and miscellaneous), the 
1970 accident experience broken down into five type and relative magnitude of AEC loa causa 
categories, which include “reactors” and four would be found to parallel closely those of pri- 
types of “loss cause.” If the causes of the acci- vate industry. Stated differently, .fire, explosion, 
dental losses associated with the nuclear reactor and acts of nature are the principal causes of 
incidents had been distributed between the four property damage in both AEC and private 
loss causes shown on Chart X (i.e., f ie,  ex- industrg. 

CHART X 

LOSS 
MILLI( 
OF 
12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

FIRE REACTOR EXPLOSION ACT of NATURE MISC. 
WUMUU COUU?OUO W n U  CHAW X I V  
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Chart XI shows a breakdown of the AEC 
1947-1970 property damage experience and re- 
flects an average annual loss rate of approxi- 
matelg 3.39$/$100 of AEC-owned property. 

The wide deviations in the AEC annual loas 
experience shown on Chart XI are the result 
of a few high-loss incidents. 

CHART XI 

PROPERTY 
EVALUATION YEARS ILL1 ONS) 

AEC PROPERTY DAMAGE RATIOS': . . 1947-1970 

1947 368.1 

617.8 

1849.8 

1950 1800.0 

2177.1 

3055.1 

4081.0 

6095.9 

1955 6954.2 

7364.1 

7973.2 

8102.5 

10301.8 

1960 10708.6 

11929.9 

12108.8 

13288.9 

14582.8 
1965 15679.3 

16690.0 

17450.9 

18611.9 

20068.3 
1970 22004.3 

0 1 2 3 4 5 
. l r Y  L l t r r m l 1 -  CENTS LOSS/$lOOOFAEC PROPERTY 
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LOSS FROM FIRE nual fire loss ratio maintained up to that time. 
However, the present AEC average fire loss 
ratio of 2.47 (see Chart XII) compares favor- 
ably with that of private industry, a fact simi- 
larly true of the MED experience from 1943- 
1946. 

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- 

CHART XI1 

PROPERTY 
EVALUATION 
($ MILLIONS) 

AEC FIRE LOSS RATIOS 1947- 1970 

__ 368.1 

CENTS LOSS/$lOO OF AEC PROPERTY 
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LOSS FROM CONTAMINATION Personnel exposures were within normal ad- 
ministrative limits and no appreciable radio- 
adivity was released to  the environment. The 
cost of the incident was $45,000,000, of which 

pense for cleanup of radioactive 
in the facility. 

Chart XI11 presents a breakdown by years 
of AEC property damage from contamination. 

largest loss due to contamination in 1969 when 
a fire occurred in a plutonium processing fa- 
cility at Rocky Flats, Colorado, on May ll. 

noted in the chart' AEC experienced approximately $9,600,000 wag based on the ex- 

CHART XI11 

CAUSES OF C O N T A M I N A T I O N  D A M A G E  TO AEC PROPERTY 
AGGREGATE AEC PROPERTY 

DAMAGE LOSS' 
1955-1970 

YEARS 
1955 $ 455,788 

3,147,423 

1,476,599 

751,825 

1,197,901 

1960 1,401,051 

5,85 6,055 

3,313,364 

1,376,054 

1,351,035 

1965 - 3,850,069 

I 835,358 

2,7 7 4,13 6 LEAK-SPIU 

1970 
I 
0 1 2 3 4 5 6 

I I 

* INCLUI ) IS  LOSSES FROM ALL CAUSES 
$ LOSS DUE TO CONTAMINATION 

GN- HUNDREDS OF THOUSANDS) 
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CHART XN 

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

Ind- 
dent 
No. - 

1 

2 

3 

4 

5 

6 

9 

10 

11 

12 
13 

14 

~~ ~~~ ~~ 

AEC 
D.tQ Field Omw i-Contractor R€llllUlo propem 

D.my. 

5-11-69 AI,-Dow Chemical Co--.----- Fire, starting in glovebox storage cabinet, resulted $45,OOO,OOO 
io widespread damage to, and contamination of, 
building and contents. (See USAEC SERIOUS 
ACCIDENTS h e  #306, 12-1-69) 

1962 NUCLEAR SAFETY, Vol. 3, #3, p. 64.) 
Ezplosion and fire in gaseous diffusion cell. (See 

USAEC SERIOUS ACCIDENTS Issues #194, 

1- 3-61 ID-Combustion Engineering-- Reactor excumion. (See TID-5360, Suppl. 4, p. 8; 4,350,000 

2,900,000 12-13-62 OR-Enion Carbide Carp - - - - - 

1-3-63; #203,4-29-63; #215, 1-17-64.) 
11-11-56 OR-Union Carbide Corp- - - Intense localjzed fire from lube oil-process gas re- 2,100,000 

action spread to metal deck roof where fire got 
out of control due to combustible vapor barrier 
in roof deck. Damage limited to upper stow of 
building. (See USAEC SERIOUS LCCIDENTS 
h u e  #115, 2-11-57.) 

9- 3-67 AL-Mason & HangerSilas 1,872,000 

7- 5-65 NY-Harvard University; Fire and etplosion damage in experimental area 1,453,000 

Wind and haWm damage _ _ _ _ _  - - - _ _  - - - - - _ _  - - - _ _  
Mason Co. 

Massachusetts Institute of ensued following beryllium window failure on 
Technology. liquid hydrogen bubble chamber. Eight people 

were injured, one fatally. (See TID-5360, Suppl. 
6, p. 42; TID-22594.) 

11-18-58 U R - G e n e r d  Electric Co----- Reactor fuel element mrUdourn resulted from radia- 1,100,000 
tion monitoring power system deficiency. (See 
1959 NUCLEAR SAFETY, Vol. 1, #2, p. 57.) 

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

drybox line spread to flammable plastic dryhox 
window through ventilating system to main 
filter bank. Much of damage due to apread of 
plutonium confamination during the fire. (See 

ACCIDENTS Issue #130, 11-27-57.) 

widespread contamination to  the reactor room. 
No overexposures. 

1- 5-35 R-eneral Electric Co- - - - - Partial meUdown of reacior during startup. Principal 480,134 
loss resulted from need to remove and replace 
part of reactor core. (See 1962 NUCLEAR 
SAFETY, Val. 4, dtl. p. 104.) 

Large process prcsaure uurael rupture from fatigue- - - 

Carla. which caused adjoining creek to rise to 
record high of 44.5 feet. 

9-29-65 RL-Battelle Northwest---- - ~ - Test reador zirconium tube failure permitted 895,000 

9-11-57 AL-Dow Chemical C o - - - - _ _ -  - Spontaneous metallic plutonium fire in production 818,600 

TID-5360, Suppl. 2, p. 23; USAEC SERIOUS 

11- 9-70 SR-E. I. du Pont de Nemoura Antimony-beryllium source rod separated, causing 511,833 
& co. 

1-10-56 OR-Union Carbide Corp- - - - - 480,134 
9-13-61 AL-Bendix Corp- - - - _ _ _ _ _ _ _ _  Flood damage, attributed to effects of hurricane 449,200 

10-61 SR-E. I. du Pont de Nemours Dislocation and fracture of sluiceways in reactor 400,000 
& co. effluent canals. 

Sea footnotea at end of table. 
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Chart XIV-Continued 

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

Ina- 
dent mb Fidd OlUw I-Coatmctor 
No. 

Remark. 
AEC 

Property 
Damage 

16 11- 6-63 

16 11-20-69 

17 11- 3-64 

18 2-14-66 

19 6-10-53 

20 1-28-52 

w 4-23-6#- 

22 ,&+I?-# 

2% 

24 
25 
26 

27 

28 

29 

30 

31 
32 
33 

34 

9-15-60 

12-29-62 
12-13-63 
6- 4-67 

10-29-62 

12-26-69 

8-15-58 

1-20-65 

6-21-67 

8- 6-70 
7- 2-50 

4-23-58 

RL-General Electric Co- - - - - - Ezplosion and fire in plutonium purification facility, 
(See TID-5360, SUPPI. 5, p. 23; USAEC SERI- 
OUS ACCIDENTS Issue #237, 12-4-64.) 

e i n g  cleanout d decpntpminetion 
@ee m-5860, Suppt k p . - m  
OUS ACCIDENT8 krua Y 1  

RL-General EIecMo Co Roof fira severaiy damaged 
building 

OR-National Lead a_------'- Inadvertent rebose of m i u m  haaptron'd~. No 
ejgnificant radiatior expasum. (See TID-5360, 
Suppl. 6, p. 32.) 

SR-E. I. du Pont Nemours Platform failed or actmtor rods- - . - 

RL-General El.ctric Co- - - - - Firs &troy& 140' fromi,  comtmc- 
#on warehouse. No eprinlrttrs, (See USAEC 

Multistory, unsprinkkred frame remad b u a n g  
destroyed by % . _ _ _ _  Fire invalying &.fuel clnntntr wit& process 
M v e r  led to damage of equipmeat and con- 
tamination spmad, (Sea TID-6a60, Sup& a, * 

p. 20; 1961 NUCLEAR S A F E T Y ,  Vol. !& #4, 
p. 62.) 

Coniaminated cooling water discharged from canyon 
& co. onto floor. NO overexposures. (See TID-5360, 

AL-Holm@ and Narver- _ _  - - - Typhoon dam=- - - - - - - _ -  - - - - - - _ _  - - - - - - - - -  - - - - - 
OR--Coodyear Atomic Gorp--- Transformer in switchyard suffered internal failure.. 
SR-E. I. du Pont de Nemoura Lcak in reactor heat exchanger resulted in loss of 

OR-Government - - - - - - - - - - - - Firs following tractor-trailer accident spread to, 
and ultimately destroyed, cargo and tractor- 
trailer, Bulk of loss due to self-sustaining com- 
bustion of massive uranium. (See TID-5360, p. 
46; AECU 3613, p. 9.) 

&Mason & Hanger- High explosives detonated during remotely-con- 

OR-Union Carbide Corp - - ted fiberboard and fire spread 
wood frame building. (See 

US ACCIDENTS h u e  #139, 

SAN-Lawrence Radiation Material release to atmosphere. (See TID-5360, 

RL-Dough United Nuclear-- Oil fire in heat exchanger cell of reactor-- - - - - - - - - - - 
OR-Union Carbide Cow- - -.. Transformer in main switchyard. Fire--- - - - - - - - - - - 
SAN-Lawrence Radiation Accidental release of tritium occurred when automatic 

safety devices discharged the gas through a 100- 
foot-high exhaust stack. No overexposures. 

SAN-Lawrence Radiation Rotor bolt sheared off and got between generator 
rotor and stator, tearing insulation and shorting 
wiring. 

OR-Union Carbide Corp - - - - - Chemical ezplosion occurred in processing vessel 
l i r  

& co. 

- SERIOUS ACCIDENTS Issue #21,34-52.) 
ce Radiation 

v 

SR-E. I. du  Pont de Nemours 

Suppl. 3, p. 22.) 

& co. heavy water moderator. 

Silas Mason erations. 

Laboratory Suppl. 6, p. 16) 

Laboratory. 

Laboratory. 

397,000 

350,000 

316.900 

294,826 

270,000 

269,578 

258,712 

250,443 

250,050 

250,000 
244,800 
202,000 

200,000 

200,000 

199,923 

185,000 

185,000 
171.000 

165,000' 

140,000 

See footno- at end of table. 
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Chart XIV-Continued 

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

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

46 

46 

47 

48 

49 

50 

AEC mb Field Omm LContrsctor Runub hpatJ. 
D-4- 

Inci- 
dant 
No. 

SR-E. I. du Pont de Nemours Fire followed a hydrogen-eulflde gaa release from 135,300 3-18-60 

6-17-55 

10-26-61 

8-21-59 

5- 6-65 

1-23-49 

1945 

6- 4-70 

1946 

7-23-57 

7-24-64 

11-10-60 

Q co. 
OR-Union Carbide Corp - - - - - 

AIrSandia  Corp. (Sub- 
Wurlitzer.) 

SR-E. I. du Pont de Nemours 
& co. 

NY-Harvard University; 
Massachusetts Institute of 
Technology. 

RL-General Electric Co - - - - 

AL-Los Alamoa Scientific 

SR-E. I. du Pont de Nemours 
Laboratory. 

& co. 
OR-Mallinckrodt Chemical 

LAR-General Electric Co- - - - - 
Workg. 

SR-E. I. du Pont de Nemoura 
& co. 

SAN-Lawrence Radiation 
Laboratory. 

a tritium p r o m  equipment condenser. 
Hydrogen aploSion occurred in 125,000-gallon 

evaporator feed tank. (See USAEC SERIOUS 
ACCIDENTS Issue #86,9-1-55.) 

Fire followed friction or static ignition of "heat 
pad paper" containing powdered zirconium. 

Solution leaked from loosened flange during main- 
tenance work on waste evaporator in hot canyon. 
vaporized and contaminated a crane. (See TID- 

DENTS Issue 8157, 12-15-59.) 

accelerator. ~ 

(See TID-5360, SUPPI. 4, P. 30.) 

5360, Suppl. 3, p. 13; USAEC SERIOUS ACCI- 

Fire in modulator electrical puleing equipment for 

Hexonenitric acid chemical q l o s i o n  followed by 
fire wriousiy damaged building. Spread of con- 
tamination waa minor factor from loss view- 
point. 

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

Solution containing 20 grams of curium-244 and 
americium-243 waa rniniakenly transferred to the 
high level (waate) drain. No overexposures. 

Uncontrolled ether-nitric acid ~ p l o a i o n  in ura- 
nium solution purification plant. 

Crane overturned while handling a reactor core. 
Bulk of l o a  due to damaged rcoetor core. 

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

Fire started in curium processing cave by appar- 
ent overheating of oil bath in glovebox. Loss 
confined to one room, but all contents complete 
loss. Minor release of radioactive materials to 
environment. Damage due largely to fire de- 
stroying equipment. (See USAEC SERIOUS 
ACCIDENTS Issues f169, 11-26-60, 1175, 4- 

132,276 

131,210 

129,423 

127,000 

125,217 

125,000 

124,523 

110,000 

106,225 

102,000. 

101,000 

6-61). 
10-3069 SNFLGeneral Electric Co. - Aira i l  sxplooion occurred in air flpsk component 100,000 

of a 3,000-psi hydraulic oil system. (See USAEC 
SERIOUS ACCIDENTS ~ U C I  1166, 11-19-59.) 

11- 8-57 SR-E. I. du Pont de Nemours Zirconium-clad fuel element failed under test. A 99,007 
& co. series of complications followed, chief of which 

waa contamindad io& W g e  from earth 
baain through abandoned construction pipe- 
linea. No personnel exposure or property damage. 

during an attempt to measure the liquid level 
io a atrontium-90 storage tank. No significant 
exposure. 

3-22-70 RL-Battelle Northweat Ehtimated 1,000 curie strontium-90 release occurred 95,000 

3-26-63 SAN-Lawrence Radiation Crificdifv occurred during subcritical experiment 94,881 
Laboratory. ipvolving fissionable materiala and emall fire 

developed within enclosed concrete vault. (See 
TID-6360, SUPPI. 6, p. 17.) 

&a footnotr at end of bble. 
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AEC INCIDENTS CAUSING OVER $SO,OOO P R O M  DAMAGE OR LOSS 1943-1970 

In& 
d.nt 
No. 

mt. AEC 
propartll 
D.my. 

61 

62 

68 

64 

66 

66 

67 

68 

69 

60 

61 

62 

68 

64 

66 

66 

67 

68 

2-20-62 

11-13-63 

a- 6-58 

1-17-69 

12- a-54 

11-11-56 

8-23-65 

6-19-57 

2-13-58 

6- 6-66 

7-31-65 

8-31-67 

2- 1-51 

9-19-64 

12- 2-46 

3-29-67 

3- 3-67 

9-21-68 

SAN-Lawrence Radiation 
Laboratory. 

&Mason & HangerSilaa 

R M e n e r a l  Electric Co------  
Manon Co., Inc. 

SR-E. I. du Pont de Nerr.c?- 

SR-E. I. du Pont de N e m o m  

RGBat te l I s  Northweat _ _ _ _  - - - 

& co. 

& co. 

M a n &  Corp _ _ _ _ _ _ _ _ _ _ _ _ _  
R L - G e n d  Electric Co-- - - - -  

Nv--Reynolds Electrical & 

RL-Generai Electric Co-- - - - -  

AL-Holmea and Narver_-----  

OR-Mallinckrodt Chemical 

Engineering Co. 

Works. 

NV-Reynolds Electrical & 
Engineering Co. 

OR-Union Carbide Corn- - - - - 
PNR-Westhghouse Electric 

cow.  

SR-E. I. du Pont de Nemom 

AI.-Holmes and Narrer- - - - 
& co. 

Fire initiating in hot plate in research laboratory 
broke out in attic and spread through two- 
story, frame, uxmprinklered building. 

Chemical aplwion in explosivm storage igloo - - - - - - 

Disintegration of emergency furbo gmcmtor from 
overspeed following dual failure of the governor 
and the overspeed trip devices. (See USAEC 
SERIOUS ACCIDENTS Issue R142, 1-21-59.) 

\r..T+:".l" -;-...;+ +.,l,,. rq;l,.-#. l d  e n  O n w O M  

ekdrriwl fin. (See USAEC ACCIDENT AND 
FIRE PREVENTION INFORMATION Issue 
R92, 2-17-59.) mf!(! !P.%~v- ;n I a r y  w a t w   pip^ at  river niimm 

house. 
Heavy water moderator loss due to kak in reactor 

heat exchange?. 
Minor fire and aploe ion following acetone ignition 

in glovebox caused extensive Contamination 

SERIOUS ACCIDENTS h e  6261, 2-16-66.) 
Fire destroyed 36' x 60' Butler building. Major 

damage to generator. 
Chemid  czplosiOn occurred in mlver nitrate re- 

action vessel used to absorb iodine vaponr from 
process off- Incident occurred following 
introduction of efforts to extend useful l i e  of 
iodine 131 removal equipment. (See USAEC 
SERIOUS ACCIDENTS h u e  R134, 7-28-58.) 

spread. (See TID-5360, SUppl. 6, p. 24; USAEC 

Drill f i g  owrlwncd .___ - - - - - _ _  _ -  _ - -  - - - - - - - - - _ - - - -  

EzproSion during manual reignition of oil-fired 
boiler after flameout during teat. 

Helicoptct aeriounly damaged when dropped while 
being unloaded by crane from boat. 

Ether-nitric acid exploaion during attempts to  
remove d e  from pro- tank in uranium 
solution purification building. (See USAEC 
SERIOUS ACCIDENTS h u e  t2, 2-15-51.) 

While electrical cables were b e i i  lowered into a 
teat hole, cub& broh and fell into hole below 

Fire in rnrk pipe rovering in purge and product 

Ezplosion (preaaure rupture) of high pressure auto- 
clave during normal operation due to fatigue 
reaulting from cyclic thermal and mechanical 
&eases. (See USAEC SERIOUS ACCIDENTS 
b u e  #133, 6-24-68.) 

Hrary uvter I n M  whrn water flowed onto reactor 
top from hydraulic lifting of upper shield plug. 

Severe vapc wfinn from ~tnm resulted ir damaee 
to cargo pier, barge slip, and fuel barge. 

dr i  rig. (See TID-6360, SuppL 5, p. 44.) 

room. 

92,798 

92,568 

90,000 

RC n7n 

81 800 

80,000 

76,800 

76,120 

75,700 

75,000 

75,000 

75,000 

75,000 

74,000 

73,000 

71,500 

71,000 

70.844 

S a  footaota 8t and of t s b h  
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Chart XIV-Continued 

AEC INCIDENTS CAUSING OVER $SO,OOO PROPERIY DAMAGE OR LOSS 1943-1 970 
In&- AEC 
dent Dat0 Ndd Omca '-Contractor R.mub p r o m  
No. D.my.  

69 12-65 
70 1-18-67 

71 8-14/1741 

72 

73 

74 

75 
76 

77 

78 

79 

80 

81 

82 

83 

84 

86 

86 

87 

88 

89 

90 

5-47 

3-18-69 

1-22-64 
& 3-2-64 
6-22-68 
9- 9-57 

3-12-67 

5-16-54 

10-16-59 

2-25-64 

12- 9-56 

12- 4-63 

1-10-68 

10-29-61 

6-12-64 

1-29-66 

6-20-68 

5-17-52 

9- 7-55 

8-25-65 

AL-Holmes and Narper _ _ _  
SR-E. I. dn Pont de Nemours 

RGGovernment  _ _ _ _ _  - - ~ - - - - 
& co. 

OR-Union Carbide Corp- - - - - 
NV-EG&G; N V 4 0 v t ;  

AL-LASL 
RL-Peter Kiewit Sons' Co-- - - 

R G D o u g l a s  United Nuclear- - 
OR-Goodyear Atomic Gorp.- - 

NV-Reynolds Electrical & 

RL-Blaw-Knox- _ _  - - - - - - - - - - Engineering Co. 

ID-Phillips Petroleum Cc . . - 

&-Mason & Hanger-Silas 

SR-E. I. du Pont de Nemoura 

AL-Sandia Corp. (Sub-Eagle 

Mason Co., Inc. 

& co. 

Picher). 

AL-Mason & Hanger-Silas 

AL-Government- - - - - - - - - - - - 
Mason Co., Inc. 

AL-Dow Chemical Go ____. _ _ "  

SR-E. I. du Pont  de M e n v m  

AL-Sandia Corp _ _ _ _ _ _ _ _ _ _ _ _ .  
& co. 

AL-Mason & Hanger-Silas 

AL-Reynolds Elec t r id  & 
Mason Co., Inc. 

Engineering Co. 

AL-Maaon & Haoger-SZaa 
Mason Co. 

Damage by watw action to man-made island _ _ _ _  
Heavy watm lou due to leak in heat =changer 

for reactor. 
Range fire. Over t h r e d a y  period, 62 known grass 

and range 6re.s occurred involving 30,480 acres. 
Fin d-oyed two-ntory, frame, unspMklered 

office building. 
Pire in electronics laboratory and ofice trailer- - - - - 

Tunnel colkapscd while backfilling over tunnel roof - 

Rcadorscrammed-- - - - - - - - - - - - .__- ._- - - - - -_- - - -  
Tranafonncr foilwe. No fire. Principal cost for trans- 

Trailer fire caused by overheating of hater  unit---- 

Pire followed by sportaneous combustion in jani- 
tor's closet, destroying building. (See USAEC 
SERIOUS ACCIDENTS Issue 167, 7-27-64.) 

cn'tirniitp accident occurred in process equipment 
waste collection tank. (See TID-6360, Suppl. 3, 
p. 14; USAEC SERIOUS ACCIDENTS Issue 
#163, 4-18-60; 1960 NUCLEAR SAFETY, Vol. 
1, 63, p. 76.) 

Dcfonafim of high ap Ionvcs  during n o d  process- 
ing operation. 

Heaw wdcr moderator IOU due to leak in heat 
-ger for reactor. 

Transporting heat-pad paper in fibre containers to 
vault; the paper flashed and fits spread from paper 
to other parts of the dryroom adjacent to vault. 

High rrploeiosr CbtOMfcd during remotely-con- 
trolled pressing operatiom. 

Aircraft s t r u c k  600' radio tower. Tower collapsed 
and wing tank tom from plane. 

E~ploeion occurred within drybox when burning 
pluiontum chips dropped into carbon tetrachlo- 
ride bath. (See TID-6360, Suppl. 6, p. 52; 
USAEC SERIOUS ACCIDENTS h e  Y246, 
3-12-66.) 

Wdrr ~-p"ly liwn and Are s~rinkler linea frasc-- _ _ _  
Truck Fire. Computer and electronic test equipment 

v& E n m g r  che +e mipt i l lw l  A' wnterline . . - - - 

Pire ir! +pnpnrary comtmction warehouse de- 
etroyed frame building bowing combuatible 
construction materiala. Adjoining acetylene cyl- 
inder storage building also destroyed. (See 
USAEC SERIOUS ACCXDENTS h u e  Y111, 

U . - ; I ~ I ~ -  aqwqq0 ._____ 

former repair. 

damaged. 

11-9-56. ) 

70,000 
70,000 

69,866 

69,000 

67,900 

66,000 

66,000 
65,000 

66,000 

62,365 

61,800 

60,400 

60,000 

68,507 

67,763 

67,000 

56,400 

66 ? 000 

65,673 

64.000 

63,608 

62,637 

SW f-0- at ead of table. 
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Chart XlV-Corrtinued 

AEC INCIDENTS CAUSING OVER $50,000 PRO$"Y DAYACE t R  !.?E5 ?e42 ?'?? 

lad- 
dent mt. Hdd Orno* --Contractor 
No. 

91 

92 

93 

94 

95 

96 
97 
98 

99 

100 

101 
102 

tirebox ezplasion. 

tube when an experimenter overpreswized the 
tube during a leak test. No overexposures. 

12- 9-63 OR-Goodyear .qtcmic c z ~ - - -  C ' f l y ~ y -  i= +J &hln+d nrh;!a nn-trnsm nrr_ 
blading took pkce while psi teat being conducted, 
and wan accompsnied by small fire on exterior of 
compressor sML 

Physics Lab power system in a 4160-volt circuit breaker 
cubicle. Three avitchgear unite damaged. 

4-17-64 RL-General Electric Co - - .  . . The C ~ Z M I E  phcement Q! scme on-rirhd 947 
yo) fuel dementa within reactor necessitated 
reactor reloading with attendant increased costs 
for fuel handling and processing. (See TID-5360, 

RGBat t e l l e  Northwest--- - - - - Rood damage- - - - -  - -  - -  - -  - - - - -- - - - - - - - - - - - - - - - - - 
6- 5-64 AL-Government _ _ _ _ _ _ _ _ _ _ _ _ _  Forest fire on ao @C reservation ~ ~ _ ~ ~ ~ ~ ~ - - - - ~ ~ ~ ~  
1-12-53 SR-E. I. du Pont de Nemoura Ez-plosiac chemical W i m  in evaparator outside 

& co .  building. Minor building and contamination 

4- 9-70 CH--.Argonne Naticne! Srd ~!q b!py.v- ! m ~  re.pqrch_ reoctnr's oywr imonta l  

Laboratory 

9-12-70 NY-Princetor. ?Jk*;, ?!=mr ,P.'..& c+:;I --A+- - ?  ' he  - - r m d n ?  ?* o 

Suppl. 5, p. 28.) 
Jan-Feb. 

damage. (See TID-6360, p. 58: USAEC SERI- 

P i r e  c! ~ p ~ ~ t ~ ~ v ~  ry@c hynto  n r - t  in nitrir nrirl- 
OUS ACCIDENTS h e  Y41, 3-23-53.) 

apturated combustible waste d for cleaning 
up confuminction from prior criticality incident. 
Ektent and magnitude of contamination spread 
by 5re c a d  abandonment of building. (See 

12- 4-51 R M e n e r a i  Electric Cc 

TID-6360, p. 58.) 
9-29-59 SR-F,. 1. du Pant de Nn:n._~r_ - ~ - - ~ ~ c ~  G ~ e n  damand D- - .tnwgo pond darn um'1 

& co.  
6- 6-66 CH-Atomica International-- - - 
6- 2-67 AGMaeon & HangerSilas 

Sodium leak oca&+ in gas-tlred sodium heater- - - - 
High nplositen ddonatrd, cause not determined- - - - 

Mason Co. 

52, ?a0 

52,Mn 

:i , mn 

51 o=l l  

51 .nnn 

51,000 
50,000 
50 000 

m nnn 

5n nnn 

50,000 
50,000 
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Section 2 

'e. . CRlTfCALlM ACCIDENTS 

In the AEC's operational activities !?o+ 'i 
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 resultinir from these excursions 
has been approximately $4,465,000 ; however, 
98% of the property lose was due to the S G 1  
reactor excursion. 

Further study of ttHa accident record reveals 
that nine of the unplanned excursions occurred 

) \ o h i d  h ~ n w  qhipldinlr and three of them oc- 
curred in facilities remotely located with re- 
spect to personnel. Hence, the probability of 
injuries to people was reduced almost to the 
vanishing point. It is also noted that fourteen 
of the accidents occurred during experiments, 
six occurred in production or processing facili- 
ties, and five in reactor activities. In these 
laboratory, production, and reactor facilities 
there were, respectively, two, one, and three 
fatalities. 

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

CRITICALITY ACCIDENTS IN USAEC FACILITlES' 

AW. P I .  1946 

Mar 21.1946 

Am. 1A 196% 

Rb. 8.1964 

Rb 12.1967 

Nor.  lo, 1W1 

a. 26.19a 
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CTlind- 8 I10" aicao 

INHOYOOENEOW WATER MODElUTED 8YSTFX8 
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CRITICALITY EXCURSION INCIDENT 
Oak Ridge, Tenn., Jan. 30, 1968 

Unexpected criticality was achieved in a 
volume of an aqueous solution of a salt of U2”# 
during a series of routine critical experiments 
in progress in a well-shielded assembly area of 
a critical experiments facility. The criticality- 
radiation alarm system functioned as designed, 
the evacuation of personnel from the building 
was prompt and orderly, and the excursion was 
terminated expeditiously by a negative coeffi- 
cient of reactivity and was prevented from re- 
curring by the action of the safety devices. The 
fission yield was 1.1 x lo1*. 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 cm3 of solution 
(15 g of U) were spilled when a rubber- 
stoppered connection immediately above the 
sphere was dislocated. 

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

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

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

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

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

A nuclear excursion and subsequent fire took 
place during a subcritical experiment in a 
shielded vault designed for critical assembly 
experiments. The excursion was estimated at 
4 x lo1? fissions and was followed by oxidation 
of the enriched uranium metal in the assembly. 

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

The total property loss was $94,881. 

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

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

When the excursion occurred, radiation and 
evacuation alarms sounded. All but three em- 
ployees left the building immediately, according 
to well-prepared and -rehearsed evacuation 
plans. Fortunately, they were not in close prox- 
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There was no persome1 cxpsxrz  :: p:;=.rty 
damage. The energy release was estimated t s  
be between 1015 and l O Y 6  fissiccs. F k i s ~ .  psi 
uct contamination, both airborne and contained 
in the metal, decayed sufficiently cvem.i,nht t:, 
allow unhindered continuaticn cf thc expcri 
ment. 

The incident occurred in a critical ex:crirncr.t 
laboratory specifically designed to accommodate 
such occurrences, since events of this cat-re 
cannot be considered entire!? uaexpectzl iz cz 
experimental faeflitg cf this six-t. ;L,, 712 
5360, Suppl. 4, p. 14.) 

CRITICALITY ACCIDENT 
Idaho Falls, Idaho, Jan, 25, I961 

A nuclear e-y,,,T-r:-- -L  - - A - T - -  
C Y L - i u l -  4- lpr' .-.-.-l.-*--d 

-. p -'-..--.-'. 
e. * L..rr..r.-I. 

. I  I L 1"  . .  I * .a,. 

..a-..- .-..-, ...rrrc, --... ", . ~ - 
A nuclear excursion occurred within the re- 

actor vessel, resulting in extensive damage of 
the reactor core and room, and in high radia- 
tion levels (approximately 500-1.000 rem,/hr) 
within the reactor room. 

A t  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, c!f the 
central control rod blade from the core con- 
siderably beyond the limit specified in the 
maintenance procedures. 

stantly by the force of the explosion, and the 
third man died vithia 5.w h c x z  f=!!c:-;i~g t h e  
incident as a result of k j x r j -  t c  the head. 

Two T P ~ ~ P ~ Q  nf thn n-n..~ I V ~  

1 . . - . 1  . 
AL r-'a-b-u A&. A-- 

A C  &h,c 22*;-.--l l. ._ .I - 1 
i.4i.u. Lc. 

-- - - -  - nn * ,  7 .  
" r  --, -- r------- ---..-.-- ---I.. 
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tion exposures in the range of threa to 27 rem 
gamma radiation total-body pyr)rqnrro 7 % ~  
maximum whole-body beta radiatirrr T ~ Q  1 

rem. 
Some gaseous fission prx!~ct: ~ i n p ~ ~ ~ i ? ; ~  y 

radioactive iodine, escaped t o  the a t ~ n c y ~ n ~ p  
outside the building and were c a r r ! ~ J  d n ~ n -  

wind in a narrow plume. Particu!ate f i w i n r  
material was largely confined to  tke r m ~ ~ n ~  

diate vicinity of the building. 
building, with slight radioactivity ir i v m n  

The total property loss was $42250 nnn Cri. 

TID-5360, S ~ p p l .  4, p. 8; 1962 Y ~ t ~ ' 0 - w  

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

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

A nuclear incideEt e c c - r ~ $  i w  prnreqq 
equipment waste collectim + a ~ k  ~ h o n  an R m i -  

dental transfer mas made r?f zhni7t I ; + P ~  3f 

uranyl nitrate soluticr,, c c ~ t ~ i c i n ~  9 h i i t  !Zd 
kilograms of enriched QEI??!IX?? (01 ?DrrPnt 
UZ3') , from critical!y safe prncess a t n r n p  f n n h  
to a geometrically unsafe !a& thrnrirh 1 l*np 
formerly used for waste transfers. 

Limited visua! i ~ 9 p - d i n n o  I n ?  t a d  indiratad 

that no significant property damigo nr lnsq FP- 

sulted beyond the approximite!; I % t W O M l  - - ,  rmst 

to recover contaminated ijrpnivm o n l , + i n n  ro- 

sulting from the incident. 
thiq 

incident, seven received external e x p o ~ c r ~ ~  +n 

radiation. The exposures were 8, 6, 3 95, 1 50 
1.38, 1.17, and 1.17 rem. Twcl k?! 
received external exposures to  the 
rem and 32 rem. No medical treatr?er.t waq re- 
quired for the 21 personnel i c r c ! ~ +  

Accidents Issue #163, 4-18-60.) 

FATAL INJURY ACCOMPAMlEC rY't'pn ' I -  

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

Of the 21 personnel direct!y im~n1-J 

TID-5360, SUPPI. 3, p. 1.4; LTSa4FT ' ~ * ; ~ ~ ~ o  

ACCIDENT 

The chemical operator in+rnaiippd what w ~ q  

one tank into another k~ +n r m + n ; -  m * ~  

plutonium in emujsjoz. q n l ; d ~  r n n + a i n ; v m  . -  -11- 

tonium were probably washed f r o r  tho hntt~m 

of the first tank with nitric acid 3 
sultant mixture of nitrlc arid a ~ d  ~ l * q t p - q - -  
bearing solids was added tc the 

believed to be a dilute zlct - 1 . p  m o 1 7 t t ; r m  f rnv 

i n n  the ernnlPion A Oritiralitp excursion oc- 
ci:rTed immpdiatP1v a f t w  startinn the motor 
tn a nrnwll~r tmp qtirrer at the bottom ot  tne 
second tank. 

TIW onerator fP l l  f r - ~  tho low stepladder on 
rr.h;rh h~ waq Ftandine. and stumbled out  of the 
dnnr into the snow. A second chemical operator 
:r m adjnininp rnom had seen a Rash, whicn 
nrnhahlv resulted from a short circuit when the 
Txrntnr tn  thip qtirrer started. and went to the 
man's assistance. The accident vrctim mumblea 
FP %I+ 0-9 thr\r!gh h e  was  hrirninr LID. Because 
04  th;a ;f w a s  afsiimed 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 
cc-kcr nf T ; m ? ? + v  Tho niiantitv nf nlritonium 
which actually was present in the tank was 
about ten times xiiuLr L ~ U ~  ,wCI.> u ~ , y y u v - -  _- 
be there at driy b ~ ~ ~ i ~  

etfects ot a r a d l L i t l O A  exbusdit *vi::* 
body dose calculate6 LO Le AL,UVV I 

Two other employees rec;e!;re; A 

posure of 134 ana 06 rem, r e q m i Y & .  FAUp 

- - - - - - - a  LI 

..-e - .  

The employee aieci 30 iiuuis iAuA~A L L  ....- ,. 
- - 4" n 

#143, 1-22-59. ) 

NUCLEAR UrCUkbiwn 
Oak Ridge, Tenn., June 16, 1958 
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rem, 341 rem, 298 rem, 86 rer., E6 rrm, 2~F. r ’  

29 rem. 
Area contaminatios,  as s!lg?, 7.*;bh a ~ ~ ~ p .  

tamination costs amocnti~,- :? I-rr 
During this incider,t 1.2 ;< l n l *  

curred. (See  TID-5360, S ~ p p ? !  q, 1’ 
USAES Serious Acciden 
59; CSAEC Health z:: 
Issue #82,9-5-58 ; 1959 
T T ?  4+2 p. 59. 
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135 MW-sec of fission energy. 
More than 200 safety experirnects W P ~ Q  made 

on the Borax I Reactor 3 h ~ h $ f 2 g  nnptw-1 r d  
accidents. For the last test, ccz 
up so that the reactcr -mrr!=! t.c 
tion. 

The tests were carried out by ~ ; t h . ? r q ~ ~ - ; ~ i .  
four of the five control rods far E E ~ Y - : ~  Cn ~ - ~ o  

the reactor critical at a very !ow p T X - - -  ’cw-~’ 

The fifth rod was then fired frcrr. +bo , - n ~  hlT 
means of a spring. In this test, t>e  r d  w ~ q  

ejected in approximately 0.2 3ecor.d~ I * + p r  +b 
control rod was ejected, an exp!cs!rr +N+ ?lare 

in the reactor which carried awzy 
mechanism and blew out the m - c .  A+ hi lo  q 
mile, the radiation !eve! rose f c  27 F- ’F* n , ~  
sonnel were evacuated for  abclit m;pr~+m 

No one was injured and t h e  <pq+rvlrt;nn nf 

the reactor was part of the cost. o f  thP pyppri- 
ment. (See  TID-6360, p. 29.3 

EXCURSION IN AN ENRICHED URANIUM 

Oak Ridge Tenn., May 26, 1954 
WATER SOLUTION 

The experiment in p r n g ~ ~ ~  .t tho +imp nf the 
incident was one in a series designed to  study 
criticality conditicns 3f ~ x ~ l ~ : y - T . r r i + ~ r  snlii- 
tions in annular cylidrica! r n n t n i n p r s  

The cause of the acciclect W ~ Q  I +Q”arPment 
of the central tube, effectively a yini~nn vn,-l tn 

a region of less importawn. Thio diqplwmpnt 
resulted from a dislocatislr -f the ynqitinninv 
spider by a pin, used to  sonzect serfinns of the 
liquid level indicator rack, protruding beyond 
the side of the rack and engagkz ‘I 1 ~ p  nf t he  
spider as the indicator was raised. Removing 
the compressional force from the top of the 
central tube allowed it to fall against the inside 
of the 10-inch cylinder. Although the displace- 
ment was small, it was suficient tn r n u w  a 
large increase in the effect;...? nol -+yn~  mvltinli- 
cation. 

The safety system apparent!y cpr -+pd nor- 
mally and the reaction was stopped ai l tomat i -  
cally. All personnel in the bui!dir.,- d ~ + v ~  tho 
incident were protected by a minimgm nf fi.sw 
feet of concrete shieIding; thevfnro,  n o  sprinva 

exposures were incurred. (Sou TTn-.XG, lc)  n. 
18.)  

SUDDEN INCREASE IN REACflVIlY DURING 
CONTROL ROD TESTS 

Lemont, Ill., June 2, 1952 

lManual mthdrawal 01 a LUJILIU; L ~ i  :Ab... . 
critical assembly caused an accidentai super- 
criticality. 

The operation k i n g  c0ndUCied waa Llle LUiX-  
c -: -- -q - n m v l - v  m - n r i f o o t i i r o A  pnn- 

palAauu W L  Y L G . L - ~ -  -- - 
L L U I  A U U . 3 .  & A r b  &.I 

T) -on  +ban o h r i t  dnnm LlLC 0rU.iULIId rd.. . .  I .  1% - - - & - - I  -..dm -nJ rlriiqino thp uy i u i u b i r i , ,  ------ - 

. . rc.. 

1 --d - , , ,  

the assembly when core changes 

and the first of the series of control rods to be 
ccaceb - x x  i?,zc;+,c~. 

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

u A  1 .  ~ A A -  “L- -1 L--1 m d a  ‘29 twntimotnru 

caused the assembly to become critical and the 
pnwor was leveled off while the desired meas- 
1irewwntq were made. The control rod was then 
rpinsertpd i n tn  the oriainal “in” position. 

With the water still in the assembly, the four  
mprnbrq of the crew then went into the assem- 

trol rod which they had just tested. The proup 

ole w uc. rrl rnd TXKJQ romnvpd 

c -  -&- 

~ - . - 1  - - A -  E..11-. :w-n&aA Withdrawn1 nf Onp 
L f f A i L A L A  irur - - L - J  

- 

L1.- ,,, r *.on- L L ” L A .  f-r +Fc p\rrmnao nf ronlarinr the con- 
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leader went up on the platform, r ~ a c h 4  nut 
with his right hand an:! stzrted t ?  p7-J’ + h ~  
tested rod. As soon as he had w i t f i d n m  it 

about one foot, the center cf the assembly 
emitted a bluish glow a d  a !ar.go hvWn 
formed. Simultaneously, there wm a rx?‘bJ 
explosive noise. The g r x ~  !ex!rr I c t  e -  - +I,- 

control rod which he was rem?.c” 
back into position. Z?re z c v -  
room immediately arc! ~ g t  !P 

12an-.~-l . .  

Four employees rewired r?^.’ii nynnavroa  

ranging from. 12 t2  199 ~2-m.. ( C O P  TTn-.72U”,P 

p. 23.) 

CRITICALITY RESULTS FRCM ERKG? r b ’  

Los Alarnot, N. Mex., Apt. 18, 1952 
CALCULATIONS 

room and assembly. Before decontamination of 
this area was completed, a fire occurred and, 

1 1 1  A % -  L-.:ld:mT ...mn nhan,-3nnod h p -  

cause of the regyroaA nf cnntamination. ( S e e  
TI13-5363, p 14.’ 

- . I  - ,  
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INADVERTENT SUPERCRITICALIT" RESUIT" 

Las Alamor, N. Mex., May 21. 1946 
IN DEATH 

A senior scientist *%as 2 c z - - z r . ~ t r i ~ k -  0 bhn 

technique of critical assem5l;- x? : 
studies and measurerxnt: t'3 ,z:tLrr 
The particular tech:nir;n: EZ;!:;:~ 11: t k  2:::. 
onstration was tc  bricg 2 kc!!:--- SCIT.!:-~--- r _-- - -* 
beryllium amur,:! 2 R~X: rf C + x  
which was resting is, 3 s k i l r  
hemisphere. 

The system was checked svltk 
spacers between the upger hcmlr 
lower shell which C C Z ~ E ~ Z E ?  

material; the system was g ' i '5 t  
time. 

edge of the ~ p p -  heml:y,Fcre ~e?c^? -- +h- 

lower shell while the c k h c  e"~ cf Cht- - _ _ _  '*nnnr -r r 

hemisphere was supported !y 2 ="TC 
This latter edge was per r i t t r?  t- o----rb "rr- - _ _ _  
lower shell slowly. ?,- 
screwdriver, the zthcr k7.1 
upper shell x i ik  5: tl: 
ing at the polar pcint. 

Then the spacers were remzl::? c ?  th-t 
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DRAGON REACTOR EXCURSION 
Los Alamos, N. Mex., Feb. 11, 1945 
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PART V 
I. 

Architect-Engineering: 
Ebasco Services, Inc. New York, Y Y ._.__._____ _ _ - - _ - - _  1,522,000 
Hanford Engineering SpnrirPs Richla-d W-qh _ _ _ _ _ _ _ _ _ _ _ - -  l , i .QL,5SL. 
Fen= & Scisson, Inc., La3 Vega~, Nevada .. _ _ _ _ _ _ _ - - - - - -  

._.__________________________ 4,844,125 Richland Openrime new ^ *  -,.- 
.--  ._______________- - - - - - - - - -  + , ~ ~ l , O ~ O  Idaho Operatic?. QF-0 - - -_  , " ,  

Chicago Operations Office.- - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - -  3,'~~l*"* 

3 4 Y , vuv 

Government: 

- 

*Record continuing as Qf ?2.'31/70 
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APPENDIX A 

FATALITIES 
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BRIEF DESCRlPTlONS OF FATALITES 

MED-AEC 1943-1 970 

No. Data FieldOfBm,' R.muh 
& Facility 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I6 

16 

17 

I8 

19 

20 

21 
22 
25 
21 

26 

26 

27 

28 

4-1543 

E- 3-43 

6- 5-43 

629-43 

7-26-43 

7-26-43 

7-28-13 

i-28-43 

ai6-43 

8-1743 

a19-43 

4- 9-43 

lo- 3 43 

10-1€43 

11- 243 

11- -3 

11-1743 

11-2M3 

11-29-43 

1- 4-44 

1-13-44 

2-11-44 

2-14-44 

2-29-44 

3-3144 

ALA-C 

CL-C 

C G C  

HA-C 

Fu-c 
C L C  

HA-C 

C L C  

C L C  

WR-C 

C L C  

CL-c 

HA-C 

BA-C 

C L C  

HA-C 

C L C  

HA-C 

ctc 

CL-C 

FU-C 

ctc 

C L C  

10-0 

CL-C 

See fwtnota a t  end of table. 
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za 
80 

a1 

82 

88 

84 

86 
86 
87 
88 
89 
40 

41 

42 

4a 

44 

46 
46 
47 

4a 

49 

60 

61 

ss 

68 

64 
66 
66 

67 

68 

68 

60 

61 

a-oc11 

6-244 

6-444 

6-944 

6-2744 

bU-44 

0-14-44 

6-2244 

7-11-44 

7-16-44 

7-17-44 

7-2244 

Gl244 

8-17-44 

1 6 1 4 4 4  

l+lS-u 

lO-Zb-(( 

11- 6-44 

11-11-44 

1-1-6 

1-18-46 

1-22-46 

8- 6-46 

4- MI 

b 8-16 

b 446 

40 

t 022559 
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62 

6a 

64 

66 

66 

67 

6a 

69 

70 

n 

72 

n 
74 

76 

76 

77 

78 

79 

80 

ai 

83 

a8 

a4 

8s 

86 

87 

Bo 

89 

6-11-16 

7- 2-4s 

7-284s 

8- 4-46 

8- 746 

a- 8-46 

S12-46 

S21-46 

lo- 9-46 

11-1616 

11-19-4s 

2- 6-46 

8-19-46 

4- 4 4 6  

621-16 

7- 146 

8- 2 4 8  

8- 7-16 

8-1046 

lo- 7-47 

11-1847 

11-28-17 

1948-46 

s1-a 

8-29-48 

4- -8 

6-2-8 

7-31-40 

41 
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a0 

a1 

99 

a8 
91 

06 

m 

a7 

a8 

sa 
100 

101 
10I 

ioa 

104 

106 

100 

107 

108 

109 

110 

111 

llt 

i ia  

114 

116 

116 

117 

118 

a-2548 

11-2%4# 

11-26-48 

18-lM8 

6-20-49 

6-29-49 

a - 2 ~ 9  

11-1ua 

11-2M9 

18- 1-49 

2-11-60 

4-640 

W28-60 

a- 2-60 

6-81-60 

e 8 1 4  

11-29-60 

I- 2-61 

1-28-61 

2- odl 

8- 8-61 

8-18-61 

8-20-61 

s-1 

4-11-61 

8-26-61 

7-28-61 

W-C 

H A 0  

O R 4  

OR-C 

spcc 

CE-0 

aF-C 

O R 4  

E4-C 

SF-C 

sF-0 

SF-C 

OR-C 

O R 4  

SF-G 

0R-O 

SF-C 

SF-C 

SF-C 

0R-O 

OR-C 

8NR-O 

OR-C 

ID-C 

SF-0 

OR-C 

SR-C 
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119 
120 

121 

7-27-61 

8-1s-61 

SF-C 

OR-C 

Th. hradsn coUIon of two 6.ooo-d. M. tank -amhad th. bodim of both driver& (Sa USAEC SERIOUS 
ACCIDENTS hum 110.8-24-61). 

Durlog the unloading of a m e  d a n  from 8 bocn rl(L a winch truck, one l o d  fell on la Ironworker foranso, r e  
rdthg in hh d u t h  from A &dl frrena .ul brrti. injury. (Sow USAEC SERIOUS ACCIDENTS Irtu 112, 
10-4-61). 

A omch8nid enginedm chat w u  cnmhed rha 8 d . l p  tmck he wu dt.ctfng b . c M  o m  him. 
A limnun fell 16' while checking th. output d a UgbMag tmufomer. He died from 8 fractured sML lad  

bnin injury. 

While worktog 22%' aboveground. a arp.nta & om a faulty boud and fell, dying two &ym hta Y 8 ramlt of 
hgd and brain injuripr rece~ved in the f.U. 

When mheetmetai worker rtepped on la unrtpoatd plrt. of -tal moibg, he fell 41'. moulting in hk duth from 

The wall of 8 warehouse under comtruction N Ma o m  by high wind.. pinning 8 cupentar underneath It. He 

multiple internal and skeletal injuria. 

dbd .I the result of s broken neck. (See USdEc SERIOUS ACCIDENTS Lrw 1141-3-62). 

A tmmc clerk w u  ldlled when tbm ar he wu driving got out of control lad dropM into 8 6' ditch. He died from a 
w h i n g  injury to his chat  with total tnnrrtion ol tb. .art.. 

A hborcr N .~lY~ated when & N buricld d w  EO& I w r  utb whieh N purhd do- upon him by a bull- 
dorn. 

A nvchinU vu electrocuted when tb boom of 8 eru - into cont.et rlth 8 lire pod ine  u he IUbd 8 6wdllght 
from a truck. the current travmUng through tln boom and truck. (Sea USAEC SERIOUS ACCIDENTS Imw 
116,1-11-62). 

& ironworker fell 70' when the unfut.n.d b o d  b N rbnding 00 w u  ~ ~ h d  OE Ita kv lng  by the d o -  
fora of the Impact wrench lie .ru udng. g, did from a commi~utad bul .LpIl fracture. (Sa USAEC SERIOUS 

An ironworker died from a a m  fmetum and brdo injury io. a 22' fall onto a eoncreb floor. (Sa USAEC SERIOUS 

ACCIDENTS Lme 117.1-14-62). 

ACCIDENTS h 117. 1-14-62). 

A arpanta died fmm 8 broke0 neck io. a 28' fa rhr hr m n o d  a phC0 of plyrood corsrfng from a door O m h C .  
lad  fell through th. hole to th. conweta floor Wow. (Sa USAEC SERIOUS ACCIDENTS hum 117,1-1162). 

A pipe6tta.m head N cnuhad w k  8 dum- haebd o m  hinr. 

A buckdrim diad of 8 compound fmctared rMI wh.n 8 hrga n u g e t  fdl  00 him. 

An ironworker una electrocuted whn e ~ .  hitlitlirrektdc rfra w b b  h. wm guiding the- dth hb b o d  00 
tlm loo& 

A haw equipment foreown diad of muitlpb internal .ad akelt.l injuria wh.n th. tnck of 8 hrrp c m ~  4 

An ironworker .pu crushed batwean th. eotmtemdgbt of a CM. aod tha angle iron at th. equipment box on the 

o m  hfm, (9.. USAEC SERIOUS ACCIDENTS hw Cz6.62Jdz). 

tmck ehuh of the CM.. (8.. USAEC SERIOUS ACCIDENTS Irw E26.6-28-62). 

b. wu h d l i n g  .M columo .urp.ndd from th. e ~ c  
& ironworker wm electrocuted w h o  th. bmm of a CM. CUM into con- rith 8 tOOVWUY dLMbution Lirv dlh 

W h h  repdriog a bt, a m.eh.nlc N e k t m a t d  whP. handling la . i r t r i c  pump. 

A -tar 11u killed. during th. moving of a d o l d .  wba h. f d  46' to th. conmot4 floor, m g  hk &AIL (Sr 
USAEC SERIOUS ACCIDENTS h~ #)k 1-7-68). 

Am eqdpment operator appucntly fdl ..Loop while driving 8 jeep mnd 11u Lill.d when the jWP struck a brldp .but- 
mm~t. He d i d  of a m k o U  fmctum aod brain injury. (Sa W E C  SERIOUS ACCIDENTS - W1, 10-lS-SZ). 

A labom huling concrete fell 29' when a concrstch.ollng art rnoviw b o c m ,  audog hlm to ha pp.bd 
off th. phtform 00 whkh h. N rt.nding. He diad of a A-uU fracto~  l a d  b& injw. 

A CIWU d . g r ~ ~  rurtnack b y a  dirblmding truckwbso bstapped in It. p.thd*dlnrJIngitr drim to procad. 

While repairing 8 4 mapar. whfch ru Mocked up, a welder .N p h n d  under the nuchtua when the b l o e U  
PM m y .  He died two &n htcr from multiple inL.mrl injuria 

While . ~ y - p . i n t i ~ g  pump intaka buin. two employem rocdved 

He dkd of multiple internal injuria. 

-ad .ad third d.pr b 

122 6-18-61 SF-C 
121 a-24-61 O R 4  

124 10-18-61 OR-C 

126 10-20-61 OR-C 

126 10-29-61 ID-C 

127 11-14-61 SR-C 

128 11-14-61 SF-C 

129 11-21-61 cH-0 

110 11-29-61 SR-C 

181 12- 7-61 

12-14-61 

OR-C 

lS2 SRC 

188 

lS4 

186 

1-8(Mz 

8-15-62 

s-21-62 

OR-C 

SF-0 

OR-C 

186 S-27-63 SF-C 

b26-62 SF-C 

188 7- 8-62 SF-C 

189 

140 

8-11-62 

9-4-62 

sp-c 

OR-C 

141 9-18-52 

w?%63 

GJ-O 

142 OR-C 

148 11- 8-62 OR-C 

144 1-14-68 

s-663 

OR-C 

146 SR-C 

Sea footnotea at md of table. 

43 

1 0 2 2 5 b 2  
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146 

147 

148 

149 

160 

161 

162 

168 

164 

1SA 

166 

117 

168 
169 

160 

161 

162 

168 

164 

166 

166 

167 

168 

169 
170 

in 

172 

178 

8-17-68 

4-27-68 

6-16-68 

6-20-sa 

9-15-68 

9-19-68 

1&16-68 

1&80-68 

1-14-64 

1-29-64 

2-18-64 

S-1S-54 

8-17-64 

6-6-64 

blS-64 

6-24-64 

6-6-64 

7-8&54 

8-w 

8-11-64 

6-18-64 

9- 7-64 

lGl2-64 

11-16-64 

4- 2-66 

O W  

HA-C 

HA-C 

OR-C 

0R-C 

HA-C 

SR-C 

HA-C 

OR-C 

H A 4  

8p-C 

N Y 4  

NY-C 

OR-C 

O R 4  

R A 4  

0I-C 

OR-O 

OR-O 

9F-o 

OR-O 

SR-0 

OR-O 

OR-C 

SF-C 

duh h. prokbly oud by the ignitim of Lb. -Me solvent in the p.int by aa o p  U&t bulb. (% USAEC 
SERIOUS ACCIDENTS Ircr rrQ 8-2448). 

Th. right wheals of a dump tm& mo ovw an o p e m t h  omcineor when he ntcpped into ita p.th u it N h l f n g  up. 
Ha dl.d of multipto intarnal ininrim 

SERIOUS ACCIDENTS h U9.6-80-68). 
An equipment operator w u  cnmhod a- 8 gacnt. bu& wall by the e o u n m i g b t  of a Q.M. (Sr USAEC 

A rigger died u the d t  of multiple in- hjcph reeeivsd in a f d  from n btkd truck. 

A truckdriver .ru atanding baida a tmck CIW when the erne awung uound, 8tntck him in tbe bad.  and threw 
him bctweea tho countameight and the tmek ab. crashing hk h u d  (compound fracture of the #lull). (SCC USAEC 
SERIOUS ACCIDENTS kp. U9.6-80-68). 

Lnu #66, 12-1M). 

While working on steel girdon at tbe 90' lewd d s-pting to move a sedoold p h k .  it e m s  upmrd. ntriling a 
M e 1  coastrucclon fomnua in th. f.n. thowing him on balance and he fell. He bed of multiple intend and akeleul 
injurh.. 

A p t p a 5 t t a r w q c n u h e d b a t m a ~ e o t m ~ t . n d f ~ o f  a-truek. (SeeUSAECSERIOUSACCIDENTS 

An ironworker fell 60' rhil. en@ in rwnorlng ra dr d e  He died u a result of a Iractured skull m d  bmin Injury. 

An operator d v e d  8 compound .h31 fmctum whra tbe bulldoze? bo N driving overturned. pinning him under 

An hnworkw fall 21'from a .trl pfrdsr w W  en& in bolting procedure& He died of a fmctum n t  tho bum of 

~ t h .  ( S h  USAEC SERIOUS ACCIDENTS Lrr M(. 12-2-68). 

hL.hrll. 

An d.cpfCi.n fall 9' from a d o l &  He did u a &t of a fmetured akuU and brain injury. (h U S A S  SERIOUS 
ACCIDENTS hum WQ SZ8-64). 

An .keponia tachjdm ru &&mcutd rhih dbamwdng M enmrglzad IlO-volt power l a d  rhan hb body 
euno into eont.ct rlth groundad equipment (Sr USAEC SERIOUS ACCIDENTS h u e  166.7;7-M). 

ho Mot plant operaton died u 8 d t  of neond and thlrd d.pa b m  received in a c h d d  e.pldon. (9.. 
U5AEC SERIOUS ACCIDENT8 Irrv #68, besr.) 

A Q.O. b.ew ovw .II o b .  cnmhhg hhent6-a body. 

A Lbadnebrt.nd tnmk - complotdy cnmhod bmtwmn a dump truck t.llg.te md a C d d  while giving truck 
dfl- douk 

iniwialrom ahlchh.didtm&ymkOr. 
A .nlda fall from th mol. through 8 nntihtor Ut, 82' to tbe p a d ,  d V b g  multiple intend and r b C W  

A -t dntha fractamd hL &nU in a 2 V f d  Lhmulh an a- hob to a conQcte door. 

A l a b a d 8  chat rad trunk eompbtdy cnuhod b.trwn the boom of a crane and tho forma into r h k h  bo N 

bdpinc to pow eollent.. 

A lbuna N doetmmtd whfl. worldng on a atmat lighting &cult from the phffom of a ladder truck. 

A plumba mcoivsd fstd injurh. (arubd chat rad haratioar of left lung) when ho fell 88' from a 24' pip. 

A rtrparl.orl r m p l m  b m b  

An eir rMd.n N e k t m c n t d  w M o  luadling a 116volt rxt.ndon cord. 

Two nulatanaaa !welamia. mmoring 8 blank d.nm from a rundown tsnk, relwcd toxic gam and suldlng Ilqutd 
&tine in utauiw rcond and thM degrn bunu of thoir entire bodlea. auring their death.. (Sre USAEC SERI- 
OUS ACCIDENTS h a m  #72,10-19-64). 

mek in a 26' f d  from a bpllt-in iron ladder to the conereta floor in a powor m t -  
fnc pLnt 

A cbadal  operator f d l  20'- a e t a  floor. Ho died u a d t  of a fmtund nkull and bmin injury. (b USAEC. 

door Mow. f.etllrinc hh nhrU and auring b d n  Iniun. 

SERIOUS ACCIDENTS Imu nO.8-21-66). 

WhD. dfmbinc 8 L.ddr. a ptpatta fall l7'to tho 

An uhatoa worker rowiwd a fractwed n N I  w h o  he ...I struck on tho hand by a piace of 4. Iron pip. thrown from 
th top Of B WSw 8v SbOm IpoUnd 

footnotu at end of tsbk 
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174 

176 

176 

177 

178 

179 
180 

181 

182 

188 

184 
186 

18s 

187 

188 

189 

190 

191 

192 

198 

194 

1% 

1% 

I87 

198 

199 

too 

201 

109 
208 

6- 2-66 

6-6-66 

7-29-66 

8-8&66 

8- 9-66 

10-16-66 

11-22-66 

11-26-66 

4-11-68 

614-66 

8-2bMl 

7- 2-66 

7-24-68 

8-26-66 

S19-66 

1-29-67 

8-11-67 

s-22-67 

8- 1-67 

16 4-67 

1-la-68 

4- 7-68 

8-1748 

8-2- 

1616-68 

l2-W-68 

2-24-68 

O R 4  

sF-0 

-4) 

E A 4  

GJ-O 

O R 4  

NY-O 

E A 4  

OR-C 

O R 4  

AGO 

NY-O 

A L 4  

CE-O 

AL-0 

O R 4  

'0R-C 

46 
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4-1040 

S-1840 

b 7-69 

10-1449 

It- 2-59 

It-18-69 

lZ-m-60 

1- 

S l W O  

4-l840 

-1-60 

1- bdl 

1 9 c b l  

*%a 

2-14-01 

blM 

S l H 1  

6-14-61 

9- 7 4 1  

1- 

6-1- 

46 
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O W  

CH-C 

O W  

O R 0  

Nv-0 

m-0 

Nv-c 

O R 9  

BWR-C 

NY-0 

O B 4  

0R-C 

Nv-c 

lrto 

MN4 

N v 4  

lrtc 

Nv-c 

MN-c 

Nv-c 

Blro 

Nv-c 

47 
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.. * 

&28-66 

6-14-8s 

6 8 1 4 6  

7- 6-66 

1628-86 

1-11-66 

1--12-86 

6- 1-66 

6-0846 

6-10-66 

6-17-66 

64448  

-6 

1042-66 

8-11-61 

4- 6 4 7  

4-1-7 

4-14-67 

646-67 

e o d 7  

e 8 0 6 7  

48 
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Nv-c 

Ipc 

0B-C 

Rtc 

Nv-c 

Nv-c 

Nv-c 

Cac 

N v c  

Nv-c 
Nv-c 

Nv-c 

A I 4  
4 

Nv-c 

cac 
Nv-c 
Nv-c 
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APPENDIX B 

RAJXATION EXPOSURES OVER 15 REM 
(Wholdody) 

Awmic Energy Commission 1947-1 970 



FATAL RADIATION EXPOSURE ACCOMPANIES 
CRITICALITY ACClDENT 

(*50%), 134, and 53 rem 

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

The employee died 35 hours later from the 
effects of a radiation exposure tentatively esti- 
mated at 12,000 rem (+SO% ). 

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

Lor Alamor, N. Mex., Dee. 30, 1958-12,OOO 

RADIATION EXPOSURES ACCOMPANY 
CRITICALITY ACCIDENT 

Oak Ridge, Tenn., June 16, 1958461, 428, 413, 
341, 298, 86, 86, and 29 rem 

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

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

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

Using special post hoc methods for determin- 
ing the neutron and gamma exposures of the 
employees involved, it was estimated that the 

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 lQ18 fissions oc- 
curred (See TID-6860, Suppl. 2, p. 25; 
USAEC Serious Accidents Issue #136, 8-25- 
59; USAEC Health and Safety I n f o r m a h  
Issue #82, 9-5-58; 1959 Nuclear Safety, Vol. 
1, #2, P O  59.) 

SUDDEN INCREASE IN REACTIVITY DURING 
CONTROL ROD TESTS 

Lemont, Ill., June 2, 1952-190, 160, and 70 rem 

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

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

The reactor was filled with water with the 
test control rod fully in and the standard Qpe 
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 

, reinserted into the original “in” position. 
With the water still in the assembly, the four 

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

Four employees received radiation exposures 
rane?g from 12 to 190 rem. (See TID6360, 
p. 23.) 

61 

1 0 2 2 5 1 0  



SUSPECT RADlATlON EXPOSURE 
Stanford, Calif., h y 4 v r n  1966150 n m  

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

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

Richland, Wash., Apr. 7, 1962-710, 43 and 
NUCLEAR EXCURSION 

19 rem 

An unplanned nuclear excursion occurred in 
a piutonium processing facility due to the in- 
advertent accumulation of approximately 1600 
grams of plutonium in 46-50 liters of dilute 
nitric acid solution in a 69-liter glass transfer 
tank. The sequence of events which led to the 
accumulation of the plutonium in the tank can- 
not be stated positively. However, it is believed 
that, when a tank valve was opened, the solu- 
tion from another vesel 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 penrons 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 TID4360, Suppl. 4, p. 17.) 

-TED FUEL INCIDENT 
Fmdo Rice, July 24, 1962-100, 58, 24, 18 and 

18 rom 

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

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

The estimated exposure time of the individ- 
uals was 1% seconds. The seven employees’ 
exposures were 100 rem, 58 rem, 24 rem, 18 
rem, 18 rem, 8 rem, and 4 rem. There were no 
radiation injuries as a result of the accident. 
(See TID-6360, Suppl. 4, p. 21.) 

ACCIDENTAL EXPOSURE 
Oak Ridgo, Tonn., Oct. 4, 195763 n m  
An employee received an exposure to radia- 

tion for less than one minute when he mis- 
takenly entered a room containing tanks of 
radioactive residues used in processing irra- 
diated fuel elements. 

The exposure was first discovered when a 
pocket dosimeter was examined at the end of 
the day’s shift and was confirmed when the 
employee’s film badge was processed. He appar- 
ently suffered no ill effects and continued 
working; however, he was transferred to other 
duties. (See TID-6360, Suppl. 2, p. 23.) 
SUSPECT RADIATION EXPOSURE 
Minneapolis, Minn., June 6 1 9 ,  19-50 rem 

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

Although neither proved nor disproved, since 
the employee’s film badge showed an estimated 
external whole-body cumulative radiation ex- 
posure of 60 rem, it was charged to his record. 
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ELECTRON ACCELERATOR EXPOSURE 
Uvermon, Calif., Jan. 6, 195941 rem 

A physicist was exposed while a series of ad- 
justments were being made on beamdefining 
plates in a new electron linear accelerator. Ra- 
diation surveys were made with negative r d b  
when personnel entered the cell after the first 
three adjustment runs. No survey was made 
after the fourth and fifth runs. A survey made 
after the sixth run showed a 1,000 rem/hr level. 

During all entries to the cell, the key which 
was designed to lock all controls in the “OFF” 
position was removed from the control panel. 
It was determined that the film badges had been 
exposed to about 200 Kev energy gamma radia- 
tion. An exposure dose of 41 rem was assigned 
to physicist “A”. This dose was received in a 
period of about one minute, which was the es- 
tablished time he worked alone on plates 3 and 
4 w d  entered the cell to measure very high 
mdiation levels. The next highest reading of 400 
millirem was received by physicist “B”. All 
others received less than 60 millirem. (See 
TID-6360, Suppl. 3, p. 8.) 

INADVERTENT EXPOSURE 
Mercury, Nev., Mar. 1, 1955-39 rem ‘ f  

A security guard was to accompany the radi- 
ation safe& 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 And the radiation safety 
monitors, he contacted his headquarters by 
radio and notified them of his position. He was 
immediately ordered out of the area. 

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

RADIATION EXPOSURE 
Lor Vegas, Nev., Jan. 18, 195628 and 19 rem 

When the prescribed time after a shot had 
elapsed, four employees, dressed in the proper 
protective clothing, were recovering samples 
from a nuclear test area. 

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 
wifhoat the monitor. 
The four men received external radiation ex- 

pasurea of 28, 19, 14 and 4 rem, respectively. 
Upon medical examination, the men showed no 
signs of ill effects. (See TID-5360, Suppl. 1, 
P. e). 

S G I  EXCURSION 
Idaho Falls, Idaho, Jan. 3, 1961-27, 27, 25, 23, 

21, 18, 16 and 15 rem 

CONTAMINATED EQUIPMENT CAUSES 

kreury, Nevu:, ,a 1954-27.8 rem 
EXPOSURIE,. 

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. 

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 600-1000 rem/hr) within 
the reactor room. 

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

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

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

The total property lose was $4,350,000. (See 
TID-6360, Suppl. 4, p. 8; 1962 Nuclear Safety, 
VOl. 3, #3, p. 64.) 

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

l b o  employees were following through the 
routine involved in the calibration of photocell 
detectors. The detectors were placed in the ra- 
diation beam area, 30” in front of the 340-curie 
cobalt 60 source unit. Currents were being re- 
corded for each detector with the source ex- 
posed. Three detectors had previously been 
calibrated: the fourth was placed in position: 
both employees returned to the console; the 
source was exposed and the current output of 
the detector was recorded. After recording the 
current value, employee “A” noted that the 
warning lights were out and assumed that the 
source was no longer exposed. He approached 
the detector located in front of the source, with- 
out making a precautionary radiation survey, 
and started making mechanical adjustments on 
the photodiode. Employee “B” followed “A” 
and aided him in the adjustments. 
“A” received a total-body dose of 18 rem as 

determined by film badge reading, “B” received 
a total whole-body dose of 6 rem. (See TID- 
5360, Suppl. 3, p. 23.) 

. 

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

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

level were done to facilitate insertion and re- 
moval of experiments in the reactor. 
The eight employees received radiation expo- 

surea ranging from 2.6 rem to 21.6 rem. (See 
TID6360, Suppl. 1, p. 18.) 

MPOSURES RESULT FROM HANDLING FISSION 

Eniiok, May 14, 1948-17 rem 
SAMPLES 

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

GAMMA EXPOSURE 
MOKU~, Nov., 1954-15.1 rem 

While handling 66-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 rom 

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 
Middletown, Conn., October 1958-1 5 rem 

(240%) 

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. 
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APPENDIX C 

REPORTABLE* ACCIDENTS, INCIDENTS, AND 
RADIATION EXPOSURES 

USAEC FACILmES 
1959-1 970 

*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*- AEcPropMty 
m = m  -Pge 

NO.' -ma Dtte Field Offi - Cantractor 

5 9 1  1459 SR-E. I. du Pont de Nanoun Bt Co. 0 37,000 
Gasket on head of secondary coudcnsu in unit fded, allowing hydrogen 
sulfide gas to flow into water side of heat cxchqex. Relief valve vented 
open due to overpressure. 4-5 T of p s  rdeased to atmosphere. 

59-2 1- 15-59 AL-Reynolds Electrical & Ens. Co. 0 $20,000 
Booms buckled on two 5@T cranes while lifting 65-ft tower weighing 
38 T. 

59-3 1-17-59 OR-Union Carbide Nuclear Co. 0 586,020 

Multiple circuit breaker failure led to severe dectrid fire. 

594 2- 1-59 AL-Ben& Aviation Corp. 0 322,197 

Dispatch oven failed when a power rday came loose from side of contlol 
box and dropped to bottom of unit. Weight of relay held armature and 
contacts in closed position, energizing oven heaters. 

59-5 

5% 

59-7 

59-8 

59-9 

2-24-59 AGUniveraity of California (LASL) 2 fatalities 
Detonation of explosives instantly killed 2 employees. 

3-25-59 SR-E. I. du Pont de Nemours 10 Co. 0 

Leaking compression fitting. 

3-3 1-59 HA-General Electric Co. 

Plutonium glovebox explosion. 

1-1st degree 
burncface 

4-2-59 SR-E. I. du Pont de Ncmours k Co. 0 

Solvent transfer truck en route from 2Oo.H Arm to plant burial ground 
suddenly applied bnket at a railroud crossiug, causing organic solvent 
containing intermediate level Won product to overflow into the shallow 
reservoir on top of truck tank, then radiation solvent dripped onto road 
surface (0.9 mile). 

4-2-59 OR-Union Carbide Nuclear Co. 0 

During removal of obsolete ventilation ducts, a duct was dropped and 
snapped off a valve on the pump discharge side of coolant cooler. 

59-10 4-10-59 HA-General Electric eo. 1 fatality 
Workman straddling 4-in. pipe fell 59 ft. 

59-1 1 417-59 OR-Union Carbide Nuclear Co. 
Electric motor failure. 

See footnotes at end of Appendix C. 

0 

527,000 

$20,000 

S9,5 18 

38,700 

57,485 

0 

$9,886 
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Injuries*- AECPropey 
NO.' -Type' Date Field Office' - Contractor Exposures D-w 

59- 12 

59-13 

59-14 

59- 15 

59-16 

59- 1 7 

59-18 

59- 19 

59-20 

59-21 

59-22 

59-23 

59-24 

4-17-59 AL-Govemment-ownod Property 0 512,000 

Fire occurred in l-story bedroom dwelling. The caw was combustible 
materials in the vicinity of the floor furnace. 

4-2&59 OR-Union Carbide Nuclear Co. 0 36,500 

Lightning damaged transformer. 

5-1 3-59 ID-WrightChenvBirch 1 fatality 0 

Employee was working on 66ft  scaffold when it toppled. 

5-13-59 LAR-htt & Whitney Aircfaft (CANEL) 0 530,0(30 

Electrical fire due to severe arcing on the line side of heater breakers. 

63-59 SR-E. I. du Pont de Nemoun & Co. 0 5 13,750 

Lightning damaged two 75GWA transformen. 

7- 1-59 AL-UniVenity of C a l i f o d  (LASL) 2 injured 0 

%-in. copper tubing separated from male section of disconnect when 
pmsure w(u applied, loose end of t u b w  wfiipped around striking and 
injuring 2 men. 

7-3-59 SAN-university of California GRL) 0 

Overpressure helium system caused release and distribution of small 
quantity of curium 244, resulting in contamination of laboratory. No 
overexposures. 

7-17-59 AL,-Unive&ty of California W L ]  0 
:ill 

RAGS release. 

7-1 8-59 HA-General Electric Co. 0 
F i e  involving bakery and grocery store. Electrical short in junction box. 

7-27-59 LAR-General Electric Co. 0 

Fin in construction contractor's material caused smoke and fire damage 
to building. 

7-31-59 HA-General Electric Co. 0 

Autoclave explosion. 

8-1-59 NY-Princeton University 0 

Disruption of water service to stellarator caused by overpressure in well 
PUnP supply h e .  

8-659 AGMonsanto Chemical Co. 0 

Drybox explosion. 

$32,400 

S8,SW' 

324,500 

$9,540 

$4,080 

s 12.000 

S 1,933 
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=property m-4 - 
Exposures Lhmage NO.' -ma' Iktt Field Om' - Contradot 

59-25 

59-26 

59-27 

59-28 

59-29 

59-30 

59-3 1 

59-32 

59-33 

59-34 

59-3s 

59-36 

59-37 

59-38 

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

Electrician electrocuted when con- energized frame of welding 
IXUchine. 

8-16-59 CH-Atomics In t e rna t id  0 

8-21-59 SR-E. 1. du Pont de Nemoun & Co. - 0  

Sodium storage tank exploded. 

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

94-59 LAR-General Electric Co. 0 

9-23-59 SR-E. I. du Pont de Nemoun & Co. 0 

9-2959 SR-E. I. du Pont de Nemoun & CO. 0 

Hunicane damagd water dam. 

1G3-59 SR-E. I. du Pont de Ncmoun & Co. 0 

Omhating caused diesel engine damage. 

10-14-59 Atuniversity of California (LASL) 
Explosion occurred while disposing of scrap and waste wtplosiveS. 

Wind damage to aluminum side wall of building. 

Product loss due to sudden leak at a hi& presture vrlve. 

4 fatalities 

10-16-59 ID-Pllillips Petroleum co. 0 

Criticality incident, release of radiorctive mat&. 

10-30-59 AL-B de R Tub Co., subcontnctor 

Barge omturned carrying drill 



No.' -Type2 Date Field Off& - Contractor Injuries' - AECProperty 
Exposures Damage 

59-39 

59-40 

594 1 

5942 

5943 

60.3 

60-4 

60-5 

60-7 

60-8 

609 

12-2-59 AL-Reynolds Electrid & Engr. Co. 1 fatality 0 

12-12-59 SR-E. I. du Pont de Nemoun & CO. 0 $5,200 

An employee was killed instantly in head-on auto collision. 

Loose contaminated particles on the lid of a waste burial box were 
scattered by the wind, ContPmiMhg the ground, locomotive and spacer 
car. 

12- 18-59 CH-Atomics International .1 fatality 

Asphyxiation. Accident occwred at sodium pump loop when an 
inspector entered a pump casing which was 15 ft. deep and about 40 in. 
in diameter to inspect the collar the bottom. 

12-23-59 AL-Petroleum Combustion & Engr. Co. 1 fatality 

Failure of a cable caused jib section of crane to fall and drop : cu. yd. 
bucket of concrete on an employee. 

0 

0 

12-29-59 OR-Nr:tional Lead Co. of Ohio 0 $10,000+ 

An explosion occurred in digester. 

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. 

1-29-60 AL-Holmes & Namr 1 fatality 
Professional skin diver drowned while performing assigned duties at the 
Pacific Proving Ground. 

0 

2-12-60 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 injured, each having 
a fractured leg. The plug was damaged. 

3-3-60 SAN-University of California (LRL) 0 s 12,500 

During the pressing of an experimental high explosive, a detonation 
occurred. 

3-8-60 OR-Union Carbide Nuclear CO. 1 exposed 

An employee was exposed while cleaning up a cell due to the failure of 
the monitoring system to disclose the presence of radioactive cerium 144. 
The exposure was 5,550 rem to the hand (beta dose). 

0 

1-29-60 OR-Union Carbide Nuclear Co. 0 $20,000 

Explosion occurred in a uranium sintering furnace located in a foundry. 
Major structural damage to furnace and buildings. 
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No.' -Type' Date Field Ofice' - Contractor hjuries' - AECProperty 
Exposures -age 

6010 

6G11 

6012 

6Cb13 

6014 

60-15 

60-16 

60.18 

6019 

3-18-60 SR-E. I. du Pont de Nemoun & Co. 0 $135,300 

A hydrogen-sulfide gas release from a procerr- equipment condenser 
caused a tire. The property damage wm to the condenser. 

3-3060 SR-E. I. du Pont de Nemoun & Co. 0 $6,000 

During an electrical storm, lightning struck two 2oohp pump motors in 
an out-ofdoor pump pit. The cost was due to rewinding of the burned 
out motors. 

1 fatality 3- 18-60 
While helping to pour IS gallons of hot soup stock into a steam kettle, a 
kitchen employee slipped, causing hot soup to spiU on his body, resulting 
in first and second degree bums to chest and inside of thighs-2W of 
body. Employee died as a result of the b u m  

AL-Reynolds Elec. & Engr. Co. 

4-13-60 NY-Haxvard University 1 fatality 

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

0 

0 

4- 17-60 HA-General Electric Co. 0 $250,443 

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

4-26-60 OR-Union Carbide Nuclear Co. 0 $39,500 

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 ovmxposures. The cost was 
due to cleanup of the area. 

0 S2 1 6 38 5 45-60 SR-E. I. du Pont de Nemoun & Co. 

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

6-1 5-60 =-Reynolds Elec. & Ens. COT. 0 

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

6-1 1-60 AL-General Electric Co. 0 

Failure of overload switches to operate during severe electrical storm 
caused burnout of transformer. 

$9,9 SO 

$9,098 
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injuries'- AEChoperty 
NO.' -Type' h& Field Offi' - Contractor Exposures Damam 

6020 6-24-60 ID-Phillips Petroleum 1 injured 

Employee seriously injured when portion of a stud (concrete anchor nail) 
ricocheted, entering forehead over right eye and.lod$iog in brain, while 
using a powder-actuated power tool. 

a 2  1 

6022 

6G23 

6024 

6025 

60.26 

6027 

60-28 

6029 

6-28-60 OR-Goodya Atomic COQ. 0 

The stainless steel lining of a new liquid nitrogen storage tank being 
installed collapsed when its contents were partly evacuated during an 
acceptance test. 

7-1 1-60 AL-Los Alamos Medical Center 0 

A 15-KV switchgear located in a subbasement equipment room was 
damaged by fire. 

7-15-60 OR-Mallinckrodt Chemical Works 1 injured 

Hydrogen gas explosion occuned in gas furnace enclosure in metal plant. 
One employee suffered serious injuries. 

74-60 AL-Mound Laboratory 0 

The accidental discharge of radioactive materid into a room occurred as a 
n d t  of pressure buildup in a drybox. This was due to an inlet solenoid 
being locked in the open pcsition and aventing solenoid being closed due 
to a malfunction. The pressure built up to a point that one of the drybox 
gloves blew out, thereby releasing radioactW&particulate material into the 
room. Eleven persons received minor exposurer. 

8-31-60 ID-Fluor Corp., Ltd. 1 fatality 

While an employee was painting the handrails around a silo, he suffered 
fatal injuries when he fell 69 A. 

0 

$7,145 

$12,000 

ss,OOo 

$3 1,360 

0 

9-13-60 SR-E. I. du Pont,de bkmoun dt Co,' , 0 s2s0,Ooo 

Contaminated cooling water discharged from canyon onto floor. No 
overexposures. The large loss ,was due to decontamination. 

9-29-60 SR-E. 1. du Pont de Nemoun & Co. 0 $8,300 

Water leaking through roof during heavy rainstorm damaged transformer. 

6/24-60 SR-E. I. du Pont de Nemoun & Co. 0 $24,000 

During shipment of irradiated fuel elements, 30 to 40 @om of 
contaminated water leaked from the cask. The cost was due to 
decontamination of ana. 

0 S18,132 84-60 OR-Goody~a~ Atomic COT. 
During violent storm, severe pow system disturbance caused oil circuit 
breaker failure. 
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~njuries' - AECProperty 
No.] -Typea Date Field Office' - Cantrpctor Exposures Damage 

60.30 

60.3 1 

60.32 

60-33 

a34 

60-35 

6036 

6@37 

60.38 

60.39 

60-40 

6041 

6042 

10-7-60 AL-Sandia Corp. 0 $16300 

Beechcraft Drone Aircraft, which was to be used for air sampling, crashed 
when radio control was lost in desert. 

1 exposed 
11-8-60 AL-sandia Corp. 1 exposed/injurcd 0 

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

9-13-60 LAR-General Electric Co. 0 $12,000 

During an electrical storm lightning damaged tramformer. 

7- 12-60 HA-Government-Hanford 0 36,000 

15-mile per hour breeze spread a grass fire over 3,000 acres of AEC 
PrOPeflY. 

11-2-60 SR-E. I. du Pont de Nemoun & Co. 0 

Fire in a construction building. 

11-1060 SAN-University of Califomia (LRL) 0 

Fire started in curium processing cave by an apparent overheating of oil 
bath in glovebox. Loss confined to one room, but all contents complete 
loss. No release of radioactive materials to environment. 

$37,100 

$ 1 0 1 , ~  

11-1060 SR-E. I. du Pont de Nemoun & Co. 0 $40,000 

Induced draft fan failed due to uccessive vibration. 

11-14-60 AL-Sandia Corp. 0 $32,000 

Fin occurred in heat paper stored in dry room. 

12-7-60 OR-Union Carbide Nuclear Co. 0 3 10,036 

A full, high pressure, 30.tube gas trailer overturned in the process of 
coupling to tractor. 

1 1- 18-60 HA-General Electric CO. 1 injured 0 

Pipefitter slipped and fell 15 ft. down a shaft. 

12-21-60 HA-General Electric co. 0 $ 12,294 

Buildup of pressure in a steam autoclave r d t e d  in a blowoff which sent 
some material from the autoclave though the building roof. No radiation 
resulted. 

10460 &Edgerton, Germeshausen & Crier 2 exposed 
Two employees were exposed to gamma radiation (18 & 5 rem wb). . 
11-17-60 OR-Union Carbide Nuclear Co. ' 

Ten-ton cylinder of UF6 ruptured. 

0 

0 3 103,260 
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0 ss ,ooot 6 w 3  11/8-28- OR-National Lead Co. of Ohio 
60 - 

Sliptly enri*d uranium tetraauoride lost throuk stack of dust 
collector located in the plrurt. 

61-1 1-3-61 ID-Combustion Engineering, I=. 3 fatalitier $430,000 
' 9 expoteh" ' *  

Explosion within reactor vessel of SL-1 reactor plant. Two members of 
crew were killed instantly by explosion. Third died within about two 
hours as result of injury to head. Maximum overexposure to nine 
emergency crew members during emergency was 27 rem 

61-2 1-9-6 1 AL-ACF Industries, Inc. 
Fire in plating shop. 

67' 

61-3 1-1 1-61 AL-Reynolds Electrical 8EngineeringCo. 0 

T a t  vehicle being tovmd from test b u h r  to dissssmrbG building, prime 
mover accidentally uncoupled and nhicle car d e d  into face of teat 
bunker, damaging car and -1. 

614 

61-5 

61-6 

61-7 

61-8 

61-9 

1-24-61 AL-Los Alamos Scientific Laboratory 1 fatality 
Employee fell from bunker 10-12' to concrete pad. 

2-2-6 1 AL-ACF Industries, Inc. 
Head-on motor vehicle collirioh 

1 fatality 

2-14-61 &La Alunor sdtptific Laboratory 1 fatality 
Employee overcome by solvent vapors while working in enclosure. 

1-25-61 ID-Phillipr Pettdeum CO. 0 

Criticality accident occumd at chemical procerring plant, when U235 
solution accidentally mqcd from geometrically d e  container to unsafe 
vessel leading to momentary occwmcc of chain reaction. There were no 
overmposura. 

3-1041 OR-Centml minois Tower Maintenance Co. 2 fatalities 
Two mployees fell 145' when top section collapsed during erection of 
tower. 

3-16-61 PNR-EiCMery corp. 1 fatality 
3 injured 

M o l d  arrangement rigged for painting overhead structure and ceiling 
of shop collapsed, causing the death of one and injuries to three. 

$27,060 

S8,000 

0 

s 2 s w  

0 

$6,000 
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No.’ -Type1 Date Field O f b ’  - Contractor 

61-10 

61-1 1 

61-12 

61-13 

61-14 

61-15 

61-16 

61-17 

61-18 

61-19 

61-20 

61-21 

5-1 1-61 AL-Mmto  Chid CO. 1 exposed 34,016 

Preasun buildup in closed caustic scrubbex system forced airborne 
radioactive material into room. Employee reaived 71 n m  exposun to 
bone. Ana contaminated. 

(Mound Laboratory) 

1-10.61 SR-E. I. du Pont de Nemoun &Co. 0 
Overhead machine used to didurge reretor components struck 
aluminum I-beun used to support portable 

5-19-61 OR-Goodyeu Atonic C~rp.  0 

Air circuit breaker failed resulting in shutdown of #vm cells. 

7-1 1-61 SAN-Univenity Of CPlifOmi. (LRL) 0 

57,750 

337,130 

513,500 

Fire occurred involving appmximatdy 190 pounds of chemical explosive. 

7-18-61 HA-General Electric Co. 0 ssgoo 
Two Hanford railroad locomotives collided had on. 

4 

8-1-61 HA-Hanford Operations office 0 S8,OOo 

Range fues burned approximately 4,300 acres, probably awed by spuh 
from defective muffler on railroad did locomotive. 

8-14-61 HA-Gcnd Electric Co. 1 fatality 
Employee fatally injured when tnctor rolled backwards out of control 
while he was asrirtingin unloadingit fiom a M e r .  

0 

8-14-61 SNR-GcnCral Electric co. 0 55,700 

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

8-29-61 AGSandiaCorp. 0 514,700 

Flash flood at deactivated base. Removal of 8-12 inches of silt majority 
of cost. 

9-2-61 I&.phillipr Petroleum co. 0 520,ooo 

Compressor malfunctioned, damrgine insulation and Wiring on stator and 
rotor. 

9-7-61 AL-Los Alamos Scientific Laboratory 1 fatality 0 

Employee Wed in motor vehicle accident in which car skidded and 
turned over. 

8-14-61 HA-Hanford Operations Office 0 

Series of bnuh fires caused by violent electrical storm. 
569.865 

64 



injuries4- m ~ o p e r t y  
Exuosures Damam No.’ -Typet Date Field Offa’ - Contractor 

0 3449.200 61-22 913-61 AL-kndix Corp. 

Flood foilowing Hurricane Carla. 

61-23 le2124 SR-E. I. du Pont de Nemoun dC0. 0 s4oo,o0O 
61 

Series of flume failures occuned in SRP reactor cooling water effluent 
system. 

6 1-24 10.25-61 AL-DOW ChnniCa CO. 0 

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

61-25 10-26-61 AL-Sandia Corp. 

6 1-26 

61-27 

61-28 

61-29 

6 1-30 

61-31 

6 1-33 
(P- 
release) 

Fire in dry room. 

10.20-61 AL-Monsanto Chemical Co. 
(Mound Laboratory) 

37,000 

1 fatality $131,210 
3 injured 

1 exposed 

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

10.29-61 AL-Albuquerque Operations Office 0 

Airplane struck 5OO-foot radio towei, coilaping tower. WEng tom from 
plane. 

1 1-7-6 1 AL-ACF Industries, lnc. 0 

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

10-27-61 OR-Oak Ridge National Laboratory 
Employee received beta burns to haads 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. 

1 exposed 

10-15.61 ID-Phillips Petroleum Company 0 

Contractor’s bus collided with private car; 20 bus passengers received 
minor injuries. Private car driver killed. 

9-18-61 ID-Idaho Operations Office 
Flood damage. 

0 

12-19-61 HA-General Electric Co. 0 

Superficial plutonium contamination puncture wound on finger when 
wire pierced glove while wiring inside of a hood. 

SS90 

$57,000 

$34,450 

0 

$lO,OoO 

$7,525 

0 
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h j ~ ~ i ~ ' -  AECRopcrty 
Exporurer -rgt 

No.' -Type2 Date Field Offa' - Contractor 

61-34 

61-36 

61-37 

61-38 

61-39 

61-40 

62- 1 

62-2 

62-3 

62-5 

62-6 

8-1 661 HA-J. A. Jones Construction Co. 0 

Contamination spread occurred while dismantling old laboratory 
equipment in a process building. Five employees received some skin 
contamination. 

12-12-61 ID-Phillips Petroleum Co. 0 
Reactor manually scrammed following f d o n  break caused by restriction 
of primary coolant flow resulting from remnants of transparent acrylic 
resin sight box. 

12461 BH-Brookhaven National Laboratory 0 

Fire in biology laboratory. Major portion of loss was damaged 
equipment. 

4-20-61 HA-General Electric Co. 0 

Uranyl nitrate (1,355 Ibs. of depleted uranium) lost to ground when tank 
trailer was overfilled due to misunderstanding between regular openton 
and their lunch relief. 

4- 13-6 1 HA-General Electric Co. 0 
Approximately 30,000 gals. of nitric acid (100%) lost to chemical sewer 
as result of valves being left open. 

11-21-61 HA-General Electric co. 0 
Approximately 1,089 pounds of depleted uranium lost to chemical sewer 
in plant. 

1-22-62 
Carpenter crushed beneath concrete form. 

2-15-62 SR-E. 1. du Pont de Nemours & Co. 0 
Purging of stack gas sampling line released contaminated particulate 
material requiring washing of 163 vehicles for decontamination. 

@ 

SR-E. I. du Pont de Nemoun & Co. 1 fatality 

2-14-62 NV-Reynolds Electrical & Engineering Co. 0 
Tractor-trailer loaded with drill rig overturned. 

2-21-62 OR-National Lead Co. of Ohio 1 injured 
Hydrogen explosion occurred in uranium casting pot while cover was 
being removed. One employee received severe laceration of head and eye 
injury. 

3- 18-62 OR-Union Carbide Nuclear Co. 1 fatality 
1 injured 

Chemical explosion occurred during routine operations in metal reduction 
furnace. Two operators 35 feet from furnace were burned over 5096 of 
body, one died 12 days later. 

55,100 

516,360 

$10,850 

$13,000 

$12,900 

s9,Ooo 

0 

0 

$7,000 

$420 

$15,500 
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62-7 

62-9 

62- 10 

62-1 1 

62-12 

62-13 

62- 1.4 

62- 1 S 
@nsJ 
release) 

62- 1 6 

62- 17 
(Pres 
release) 

62- 1 8 

62- 19 

62-20 

3-29-62 CH-Argome National Laboratory 1 fatality 

Pipefitter fell 25 feet. 
0 

3-21-62 OR-Union Carbide Nudw Coy 0 $24,700 

Fire occurred in ventilation system, @able cause electrical spark. 
, .  

3-23-62 OR-W. L. Hailey & Co., Inc. 1 fatality 0 

4-7-62 HA-General Electric Co. 3 exposed 0 

Pipefitter crushed by slide of shale from side of trench. 

Criticality incident with piutonium solution. Exposures were 110, 43, 
and 19 rem whole body. 

4-7-62 NV-Reynolds Electrical & Engineering Co. 0 520,000 

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

54-62 AL-BendixCorp. 0 

Electric oven overheated damaging channels in the oven. 

5-23-62 HA-General Electric co. 0 

Air ventilation equipment failure. 

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

Employee received cut on right index finger while cleaning debris under 
pumps in loadout area. 70,000 dlm'detected in excised tissue. Less than 
1096 maximum permissible body burden estimated to remain at wound 
site. 

4-29-62 GJ-Lucius P i h  CO. 0 

Boiler exposion OccuTrcd when electrician attempted to light oil fue. 

62-62 HA-Gend Electric co. 0 

Pipefitter received puncrarc wound in left index fmger while performing 
maintenance work in hood. initial radiation measurement of ~0,OOO 
d/m detected at wound site. Tie excised. Estimate of 10.2096 
maximum pmnissiile b d y  burden remained at wound site. 

6-2062 OR-Union Carbide Nuclear Co. 1 fatality 

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

4-18-62 SR-E. I. du Pont de Nemours &Co. 0 

Gas release from stack. 

4-k-62 NV-Reynolds Electrical & Engineering Co. 0 

Drill rig collapsed. 

$20,430 

5 1 0 , ~  

0 

59,728 

0 

0 

526,Oeab 

$19,088 
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NO.* Date 
Injuries4 - AEcProperty 

Field Office’ - Contnctor Exposutes DamafP 

62-21 

62-22 

62-23 

62-24 

62-25 

62-26 

62-27 

62-28 

62-29 

62-30 

Av/ PNR-We~t ingh~~se  Electric C O ~ .  1 exposed 
June- 
1962 

Employee received quarterly exposure of 8.1 rem during calibration of 
X-ray spectrometer. 

Mar/ ID-General Electric Co. 1 exposed 
July- 
1962 

Employee received exposure of 3.2 rem one quarter and 3.9 rem another. 

7-24-62 OR-Puerto Rico Nuclear Center 7 exposed 
Crane operator thought he had been given all clear si@ and moved rack 
of irradiated fuel elements into position against aluminum window which 
separates exposure mom from reactor pool. Expaswes received were 100 
rem, 58 rem, 24 rem, 18 rem, 18 rem, 8 rem, and 4 rem. All were 
hospitalized for observation. 

7-26-62 AL-Mo-to Chemical CO. 3 exposed 

Opening of calorimeter can accidentaIly discharged alpha contamination 
into room atmosphere, causing surface and pmonnel contamination. 
Cost was due to decontamination. Bone exposures resulted to three 
individuals (26,24, & 23 rem). 
7-29-62 HA-General Electric Co. 0 

Fire in climatizer room apparently caused by overheated electrical 
control ballast on one of the climatizen. 

(Mound Laboratory) 

7-12-62 &Albuquerque Opcrationa Office 0 
Fire in AEC-owned building. 

8-14-62 PNR-Pittsburgh Naval Reacton Office 1 injured 
Train was rammed from rear by another freight train. Courier hurt but 
returned to work within 2 weeks. Damage was to Government railway car 
and contents. 

8- 1 5-62 OR-Union Carbide Nuclear Co. 1 fatility 
Employee died from burns received when flash fire occurred during 
inspection of manhole port in side of oil circuit breaker tank in 
switchyard. 
1G7-62 NV-Reynolds Electrical & Engineering Co. 1 fatility 
Power wagon overturned. 

Aprl AL-Dow Chemical Co. 3 exposed 
June- 
1962 

Chemical operators received 3.1 ran ,  33 rem and 3.4 rem, respectively, 
while processing plutonium metal. 

0 

0 

0 

$4,243 

$22,884 

513,000 

$15,000 

0 

$1,179 

0 
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.---_I I ___.- 

No.’ -Typez Date Field Offie’ - Contractor 

62-3 1 

62-32 

62-33 
(press 
release) 

62-34 

62-35 

62-36 

62-37 
@re= 
release) 
62-38 

62-40 

62-4 1 

6242 

June/ ILLGeneral Electric Co. 
AU% 
1962 

1 exposed 0 

During cleanup of SL-1 incident, empioysr received 3.1 rem whole body 
CXpoSUIe. 

8-24-62 ID-Phillips Petroleum Co. 
HA-General Electric CO. 

0 

Trailer and load (radioactive material shipping cask) were contaminated 5 
remhour, due to iodine l3l leaking from the cask. Cost due to cleanup. 

10-7-62 NY-Martin Co. 
Nuclear electric power plant, McMurdo Sound, Antarctica, damaged by 
fire. No AEC loss. 

10-19-62 OR-Union Carbide Nuclear Co. 

Private driver hit tNCk carrying cylinders of radioactive materials. No 
damage to truck. 

0 

0 

10-21-62 SR-E. 1. du Pont de Nemoun dt Co. 0 

Approximately 700 pounds of. D20 lost when rotameter sight @ss 
Nptwed. 

Septl SAN-Lawrence Radiation Laboratory 1 exposed 

Employee working weekend duties as roving health chemistry monitor, 
received 3.5 rem neutron expo-, as indicated by f3lm badge. 

Slight increase in radioactivity’lcvels caused temporary evacuation. 

Oct- 
1962 

-, . 

11-13-62 ID-phiuip Petroleum Co. 0 

12-3-62 AL-Albuquerque Operatiom Office 0 

Train involving courier coach and two ATMX cars containing weapons 
components (no hi@ explosives) derailed. shipment undamaged. 
Estimated $15,500 repairs to coach and cars acknowledged as railroad 
liability. 

91462 OR-Oak R i d s  Opetrtions OffiCC 0 

12-13-62 OR-Union Carbide Nuclear CO. 0 

12-14-62 OR-Union Carbide Nuclear CO. 0 

Fire in radioactive shipment by train. Shipment undamaged. 

Explosion and fire in cell. 

Truck moving UF6 in cylinders involved in accident with private car. No 
material released. 

$1,600 

0 

0 

s i3,zao 

0 

0 

$2,900,000 

0 
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Injuries'- AlXPropsrty 
Exposures No.' -Type2 Date Field O f f i d  - Contrnctor 

6243 

6244 

6245 

62-46 

6247 

63-1 A 

63-2 A 

63-3 A 

634 A 

63-5 A 

63-6 B 

sept/ A G L O S  Alamos scientific Labontory 1 exposed 
Dee 
1962 

While handling residue in a recovery opmtion, an employee received a 
quarterly exposure of 6.4 rem. 

11-19-62 SR-E. I. du Pont de Nanours & Co. 0 
Cas release from a stack. 

11-2662 SR-E. I. du Pont de Nemoun & Co. 0 

Cas release from a stack. 

84-62 NV-Reynolds Electrical & Engineering Co. 0 

2-28-62 SNR-United Nuclear C~rp. 0 

While attempting to remove stuck pipe, driuing mast was damaged. 

Slag from overhead cutting and welding fell on security curtains 
suspended across room from ceiling to floor, ipiting curtains. 

1-1-63 ID-phillips Petroleum CO. 0 
Truck transporting fuel elements involved in accident with private ce 
Shipment undamaged. 

1-5-63 CH-Atomics International 1 fatility 

Shift su$emsor died of internal injuries and basal skull fracture resulting 
from 54 fall when he stepped backward into open shield plug hole while 
giving Siguals to CrPIle operator. 

1-1063 OR-MdhCkIdt C h d d  W O ~  0 
Truck tmqmtm g radioactive material involved in accident with private 
car. Shipment undamaged. 

1-1063 OR-National Lead Co. of Ohio 0 

Truck transporting uranium fuel slugs involved in accident with private 
csr. Shipment undamaged. 

1-14-63 BH-NY-Nuclear Materials & Equipment 0 
carp. 

One of eleven packages of contaminated precious metals found leaking 
upon axrival at destination. Decontamination of several vehicles and truck 
depots necessitated. 

1-24-63 OR-Government 0 

G o v e ~ ~ t - o w n e d  dwelling totally destroyed by fire believed started in 
defective heating system. 

0 

$25 ,40Q5 

$21 JW 

$9,535 

$16,310 

0 

8 

0 

0 

- $27,560 

$6,787 
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injuries‘ - AECProprt~ 
ExpOmret D=-@ NO.‘ -Typea Date Field O w  - Contractor 

63-7 B 

63-11 A 

63-12 A 

63-13 B 

63-14 B 

63-15 B 

63-16 B 

63-17 A 

63-18 B 

63-19 B 

63-20 B 

63-21 A 

1-26-63 PNR-DuqUeme Light CO. 0 

Fire (definite cause undetermined) OcCuRtd in contractorswned office 
building. Governmentswned office machba, furniture % and other 
equipment damaged. 

2-16-63 NV-C-y D d h g  CO. 1 fatiUty 
During excavation work, a construction worker w u  crushed by a tractor 
when the entire length of the tractor tread ran over his body, causing 
multiple internal injuries. 

2-12-63 RL-General Electric Co. 0 

Promethium 147 contamination found in laboratory rooms; also tracked 
to other parts of building. 

2-1063 AGSandia COT. 0 

During construction of laboratory, power outage resulted in deflation of 
“air structure,” which was completely destroyed by high winds. 

2343 RL-Government 0 
TWO d ~ t h - f i l l   dam^ &ed Out by melting =OW. 

2-26-63 SR-E. I. du Pont de Nmoun & Co. 0 

3-14-63 SR-E. I. du Pont de Nemoun & Co. 0 

3-26-63 SAN-Lawrence Rndiation Laboratory 0 

Fuel element dropped into reactor, damaging clement. 

Tritium release to atmosphere through stack. 

Criticality occurred during subcxitid experiment involving fissionable 
materials and smaU fire developed within enclod concrete vault. 

3-16-63 AL-DOW C h e d  CO. 0 

High-velocity winds aused circuit breaker failure in substation, resulting 
in tire readily controlled by fue extinguisher. 

0 1-12-63 ID-C. F. B ~ u  & CO. 
During subzero weather, water in &cwatc% header froze, damaging 
header. 

4-17-63 RL-General Electric Co. 1 exposed 

Maintenance employee received whole-body exposure of 5 rem while 
working on fuel tube of reactor. 

4-22-63 OR-Union Carbide Corp., Nuclear Div. 0 

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

71 

$33,455 

0 

$8,650 

$10,200 

s 15250 

$24 ,OOO 

~22,000~ 

S94,88 1 

$8,200 

$5,800 

0 

$25 

1 0 2 2 5 9 0  



No.’ -Type2 Date Field Office’ -Contractor Injuriu4 - AEC Property 
EXpOSUret Damage 

63-22 B 

63-23 B 

63-24 A 

63-25 B 

63-26 A 

63-27 B 

63-28 B 

63-29 A 

63-30 A 

63-31 B 

4-2063 NV-Sandia C O ~ .  0 S 14,848 

Fire damaged a d y n a m i c  balloon when gasoline overflowed from 
generator engine and was ignited by engine backfim. Later, on same day, 
high-velocity winds completely destroyed balloon. 

4-25-63 NV-Govemment 
High-velocity winds damaged three balloons. 

0 

4-30-63 OR-Union Carbide Corp., Nuclear Div. 1 fatility 
While testing an ion source, a physicist was electrocuted. 

5-16-63 RL-Kaiser Enginem 5 exposed 

During process of removing control cables from radiographic camera, 
27curie iridium 192 sealed source fell out of cable and remained 
unnoticed on ceil floor for approximately five hours. During this perid, 
approximately 76 workers were intermittently in area where exposed 
source was located. Five individuals exceeded 3.0 rem pcr quarter, 
(15.2,9.6,7.4,4,3.9 rem). 

6-6-63 NV-Reynolds Electrical & E n g i n d g  Co., 9 exposed 

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.) 
4-1 5 / 5 4  CH-Atomics International 
Employee received partial-body exposun of 11 rem while working on 
X-ray diffraction machine. 

InC. 

1 exposed 

6-19-63 NV-Reynolds Electrical & Engineering Co., 0 
InC. 

Drill rig toppled over while leveling adjustments were in process. 

6-25-63 SNR-Marley C~rp .  1 fatality 
During construction of fan cylinder, carpenter fell 65’. Cause of death 
was compound fractured skull, broken neck and multiple injuries with 
massive hemorrhage. 

6-25-63 NY-Pratt & Whitnq Aircraft DiV., 1 fatality 

While operator’s helper was kneeling on top of box, being muved by 
forklift truck, to counterbalance overtranging weight, box tipped forward 
and he fell to ground. He suffered fatal pulmonary embolus seventeen 
days later as result of injuries received in accident. 

CANEL 

4-23-63 AL-D~w Chemical CO. 
Spill of contaminated nitric acid solution. 

0 

312,000 

0 

0 

0 

0 

S17,OOO 

35,662 

72 



I ~ ~ U I ~ C S ~  - m p r o p e r t y  
Exposures Ihrruge NO.' -Type'. Date Field O f l i d  - Contractor 

63-32 B 

63-34 B 

63-35 B 

63-36A 

63-37A 

63-38 B 

63-39 A 

6340 B 

6341 A 

6-2063 AL-m Qlemical CO. 0 3 8 w  
Leak in line carrying high-level plutonium solution caused contamination 
of building and equipment. 

I 8  1 

8-943 PNR-wcstingllolIse Electric colp. 0 

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

6-28/74 SAN-Lawrence Radiation Laboratory 2 exposed 

Two employees received quartedy exposures to their right hands in 
excess of 25 rem, (calendar year exposures of 55 and 44 rem) white 
engaged in transferring radioactive materials into high vacuum chamber 
using short tonp. 

7-23-63 OR-H. IC. Ferguson Co. 1 fatality 
Apprentice pipfitter was asphyxiated while checking for inert gas leak in 
valve pit. 

7-24-63 AL&son & Hpngcrsilas Mason Co., Inc., 0 
Son Antonio, Tex. 

Train derailed. Coach aurying radioactin materials remained upright. 
Shipment undamaged. 

A p r  OR-cmeral Electric CO. 2 exposed 

Two employees rcc.&cd quarterly external radiation exposures, one 3.9 
rem whole body, 32 rem Ieft haad, 14 rem right W, the other, 2.1 rem 
whole body, 27 rem left hmd, 25 rem right hand. Exposures occurred 
while making physical measurements of irradiated beryllium oxide 

June 63 

samples. 

8363 P N R - W d n g h o ~ e  Electric COT. 0 

Shipping cask dropped duting transfer. Contamination removed from 
1 /2-squnre foot spot by removing 1 /8-inch of wooden surface. 

8-6-63 OR-Union Carbide Cow. 0 
Nuclur Division 

Fire (definite caw undetermined) originated in building exhaust system 
md was confined to labonktory hoods and exhaust system; howcvn, 
glloke damaged building. 

8-163 OR-Union Carbide Corp. 1 fatality 

While ironworker was climbing down rolling-type d o l d ,  d o l d  began 
to swing and fold, finally toppling to floor. He held on until d o l d  was 
about halfway down, then fell remaining distance (approximately 6') to 
concrete floor, dying five days later as result of dndl fracture. 

Paducah, Ky. 

59,400 

0 

0 

0 

$43,400 

0 
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6343 B 

63-44 B 

63-45 A 

63-46 B 

6347 B 

6348 A 

6349 B 

63-50 A 

63-52 A 

63-53 A 

63-54 B 

7-23-63 SR-E. I. du Pont de Nrmoun & Co. 0 $lo,@ 

7-25-63 NY-Babcock & Wilcox Co. 1 exposed 0 

Tritium release to atmosphere through stack. 

While engaged in routine radiography, mploye received estimated 
exposure of 6 rem. 

7-1063 NV-Reynolds Electrical & Engineering Co., 1 fatality 

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

InC. 

10-28-63 OR-Oak Ridge National Laboratory 1 exposed 0 

While work was being performed on infrared txitium cell, employee 
received tritium exposure of 125 rem to total body tissue. 

0 

10-3 1-63 RL-General Electric Co. 
Lightning ignited sage and grass at 18 locations. 

0 $7,442 

1 1-6-63 RL-Ceneral Electric Co. 0 $397’000 
Fin (definite caw undetermined) in plutonium purification facility. 
Plutonium contamination in immediate area of fin. Firemen received 
slight skin contamination, readily moved. Costs related directly to fire 
$85,400; decontamination costs S251JOO; overhead related to direct 
losses $60,300. 

11-8.63 SNPeN-Loo Alamor Saenti5c hbomtory 0 

Overpressurization of hydrom feed liner to turbine pump resulted in 
destruction of turbine, shrapnel damaged piper, amddts, etc. 

11-13-63 

High aploaives (120 lbs.) detonated in storage igloo. 

&-Mason & HangerSib Mason Co., h., 0 
Sin Antonio, TUL 

11-15-63 ID-Phillip~ PetrOleUm CO. 0 

Low-level spread of plutonium contamination from glovebox. 

9-2663 A L - ~ I E Z ~ C O .  1 fatality 

When truck brclred over can of paint thinner, can ruptured, spraying 
contents on laborer’s clothing. Flames from dump fire @it4 his 
coveralls, and he died about six w e e b . l a t ~  as d t  of chemical burns 
received. 

12463 AL-EagteSicher CO. 1 injured 

Flash fm (definite cause undetermined) in vault where heat-pad paper 
stored. One employee received fint and second degree bums. 

$70,000 

$92,S68 

S25,45 1 

0 

SS8.507 

74 
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Field O f f i d  -Contractor 
~njuries' - m p r o p e r t y  
Exposures Damage 

63-55 B 

63-56 A 

63-57 B 

63-59 B 

63-60 B 

63-61 B 

63-62 B 

63-63 B 

64-1 A 

64-2A 

64-3 A 

12-943 OR-Goodyear Atomic COT. 0 $S 1,500 

Compressor in cell debladed while onatream, accompanied by small fue 
on exterior of compressor shell. 1 

12-1 2-63 ID-Phillip~ Petralaun CO. ' 0 0 

Truck transporting radioactive material jackknifed. Shipment 
undamaged. 

0 ..I $23,500 12-1163 RL-Covernment 
Fire, probably caused by cigarette, in Government-owned drug store. 

12-13-63 OR-Goodyear Atomic Corp.. I 0 $244,800 

Power transformer failed causing tank to rupture. Insulating oil ignited 
immediately. 

10-17-63 CH-Argonae NationaJ Laboratory 1 exposed 0 

While making adjustment on gradient synchrotron, an employee received 
whole-body exposure of 3.8 rem. 

12-21-63 AL-Mon~anto chemical CO. ' 0 

During installation of Wpper tubing, plastic bag containing plutonium 
oxide was punctured, resulting in contamination of the area. Cost due to 
decontamination. 

OCL- AL-hs Alarnos scientific Laboratory 2 expohd 

Two men engaged in casting operations with normal uranium received 
whole-body skin doses of 152 tcm and 173 mn, respectively. 

Dec. 63 

1031-63 SNPO-N-Pan American World Airways 0 

While in the process of Ioading collimator onto truck, crane began to tip. 
Operator dropped load onto truck in attempt to save crane. Damage to 
crane $5,483; damage to truck $400. 

0 1-20.64 AL-Govemment 
Empty AEC-owned 4ton truck skidded on icy road, Colliding-M'th 
privately owned car carrying five passengers, three of whom were injured. 
The three trudc couriers were bnriscd but otherwise uninjured. 

1-23-64 RL-Gened Electric Co. 0 

Several employees received minor contamination while replacing 
equipment in waste storage facilities. They were readily decontaminated. 
Cost due to decontamination of equipment. 

2-3-64 OR-Union Carbide Corp. Nuclear Div. 0 

Interplant truck shipment of radioactive materials in accident with 
private car. shipment undamaged. 

$7,611 

0 

$5,883 

0 

$2,141 

0 
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No.’ -Typea Date Field Office’ - Contractor ~njuries‘ - AECProperty 
Exposures Damage 

644B 1-25-63 AL-The Bendix Corp. 0 $5,838 

Fin m air-conditioning system, believed to have ban started by cutting 
torch. 

64-5 B 2-25-63 &-Mason & Hanger-Sh Maron Co. 0 560,400 
Burlington, Iowa 

Explosion (definite cause undetermined) during normal pressing 
operations of high explosives. No radioactive material involved. 

64-6A 2-24-63 AL-Mason & Hanger-Silas Mason Co. 0 
Clarksville, Tmn. 

0 

During routine disposal of high explosives waste, brush fm resulted, 
burning about 20 acres of no value. No radioactive material involved. 

64-7A 2-24-63 ID-Phillips Petroleum Co. 0 0 

Truck carrying ll’l-ton shipping cask containing small quantity of 
radioactive material in collision. Shipment undamaged. 

64-8B 2 4 6 3  NV-Holmes & NWCI, Inc. 0 514,000 

Fire (definite cause undetermined) in construction supplies in storage 
yard. 

64-9 A 

64-10 B 

64-11 B 

64-12 A 

64-13 B 

3-1 1-63 SAN-Lawrence Radiation Laboratory 1 fatality 

Electronics coordinator died as result of skull fracture received when car 
which he was driving overturned when he failed to manipulate a curve. 

2-12-63 RL-Ceneral Electric CO. 0 

Pressurizer vessel of reactor loop damaged as result of operating heaters 
without water in system. 

3-1 1-63 RL-Ceneral Electric CO. 1 exposed 

When piece of irradiated wire pierced rubber gIove of millwright and lay 
against his skin approximately three minutes, he received radiation 
exposure to his right thumb of 57 rem. 

0 3-15-63 NY-Materials & Equipment Corp. 
Truck carrying radioactive materials slid into ditch. shipment 
undamaged. 

3- 19-63 . CH-Atomics International 0 

$1,600 

$14,400 

0 

0 

$6,075 

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, contammating it and 
drainage ditch. 
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~njuries' - AECProperty 
NO.' -Type' Date Field O f f i d  - Contractor Exposures Damage 

64-14 B 

64-15 B 

64-16 B 

64-17 B 

64-18 A 

64-19 B 

64-20 B 

64-21 B 

64-22 B 

64-23A 

Jan.- CH-Battelle Memorial Institute 
Mar. 64 

1 exposed 0 

During routine handling of fission products in hot cell, technician 
received quarterly external whole-body exposure of 3.2 nm. 

4-21-64 NV-ReynoIds Electrical & Engiaeering Co., 1 fatality 
InC. 

0 

Driver of 8,OWgal. water tanker tried to jump clear of tanker when he 
lost control of it; however, he was uanbk to do so, and it rolled over him, 
crushing him to death. 

419.64 AL-The Ben& Corp. 0 $5,143 

Lightning damaged switchgear. 

3-3 1-64 CH- Atomics International 0 $23 ,OOO 

Leak developed m sodium loop tubing; resultant vapors corroded 
emissivity coating of six banks of thermoelectric modules, rendering 
them unfit for further urn. 

0 4-22-64 SAN-Advanced Technolo& Laboratories. 
One drum of shipment of five, each drum containing five polyethylene 
bottles of radioactive materials, was damaged during transit. No 
contamination nor release of material nsulted. 

0 

5-1044 ID-Phillips Petroleum Co. 0 S 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. 

0 2-15-64 SR-E. I. du Pont de Nemours & Co. 
Plywood block left in reactor pipehe system following repairs 
disintegrated cauaingncmadioactive contamination of line. 

Jan.- PNR-Duqueme u t  CO. I 2exposed 

Due to errog in addhg doses, two employees received whole-body dose of 
3.2 rem and 3.1 nm, respectidy. 

Mar. 64 

0 4-23-64 
Tritium release to atmosphere through stack. 

SR-E. I. du Pont de Nemoun & Co. 

0 5-18-64 CH-Battelle Memorial Institute 

$10,460 

0 

$19,800' 

0 
Cask, being shipped by truck, found at destination to be emitting 6 
nm/hr (gamma). Investigation revealed cask had been dropped en route. 
Slight area contamination; no significant personnel radiation exposures. 
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~njuries' - AEC Property 
Expo~urer Dam* No.' -Type2 Date Field O f f i d  -Contractor 

64-24 B 

64-25 B 

64-26 A 

64-27 B 

64-28 B 

64-29 B 

64-30 B 

64-31 A 

64-32 B 

64-33 B 

64-34 B 

7-27-64 NY-Westinghow Electric COT. 0 $10,500 

When a junction box developed a short or ground, sparks ignited wooden 
crates nearby. 

6- 12-64 AL-Dow chemical co. 1 exposedtinjund 356,400 

Chemical explosion caused by burning plutonium chips accidentally 
dropped into carbon tetrachloride bath. The thumb and index fmger of 
the operator had to be amputated to effect decontamination because 
flying fragments of plutonium had become embedded in them. 

5-2644 OR-Mallinckrodt ChrmiEal Works 0 0 

Tractor-trailer hauling radioactive material involved in accident with 
private car. Shipment undamaged. 

6-10-64 NV-Reynolds Electrical & Engineering CO., 0 $5 ,Ooo 
InC. 

Vacuum unit, mounted on-semitrailer, being towed by ilat-bed truck, 
which jackknifed, causing semi-trailer to turn over, damaging vacuum 
unit. 

6-3-64 SR-E. I. du Pont de Nemours & CO. 0 

Tritium release to atmosphere through stack. 

6-14-64 SR-E. I. du Pont de Nemours & CO. 0 

Loss of approximately 600 lbs. of heavy water through pipe left open 
inadvertently. 

6-18-64 CH-Notre Dame University 2 exposed 
Two employees received exposures of approximately 180 rem to the 
fingers, while working with 2oooCurie cobalt 60 source. 

7-1-64 AL-Federal Roofmg & siding Co. 1 fatality 

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. 

7-2-64 AL-J-os Alamos Scientific Laboratory 0 

Explosion, attributed to accumulation of unburned gas in area of 
stagnant air movement in furnace upper passageways, damaged boiler 
furnace. 

6-28-64 SR-E. I. du Pont de Nemoun & Co. 0 

Tritium release to atmosphere through stack. 

6-19-64 SR-E. I. du Pont de Nemoun & Co. 0 

Tritium release to atmosphere through stack. 

311,0005 

$8,400 

$11,597 

$11,0005 

$49.5005 

78 



id-4- A E C ~  
Exposures -4v No.’ -Type’ Date Field Of&’ - Contractor 

64-35 A 

64-36 B 

64-37 B 

64-38 A 

64-39 B 

64-40B 

6441 B 

6442 B 

6443 B 

M A  

7-1 064 OR-National Lead Co. of Obi0 0 0 

Drum. of radioactive material and trailer transporting it slightly 
contaminated. Both.nadiIy d e c o n h t e d .  No material release nor 
radiation exposuns. 

4-271 AL-Monsanto Research COT. 1 exposed 

During routine work with poionium in a laboratory, a chemist received a 
kidney dose of approximateiy 45 rem in ensuing year. 

7-10.64 Rt-General CO. 1 exposed 

During pressing operations within glovebox, plutonium sample shattered. 
Ejected fragments caused deeplaceration of employee’s arm and minor 
contamination of adjacent working area (180 rem to bone). 

7-23-64 OR-National Lead Co. of Ohio 0 

When door of freight car broke open d& switching operations, two 
drums containing radioactive matexial fell out. Part of contents of one 
bum spined in yard area but wps recovered. 

4.1 764 R L - G e n d  Electric Co. 0 

5-1 1.64 

Charging error made in loading reactor resulted in exceeding operating 
limits. 

7-22-64 ID-Phillip PetdCUm CO. 1 exposed 
Employee received exposure of approximately 31 nm to one hand and 5 
rem to the othcr while m a n d y  lemayine radioactive flux wires from 
stainless steel tuber. 

7-21-64 BH-Broakhaven National Liboratory 0 

Exploaon in hydrogFn purifier in bubble changer expansion system when 
valve iaadnrtently left in c l o d  positign during purging operation. 
Precoder and adsorber co5  torn open and containing dewar bulged. 

8-13-64 NV-Reynolds Electrical &Engineering Co., 0 
Inc. 

Mobile drill rig developed excessive speed on downgrade, failed to 
negotiate a w e ,  aqd turned m r ,  damaging rig cIvzi88c. 
7-171 SR-E. I. du P a t  de Nemoun & Co. 0 

7-3064 
Leaking nitric acid corroded -yon cell equipment beyond repair. 

8-22-64 SR-Sylcor Division of Sylvania Electric 0 
Products 

Trailer-truck Ioaded with radioactive material collided with private car. 
Lob npments direct damage to fuel elements. Four non-AEC persons 
injured. 

0 

$75 

0 

$5 1 ,OoO 

0 

$11,613 

$10,088 

$6,088 

s2m 
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injuries4 - =Property 
Exposures Dtmage No.’ -Type2 Date Field Office’ - Contractor 

64-45 B 

W B  

6447 A 

6 4 4 B  

6449A 

64-50 A 

64-51 B 

64-52 B 

64-53 B 

9-2-64 RL-General Electric Co. 0 sa,a00 
During n o d  operations, plastic impeller of exhaust fan disintegrated. 
Fragments penetrated housing of adjacent fan causing it to disintegrate. 
Nearby water line was broken and a third fan wit damaged by the flying 
pieces. 

Apr.. SAN-Lawrence Radiation Laboratory 1 exposed 

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

June 64 

9-2-64 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 returned to carrier. 

9-14-64 NV-Reynolds Electrical & Engineering Co., 0 
InC. 

Defective weld on drin 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. 

0 

0 

512,000 

574,000 

9-2364 SAN-Case Foundation Co. 1 fatality 0 
Employee electrocuted when he contacted a drin rig which struck 
overhead power ha. 

1-22/3-2 RL-Peter Kiewit Sons’ Co. 0 566,Ooo 
1500 feet of disposal tunnel collapsed while backfiUing operations were 
in progress. Six weeh later, another 50 feet collapsed. 

7-13-64 W-Lawrcnce Radiation Laboratory 0 59,500 
High explosives accidentally exploded and bumed during normal pressing 
operation. No radioactive material involved. 

7-24-64 SR-E. I. du Pont de Nmoun & Co. 0 s 102,000~ 
Tritium release to atmosphere through stack. 
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1 n j u r i ~ ~  - AEcProperty 
ExpoSuns Damage No.’ -Type2 Date Field Off& - Contncta 

64-54 B 

64-55 B 

64-56 A 

64-57 A 

64-59 B 

6460B 

64-61 B 

64-63 A 

64-64A 

1G1.64 SR-E. I. du Pont de Nemoursdt Co. 0 

Fire (defmite cause undetemziaed) occumd around anion exchange 
column in hot canyon. Fire c a u d  airbornrceontmination to mane wed 
for remote maintenance. Water t o , q d  fne damaged electric motors. 

10-2744 AL-Monsanto Rese;uCh Cov. 0 

Chemical explosion in metal hood dm methanol vapors reached 
flashpoint. Two sets of gloves were shrrdded by the explosion. 
Contamination spread in o p t i n g  area. Three employees received slight 
contamination. 

11-344 RL-CeneraI ElectricCo. 0 
Roof fire (defite cause undetermined) resulted in extensive damage to 
biology building. All laboratory experiments and f~ Housed in building 
lost. Also some valuable records. 

11-1 1-64 CH-Argonne National LabOntW 
h h  valve on autoclave, housed in h d  shipping cask, allowed 
contamiuated water to seep out of cask during transit, contammating 
container and truck floor. 

11-16-64 
Explosion in first stage of nitrogen compressor resulting in shrapnel being 
thrown through roof and also damaging sides of building in which 

Feb.- SAN-Lawrence Radiation Laboratory 1 exposed 

During routine laboratory work, employee received quarterly exposure of 
8.2 rem whole body. 

0 

OR-Union Carbide Corp., Nuclear Div. 

compressor was housed. ~ ..-- - 

0 

Mar. 64 

11-27-64 OR-General Electric Co. 0 

Fin in l0,OOO KVA transformer. 

12-15.64 NV-Reynolds Electricd”&Engineerhg Co., 

When drill rig assembly failed, swivel assembly pipe fell. Rig operator 
killed instantly from crushing blow on head. Another employee received 
head injuries and broken ann. 

12-8.64 RL-General Electric Co. 1 fatality 
1 injured 

Headan collision of interplant locomotive and maintenance car. One 
employee riding in maintenance car died two weeks later from injuries 
received; second employee seriously injured. Cost due to repair of 
maintenance car. 

1 fatality 
IllC. 1 injured 

$21,000 

$34,922 

$3 18,OOO 

0 

$16,000 

0 

$4 1,680 

$2340 

$504 
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Field Office' - CcmtractOf 

6445 B 

g4-66B 

64-67 B 

64-48 13 

64-69 B 

64-70 B 

65-1 A 

65-3 A 

654 B 

12-22-64 ID-Phillips Petroleum co. 0 Sl0,oOo 

Hi@ winds damaged movable test cell building. 

512,7005 0 12-22-64 SR-E. I. du Pont de Nemours & Co. 

Tritium release to atmosphere through anck. 
10-281 NV-Holmes & Nmer, Inc. 0 330,000 

Crane damaged while aboard ship during high seas 1ccomwd by p t y  
winds. 

11-2-64 

0 12-1 744 NV-ReyddS Electrical & w e e r i n g  CO., 
IllC. 

Failure of bridle line dowed crane mast to fall to dmick stand, causinB 
excessive bending of mast members. 

Dec. 64 OR-Union Carbide Corp., Nuciepr Div. 1 exposed 

While sampling, weighing, and grinding uranium oxides ofvarying assays 
in enclosed process system, operator received a lung burden of 0.021 pc. 
The employee will receive an estimated integrated lung dose of 20 rem 
during the first year. 

$17,500 

0 

12-28-64 SAN-Generol Atomic-Division of General 0 320,000 
Dynamics Corp. 

Five plutonium-fueled prototype generators wen destroyed when 
malfunction of hi& temperature environmental test oven caused 
generators to be subject to ambient temperature of over 600'F. 
Generators am designed to withstand maximum ambient temperatun of 
165OF. 
1-1 5 6 5  OR-Union Carbide Corp., Nuclear Dlv. 0 3296,000 

A pip, which was to have been blocked off, was mistalccdy fitted with a 
strainer. 'Lhis error resulted in the irretrievable loss of an aqueour lithium 
solution via its discharge into a waste pond. 

(Operational Incident) 

0 1-2065 SAN-Lamnce Radiation Laboratory, 

An accidental release of radioactive gas (dkharged through a high stack) 
resulted when an employee, intending to tighten a storage vessel fitting, 
loosened it instead. 

Livennon 

0 1-1 7.65 
A mobile &%it and a privately-owned vehicle collided. The exhibit 

OR-Oak Ridge Institute of Nuclear Studies 

driver nmived. minor bnrises. 

S185,ood 

$1 1,185 

82 



~njuries‘ - ~ECProperty 
Exposures Damage 

NO.’ -Typea Date Field Offm’ - Contractor 

65-5 A 

65-6 B 

65-7 A 

65-8 A 

65-9 B 

65-10 B 

65-11 B 

65-12 B 

65-13 B 

1-28-65 NV-Reynolds Electrical and Engineering Co., 1 fatality 

A rotary drill helper was kiUcd instantly when a “fmger” (a 4’ length of 
4” pipe weighing 87 lbs.) fell 85’ from the fingerboard of the mast of a 
drill rig, striking him on the head, neck, and shoulden, The cause of 
death was given as depressed occipital skull fracture with a 4” laceration. 

InC. 

2-5-65 SAN-Lawrence Radiation Laboratory, 0 
Livermore 

An antenna on a scientific trailer was damaged when it snagged a 
telephone line. 

2-2365 NV-Reynolds Electricai and Engineering Co., 1 fatality 

A wireman foreman was electrocuted while working in a switchgear 
cabinet. 

InC. 

2-20-65 OR-Government 0 

A truck, transporting 100 drums of th& residues, overturned. Some 
decontamination was required. 

1-14-65 CH-Atomics International 2 exposed 

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. 

2-20-65 NV-Reynolds Electrid and Engineering Co., 2 exposed 

Two employees, participating in a post-shot drilling operation, received 
estimated thyroid exposures of 31 and 27rem. mpectively, when gaseous 
radioiodine escaped from an “abandonment” valve opened in error. 

1-1 165 SAN-Lawrence Radiation Laboratory, 1 exposed 

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. 

3-5/2565 OR-Union Carbide Corp., Nuclear Div. 
During the fabrication of strontium 89 impregnated graphite-uranium 
oxide spheres, an employee received an estimated cumulative radiation 
exposure of SO rem to each hand. 

InC. 

Berkeley 

1 exposed 

0 

$10,795 

0 

0 

0 

0 

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

During cloud monitoring, when the cloud rose higher .than anticipated 
before the airplane could complete its mission, six AEC contractor 
employees received estimated external whole-body radiation exposures of 
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I I I ~ U ~ ~ U ~  - ~ECproperty 
Exposures Damage No.' -Type' Date Field Offa' -Contractor 

65-13 B- 
Cont. 

65-14 A 

65-15 B 

65-16 B 

65-17 B 

65-18 B 

65-19 B 

65-20 A 

65-21 B 

5.2, 4.7,43,43,4.1, and 4.1 rem, mpedhdy; three USAF personnel 
5.3,4.7, and 4.4 rem, respectively. 

4-2845 OR-Union Carbide Corp., Nucleat Div. 2 exposed 0 

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 seconddegree 
bum developed but healed); the second employee received an estimated 
radiation exposure of 11 rem to the skin. 

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

A drill rig was damaged when it overturned. 

5-6-65 NY-Harvard University and Massachusetts 0 
Institute of Technology 

A fire, attributable to the failure of one or more capacitors in a 
modulator, occurred at an electron accelerator. The amount of loss 
includes equipment damaged beyond repair and the cost of the cleanup 
operation. 

3-29/ AL-Monsanto Research Cop. 1 exposed 

While removing trash f h n  hoods in a plutonium process line, an 
employee received an estimated external whole-body cumulative 
radiation exposure of 3.9 rem. 

4-30-65 

$75,000 

$127,000 

0 

3-2915-9 AL-MOmtO Research Corps 1 exposed 0 

During the proassing of radioactive material, an employee received an 
estimated external whole-body cumdative radiation exposure of 4.6 rem. 

1 exposed 0 5-2245 OR-Oak Ridge National Laboratory 
A physicist received a radiation exposure to the left forefmger estimated 
at 51 rem when the beam shutter on a Van de Graaff machine opened 
without hit knowledge. 

6-14-65 OR-Union Carbide Corp., Nuclear Div. 1 fatality 0 

A lineman was fatally injured when he fell 18' from an electric pole onto 
the sidewalk. Investigation revealed that his body belt was unbuckled. 
The cause of death was a fractured skull. 

6-14-65 LGovernment 1 injured $7,292 

A firetruck being used to fight a brush fm rolled, driverless, from a 
parked position on a mesa into a canyon, dropping 60'. As the result of 
evasive action taken to avoid being struck by the rollaway vehicle, a 
fireman sustained severe injuries to both heels, broken bones in the right 
foot, a mere laceration on the head, and a Severe bruise of the left thigh, 
together with multiple contusions and lacerations. The truck was a total 
loss. 

a4 
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No.’ -Type2 Date Field O f f i d  - Contractor 

65-22 A (-2145 NV-Shaft Drillers, Inc. lfatality , 

An employee suffered fatal injuries w k n  he fdi 24’ from a derrick 
platform onto a concrete pad. The came of death w&s severe depressed 
skull fracture, frontal region; multiple fractures both arms; possible 
internal injuries. 

0 

65-23 A 6-24-65 OR-Oak Ridge National Laboratory 2 injured $2300 

Two cooperative program students were injured when-raq chemical 
explosion occurred in a laboratory as one of the students was attempting 
to make “fireworks” for his own use by mixing red phosphorus and 
magnesium perchlorate. This student suffmd a penetrating injury of the 
right eye, severe bums of the left eye, and blast injury to the chest wall, 
abdomen, upper extremities, and neck;very severe blast injury to the left 
groin. The second student, working nearby (and not involved in the 
“fueworks’* venture) received multiple lacerations to various poreons of 
the body. 

65-24 A 7-5-65 NY-Haward Univers.ty and Massachusetts 7 injured S 1,45 3 ,OOO 

An explosion and fm occurred in the experimental hall of an accelerator 
complex. The incident was caused by the myential failure of the inner 
and outer beryllium windows of a liquid hydrogen bubble chamber. Eight 
penons were injured, one of whom died fifteen days later as the result of 
third degree bums suffered over 60% of the body and a ~ptured  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 fuemen were injured, also: one, smoke inhalation; one 
h g e r  injury requiring ten stitches. The property loss included equipment 
damaged beyond repair and necessary repair costs. 

65-25 B 48-64 AL-Dowchemicalco. 0 $8,810 

While repaneling an office wall, a carpenter leaned a ladder against a row 
of shelving and used the ladder as a work platform. The shelving, from 
which the top brackets had been removed, toppled over, damaging 
beyond repair some of the inspected parts it contained. The carpenter 
jumped to the floor, receiving only minor bruises. 

Institute of Tcchology 1 fatality 

65-26 B 5-6-65 AL-Dow chemical co. 0 
While attempting to activate a product transfer h e ,  contaminated acid 
solution was sprayed out of a flanged union that had not been tightened. 
Thne contaminated employees were readily decontaminated. Cost was 
for decontamination and for replacing contaminated equipment. 

, 

$7357 

65-27. B 5-1045 SR-E. I. du Pont de N ~ ~ O U K  & Co. 0 $33,600 
Process water (2400 Ibs.) was lost when it leaked through an unseated 
sleeve. 

65-28 B 5-16-65 SR-E. I. du Pont de Nemoun & Co. 0 $9,800 
Process water (700 Ibs.) was lost when it leaked through an unseated 
sleeve. 
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injuries' AEC Property 
Exposures Dam* NO.' -Type' Date Field Office' - Contractor 

65-29 B 

65-30 A 

65-31 B 

65-32 B 

65-33 B 

65-34 B 

65-35 B 

65-36 B 

7-2M5 AL-The Bendix Corp. 0 $1 1,183 
Nine weapons components were damaged m an overheated thermotron 
combination oven and refrigerator. Overheating apparently resulted from 
a malfunctioning automatic temperature control. 

7-7-65 SAN-Lawrence Radiation Laboratory, 1 exposedlinjured 

When an employee, assuming an X-ray machine was turned down, 
reached inside of it to change materials, he received an estimated 
radiation exposure of 1,000 rem to the index, middle, and ring fingers of 
the right hand; second-degree burns developed and healed. This resulted 
in a lost-time injury of twelve days. 

7-3 1-65 SNPO-N-Pan American World Airways, Inc. 1 exposed 
An employee was assigned an estimated external whole-body radiation 
exposure of 3 rem after he attempted to unclog a vacuum pipe during 
cleanup operations, unaware that fuel element fragments were caught in 
the coupling. 

Livermore 
0 

0 

7-3 165 RGGeneral Electric Co. 0 $75 ,OOo. 

An explosion 'occurred in a boiler during an attempt to relight the 
oil-fired burner with a kerosene torch after the automatic re-ignition 
system failed to function. 

7-19/3M5AL-Monsanto Research Co. 1 exposed 
An employee received an estimated external whole-body cumulative 
radiation exposure of 5.8 nm while handcurying gammaemitting 
neutron sources during radioactive trash recovery. 

0 

May 65 OR-Union Carbide Corp., Nuclear Div. 1 exposed 0 

An employee, whose assignment involved the fluorination of uranium 
oxides to uranium hexafluoride, nceived a cumulative lung burden of 
0.025 pc. (an accxued annual exposure of 25 rem) 

8-23-65 RL-btteUe-NorthweJt 0 $76,800 
Plutonium contamination spread followed an explosion and fire 
cocuning in a glovebox when cleaning fluid ignited. Ten employees left 
the building immediately. Prompt showering easily removed all skin 
contamination. One employee received 10% of a maximum permissible 
body burden (bone) of plutonium 239 by inhalation. Contamination did 
not spread outside the building. Aboiit 90% of the cost incurred was for 
decontamination. 

1 injured 8-25-65 
After removal of the front of a large nitrogen drybox to permit 
machining of a lithium part, lithium residue dust ignited. The machine 
was damaged. A fireman fell 7' to the concrete floor while fighting the 
fire. He received a broken rib and other less serious injuries. 

OR-Union Carbide Corp., Nuclear Div. $7,915 
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~njuries' - AECPraperty 
Exposures Damage NO.' -ma Date Field Office' - Contractor 

65-37 B 

65-38 A 

65-39 B 

6540 B 

6541 B 

6542 A 

6543 B 

6 5 4  A 

8-27-65 CH-Argonne National Laboratory 0 $35 ,Ooo 

9-9/ 13-65 ID-Govemment 5 exposed 0 

Four transformers were damaged by lightning. 

An airfreight shipment of methyl iodide containing approximately 10 
curies of iodine 131 leaked. Iodine 131 depositions were found in the 
thyroids of sixty-four people known to have ban  m contact with the 
shipment. Five of them received estimated thyroid doses of 18.3,7,5.8, 
3.3 and 1.9 rem, respectively. 

9-1 3 6 5  SAN-Lawrence Radiation Laboratory, 0 

A plastic bag, containing a plutonium metal rod and some 
plutonium-plated pieces, burst into flames when touched by an employee 
as he attempted to place it in a metal container. The fue damaged the 
plastic bag only; cost was for decontamination. 

Livermon (Operational Incident) 

9-5-65 q - E .  I. du Pont de Nmours & Co. 0 

Improper material was used in the decontamination of a heat exchanger, 
necesitating the expense of recleaning the exchanger. 

8-2765 CH-Argonne National Laboratory 0 

Wtning caused the destruction of a breaker and the burning of a 
cubicle. 

9-29-65 RL-Battelle Nrothwezt 0 

A process tube failed, releasing fission products into the reactor core. 
F i o n  product activity spread within the containment vessel and 
activated ventilation containment. Personnel wen 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 usc and the expense of decontamination of 
the reactor system and containment shell. Personnel exposures were 
withinnormaladrninistrativelimits. 

1965 OR-(;oodyear Atomic Corp. 8 exposed 
While performing their regular duties in the conversion of uranium oxide 
to uranium hexafluoride, dght employees received uranium b g  
depositions resulting in estimated 12-month accrued lung doses of 36.29, 
25,22,22,21,20, and 16 rem. 

9-15-65 Rt-General Electric co. 1 exposed/injund 

An employee, unaware that the X-ray emission spectrometer tube was 
"ON" and the shutter was stuck on "OPEN", w ived  X-ray bums to the 
thumb and thne fmgeen of the ri@t hand as he wiped moisture from 
mmde the sample chamber. The radiation dose to the fmgers was 
estimated to be 80,OOO rem. This resulted in a lost-time injury of 100 
days and amputation of a portion of the employee's index finger. 

$30,000 

$7300 

$8,000 

$895 ,OOO 

0 

0 

87 

1 0 2 2 b O b  



NO.' -Type' h t e  Field O f f i d  - Contnctor 

6545 B 

6 5 4  €3 

6547 B 

6548 B 

6549 B 

65-50 B 

6551 B 

65-52 B 

10-13-65 SAN-Lawrence Radiation Labontory, Berkeley 
An explosion and fire occurred in a mechanidy hulty voltage regulator 
at an outdoor switching station. The majority of the cost was incurred in 
repairing the regulator. 

5-8-65 RL-Battclle-Northwest 0 

Failure, due to fatigue, of a l/2" stainleas steel tubing line resulted in the 
loss of approximately 400 Ibs. and the degrading of 1,020 Ibs. of heavy 
water. 

0 

8-2-65 NV-Reynolds Electrid & Enghraering Co., 0 
InC. 

An 80' crane boom fell backward across the top of the crane house, 
smashing the howe and buckling the boom. 

8-25-65 &-Mason & Hangeram Mason Co., Inc., 0 
Burlington, Iowa 

A hail storm damaged stem line inxulation, broke windows, made dents 
m sheetmetal of engineering equipment and autos, and damaged roofs of 
buildings. 

10-15-65 AL-Dow C h a  CO. 10 expwed 
An attempt to unclog a plutonium mrchining coolant recirculation line 
ignited plutonium metal, resulting in the contanination of a major portion 
of the building and parts of another. Ten employees received inhalation 
exposures from .017 to .119 microcuries of plutonium which produce an 
acclued annual dose to the lung of 112,110,83,44,42,28,21,20,16, & 
16 rem. 

10-12/21 AtLor Alamos Scientific Labantory 3-d 
While removing fuel pin htadling rods and reflector pins (for 
metallurgical study) from the rsrmin, of a putially dismantled reactor, 
thm employee received estimated a c t e d  whole-body cumulative 
radiatio~ exposuns of 43.8 and 3.6 rem over a nineday period. 

1 (r23-65 AL-ACF Industries, Inc. 
Fire in a plating laboratory, caused by an electrical fault, ignited 
flammable fume exhaust duct material at that location, and spread 
rapidly through the duct system, igniting several tank exhaust ducts and 
contents of tank consoles. 

10-3065 RGGeneral Electric Co. 0 

During an aluminum jacket dissolution m a disrolver, an exothermic 
reaction mvolving ammonia and/or hydrogen occurred within an electric 
heater, through which these gases were accidentally vented. The reaction, 
which continued for three houn, totally destroyed the heater. 

0 

$9,149 

$7,000 

$7,000 

552,537 

$17,057 

0 

ri '  

54 I ,OOO 

$7200 
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No.’ -Type2 Date Field O f f i i  - Contractor ~njuried - ~ECProperty 
Exuosures Damage 

65-53 B 

65-55 B 

65-56 B 

65-57 A 

65-58 B 

65-59 B 

65-60 B 

65-61 B 

9-30-65 AL-Sandia Corp. 0 $11,037 
After a drop test, a pilot flew too low over the control area. A sonic 
boom damaged structures in the area. 

11-9-65 AL,-Dow Chemical Co. 0 $23,253 
An explosion and fire occurred when acetone fumes from a “cocoon,” 
used in a glovebox paint-stripping operation, contacted a hot muffle 
furnace in another part of the glovebox line. Plutonium contamination 
spread to adjacent rooms and the second floor. Twelve employees 
required skin decontamination; none received @icant internal 
radiation exposures. The cost was for decontamination of facilities. 

0ct.- AL-Los Alamos Scientific Laboratory 2 exposed 

White machining irradiated reactor reflector pins, two employees received 
estimated external whole-body quarterly radiation exposures of 3.8 and 
3.2 rem. 

Dec. 65 

12-23-65 SAN-Stanford Linear Accelerator Center 1 fatality 
(Statewide Steel Co., subcontractor) 1 injured 

A six-ton concrete plank fell, seriously injuring one employee and 
crushing another to death. 

12-26-65 CH-Argonne National Laboratoty 0 
An explosion, resulting from the ignition of a hydrogen-air mixture, the 
hydrogen apparently evolved from nickel-iran batteries, occurred in the 
quipment airlock joining a reactor building and a fuel cycle facility. No 
radioactive material was involved. 

0ct.- SAN-Lawrence Radiation Laboratory, 1 exposed 

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

k . 6 5  Berkeley 

0 

0 

$22,600 

0 

9-13 & AL-Los Alamos Scientifk Laboratory 0 $5,400 
17-65 

Repeated lightning strikes damaged transformers. 

10.345 ID-Phillips Petroleum Co. 1 injured $18,540 
(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 
turned on its side. A Navy employee received fractured ribs and a 
possible back injury. 
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65-62 B 3-19-65 AI.-Dow Chnical CO. 1 exposed $1 306 
When a glove failed in a glovebax, releasing plutonium, an employee 
received a lung deposition of 0.042 pc of piutonium, from which is 
expected an accrued 12-mmth expowe of 36 rem. Cost was for 
decontamination of facilities. 

65-63 B May 65 OR-Puerto Rico Nuclear Center 1 exposed 
During the construction of a mom adjoining a reactor, a carpenter 
received an estimated external whole-body cumulative radiation exposure 
of 7.5 rem 

65-64 B 11-23-65 SR-E. I. du Pont de Nemoun & 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. 

65-65 B 11-2765 AL-DOW Chemical CO. 
R 0 0 5 g  destroyed by high winds. 

0 

66-1 B 1-5-66 RGGened Elactric CO. 0 

An estimated 420 pounds of uranium dution were lort to radioactive 
waste through a milling tank overflow, caused by the failure of a 
normally closed supply line valve. 

66-2 B 

66.3 A 

664A 

66-5 B 

0 

s19,500 

$47,000 

$7,200 

1-29/30 SR-E. I. du Pont de Nemours & Co. 0 $56,000 

Waterlines, draintraps, water-jacketed equipment, and fke sprinkler lines 
W- f r o m  when the temperature dropped to eF., the lowat since 
1899. 

1 - 12-66 SNpO-pM Ameri~rn WOdd Ahways 1 fatality 
An employee died of third-degree burn8 mr 10096 of the body surface as 
the d t  of inadvertent ignition of gasoline and acetate recording tapes 
in preparation for disposal in a burn pit. 

1-1 1-66 NV-Reynolds Electrical & Engineering Co., 1 fatality 

A miner died thirteen dayt aftez being struck on the top of the head by a 
f;rlling rock. His death wu c a d  by respiratory failure due to transverse 
myelitis of the cervical cord caused by the injury. 

InC. 

1-21-66 RL-Douglas United Nuclear 0 

A furnace explosion occurred in a boiler during a test to determine the 
mponse capability of the combtution controls to maintain a proper 
fuel-air ntio during dungiug boiler loads. Considerable stress and 
diptortion to the boiler's refractories and exterior case were sustained. 
Tests were being conducted beawe of a previous boiler explosion. (See 
65-32-B). 

0 

0 

$52,449 
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k . 1  -Type' Date Field Office' -Contractor 

64-68 

66-7 A 

66-9A 

66-10 B 

66.11 B 

66-12 B 

66-13 B 

2-2-66 CH-Atomics Intemtiod 1 exposed 0 

An employee picked up an irradiated fuel sample which fell from a 
transfer tunnei. The radiation exposure, estimated at 58 rem, occurred to 
the skin of the middle phalanx of the fmpn of the left hand. 

2-14-66 OR-Nationai Lead Co. of Ohio 1 injured 

A release of uranium hexafluoride, estitllrrted at 3,844 Ibs., occurred 
when an operator inadvertently unscrewed the valve from the head of a 
10-ton cylinder during a routine startup option. Equipment damage 
was negligible. One employee, who received an inhalation exposure, was 
hospitalized for six days; other personnel who received varying degrees of 
inhalation exposures were treated at the dispensary. Tben were no 
signifcant radiation exposures. Material 1035, $278,826; decontamination 
and cleanup, $21 ,oOO. 

0 3-1 866 BH-Brookhaven National Laboratory 
When the main hydrogen flow through the purifier was begun, an 
explosion occurred at the inlet to the adsorber coil. Immediately, the 
liquid hydrogen contents of the chamber were dumped to atmosphere 
through a safety vent system. 

Between OR-Union Carbide Corp., Nuclear Dip. 0 
3/25 & (Operational Incident) 
3/28-66 

A loss of approximately 50,clOo pounds of mercury was caused by the 
fdw to close a valve isciating the temporary support system. 

3-15-66 SR-E. I. du Pont de Nemoun & Co. 1 exposed 

An employee received an estimated radiation exposun of 29.5 rem to the 
right hand while using a contaminated pipet. 

Jan.- SAN-Lawrence Radiation Laboratory, 2 exposed 
Mar.66 Berkeley 

Two members of a bubble dumber qew received neutron exposures 
during n o d  operations. Their estimated external quarterly whole-body 
neutron expcwuns wen 4.6 and 3 nm. 

4-1 -66 SR-E. I. du Pont 6 Nemow~ & CO. 0 

A forest fire destroyed 178 acres of pine and hardwood trees. 

1-241 AL-Los Atamos Scientific Laboratory 1 exposed 
2-2466 

An OmplOy~ r~~&d 811 &tCd e x t e d  whole-body c~mlJative 
radiation exposure of 5.1 rem (according to his ftlm badge) while engaged 
in plutonium processing. 

$294,826 

$11,600 

$277 ,OOO 

$20,049 

0 
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I I I ~ U ~ ~ C S ~  -  property 
Exposures I)lmpge No.' -Type2 Date Field Office' - Contractor 

66-14 B 44-66 NV-RCYIIOI~S Electdd & Engbreerins CO., 0 Sl1,aOo 
h C .  

An overioad caused the top section of the oust on a drill rig to buckle, 
damaging the mast. 

66-15 B 

66-16 B 

66-17 A 

66-18 B 

66-19 B 

6620 A 

66-21 B 

4-1 7-66 SR-University of Georgia 0 
A fie occurred when a drying oven ovemeated. Faulty loading blocked 
the thermostat sensing element, causiug 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 

While tuning an RF circulator, an employee nceived an estim2ted 
quarterly radiation exposure to the left foot of 300 rem of soft X-rays of 
less than 35 kv. Then was no evidence of erythema. 

Mar. 66 

5-1-66 AL-Mason t HangerSiIas Mason Co., Inc., 1 fatality 

An employee died from crushing injuries to chest and head in a head-on 
motor vehicle collision while driving a Govermnent-owned car. 

Burlington, Iowa 

4-14-66 AL-Sandia Corp. (Bennite Powder Co., 0 
subcontractor) 

While spin rocket grains that had been moved from their molds after 
the inhitting process wen being processed, a flash fm occurred, caused 
by the aluminum core rubbing against the propellant. 

4-21/22 NV-EGkG, Inc. 1 exposed 
An employee canied home in his pants pocket four small cobalt 60 
sources. They were on his person about 12 hours. He nceived an 
estimated dose to the skin of the left thigh of 70 rem. 

5-26-66 ALrChaney & Hop @itman & Bow, 1 fatality 

While painten 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. 

subcontractor) 

6-6-66 OR-Union Carbide Corp., Nuclear Div. 0 
A fm, of undetermined cause, occurred in a laboratory. It was confined 
to one hood and a section of ductwork because of the successful 
operation of a sprinkler head, a fi damper in the exhaust system, and 
other fire protection controls. 

$6,000 

0 

0 

$6,956 

0 

0 

$5,500 
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~njuries~ - AECProperty 
Exposures Damage No.’ -Type2 Date Field Office’ - Contractas 

66-22 B 

66-23 B 

66-24 A 

66-25 A 

66-26 B 

66-27 B 

66-29 B 

66-30 A 

66-32 B 

1 exposed Apr.- NV-Lawrence Radiation Labontory 

While participating in the “high-grading,” or recovery, of selected 
radioactive samples from drill cores at post-shot drilling sites, an 
employee received an estimated quartedy radiation exposure of 28.5 rem 
to the left hand. 

June 66 
0 

5-20-66 SR-E. I. du Pont de Nemoun & Co. 0 $22,600‘ 

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 Labontory, 1 fatality 
Berkeley (Halbach & Flynn,subcontractor) 

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

6-1 7-66 NY-Government 1 fatality 
Two employees were involved in a single- accident; one died eight d s 
later as the result of brain and chest injuries; the other received o y 
minor injuries. 

0 

0 

540,OOo 

$7,200 

1 6-27-66 OR-Union Carbide Corp., Nuclear Div. 0 
An explosion (cause undetermined) occumd in a nitrogen compressor, 
followed by a lower-intensity explosion m an oil demister downstream 
from the compressor. Two men five and ten feet from the point of major 
failure of the compressor received no bodily injuries. The majority of the 
cost was for the repair of damaged equipment. 

6-24-66 CH-Argonne National Laboratory 0 
A trailer containing electronic equipment, being moved by an overhead 
crane, was dropped. Both the trailer and the equipment were damaged. 

6-2-66 RL-Isochem, Inc. 0 $19,746 
During the repair of an air circulation valve, approximately 10 N o n s  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- lM6 NV-Reynolds Electrical & Engineering Co. 1 fatality 
An employee died on July 16 of a pulmonary embolism suffered as a 
complication of injuries (compound fracture of the right ankle, fracture 
of the right shoulder, scalp lacerations) received on June 10, when a 
bucket fell on him during the filling of sandbags. 

6-5-66 CH-Atomics International 0 

Approximately 21 gallons of sodium leaked from a gas-fired sodium 
heater and burned. There were no signifxant exposures to the released 
sodium combustion products, and no sisnificant fallout. 

0 

$50,000 

1 0 2 2 b 1 2  
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~njuries' - AECPropkty 
Exposures Damage NO.' -Type2 Date Field Office' - Contractor 

66-33 B 

66-34 B 

66-36 A 

66-37 B 

66-38 A 

66-39 A 

6640 B 

6641 A 

6642 B 

Apr.- AL-Los Alamos Scientific Laboratory 1 exposed 

An employee received an estimated quarterly external whole-body 
radiation exposure of 3.4 rem while dissolving samples from a test shot. 

4-1 5-66 AL-Los Alamos Scientifk Laboratory 1 exposed 
An employee received an estimated whole-body tritium exposure of 3.1 
rem while loosening flange bolts on a container m a vacuum hood. 

9-22-66 AL-Tmons, Butt & Head, Inc. (Ray E. 1 fataiity 

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. 

June 66 

Johnson Co., subcontractor) 

0 

0 

0 

9-23-66 RL-Isochem, Inc. 0 $13,443 
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 0 515,904 
Apprgximately 100,OOO Ibs. of sodium dichromate were discharged to a 
river via a process sewer due to an improperly installed float mechanism, 
which was designed to stop the flow when the storage tank was full. 

1fJ12-66 AL-7. R. Brennand Construction Co. 
(Triple A Electric Co., subcontractor) 

An electrician was electrocuted while working alone on a transformer. 

1 fatality 

7-9-66 NV-Reynolds Electrical & Engineering Co., 0 .  
InC. 

Rainwater leaking into the control panel of a generator caused a short 
circuit. Wiring insulation ignited, damaging switchgear and the control 
panel. 

6-6/1946 CH-University of Minnesota 
While working in a linear acceleration facility an employee's film badpe 
indicated a reading of 50 rem whole body. 

7-2 1 / CH-Argo~e National Laboratory 1 exposed 

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. 

1 exposed 

l(118-66 

0 

$8,410 
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No.' -Type2 Date Field Of& -Contractor 

66-43 B 

66-44 B 

6645 B 

6 6 4 6 B  

66-47 B 

6648 A 

67-1 B 

10.2 1-66 AL-Monsanto Research Corp. 0 $19,100 

An undetermined gnall quaatity of plutonium 238 was released when a 
doublecontained vessel, nearly full of drybox sieved material exploded, 
dispersing a quantity of the waste material into the laboratory. 

10.1266 OR-Gmdyear Atomic Corp. (Operational 0 
Incident) 

A lubricating oil failure occurred in a cell during normal operations. A 
valve was probably closed inadvertently. Repair of equipment damage, 
$50,925; offstream losses, $820. 

12-20-66 NV-Reynolds Electrical & Engineering Co., 0 
Inc. (Operational Incident) 

Experimental activities cnated sufficient ground motion to knock a 
trailer, containing TV equipment and cables, off its mounts. The 
combustible shock mounts came to rest against the hot exhaust pipe of a 
gasoline-powered generator. The shock mounts and then the trailer 
caught fire. 

12-966 BH-Brookhaven National Laboratory 0 

A rubber cooling water hose on an experimental magnet ruptured, 
causing water to spray on two main magnets. A short circuit occurred 
across the bus C O M C C ~ ~ O ~ S  of one of the main magnets. Polyethylene 
sheeting, used to protect the main magnets from dust and water, was 
ignited. Most of the damage was Charring due to electrical arcing. 

11-17-66 NV-Reynolds Electrical & Engineering Co., 0 
h C .  

A hydrocrane, mounted on a truck was involved in a rollover accident. 
The driver was unharmed. Truck damage $3,500; crane damage $3,000. 

$5 1,745 

$so,ooo 

$8,300 

$6,500 

10.26-66 AL-Sandia Corp. (Operational Incident? 0 S 1 89,800 
A transport 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 crew escaped unharmed. 

2-1647 AL-Monsanto Reserrch Corp. Mound 0 
Laboratory, Miamisburg, Ohio 

Abandoned storage vessels inside a stainless steel glovebox were being 
flushed with 7-9 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 personneI (three) were readily decontaminated by 
showering; the cost was for decontamination of the storage vessel area. 

$ 16,465 
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No.* -Type2 Date Field Office’ - Contractor 
~njuries‘ AEC Property 
Exposures Damage 

67-2 B 3-3-67 SR-E. I. du Pont de Nemaun & Co. 0 $7 1 ,OOO 
Aiken, South Carolina 

The malfunctioning of the plunger 011 the upper shield dug of a reactor 
caused the loss of 3,300 pounds (412 gallons) of heavy water. The 
plunger jammed and would not return to the latched position under 
normal spring pressure. 

67-4 B & Jan.- AL-The Dow Chemical Co., Rocky Flats 3 exposed 
67-11 B 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. 

0 

67-5 A 3-1 1-67 SR-E. I. du Pont de Nemoun & Co. I ,,hfatality 0 
Aiken, South Carolina 

A h e - m a n  plant railroad crew was engaged in routine car switching 
operations. Duriiig part of the procedure, the conductor was out of sight 
of both the engineer and the switchman. After one switching movement 
was completed, the switchman looked in the direction where the 
conductor was last seen to verify his position before further movement of 
the train. The conductor was not in sight but his lighted lantern was lying 
between the rails. When the switchman investigated, he found the 
conductor’s body. 

The conductor was decapitated and his body mutilated to the extent 
that autopsy was impossible. Since there wen no eyewitnesses, the cause 
of the accident could not be determined. 

67-6 B 3-16-67 SAN-University of California, Lawrence 1 exposed 
Radiation Laboratory, Livemore, California 

A research technician was making modifications on a new type of X-ray 
fluorescence tube. The procedure required starting with a very mall 
aperture and gradually enlarging it until the proper radiation pattern was 
achieved on the sample. To accomplish this, the X-ray tube power was 
turned off, the aperture moved, enlarged slightly by filing, and 
replaced. The machine was then turned on and the exposure pattern was 
determined. This process was repeated until the proper adjustment was 
made. 

This procedure had been carried out several times when the 
technician, after removing the aperture, noticed that the red X-ray light 
was on, indicating that the machine was producing X-rays. He switched 
the machine off and notified his supervisor. 

The machine was not equipped with an interlock to turn the generator 
off when the X-ray tube was moved from its normal position. 

The research technician received an estimated radiation exposure of 
80 rem to the right hand. There were no clinical symptoms as a result of 
the exposure. 
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No.’ - T y p e 2  h t e  Field O f f i d  - Contractor Injuries’ - AEcProperty 
Exposures I)rmnge 

67-7 B 3-1 5/20 SAN-University of California, Lnnrmce 0 
Radiation Laboratory, tnamore, California 

An &-truck shipment of a depleted iridium 192 source (estimated at 6 5  
airier) was found to have above-nod xadiation levels upon arrival at its 
destination. A spring clip held the source in position in the container. 
Evidence indicates that a jolt during shipping caused the clip to 
disengage, permitting the source to be displaced to an unshielded position 
by n o d  vibrations while in transit. 

67-8 A 4-5-67 AL-The Dow Chemical Co., Rocky Flats 1 fatality 
Division, Golden, Colorado 

An employee was servicing a tractor mounted on a lowboy, while 
standing on the tractor track. As he stepped back from checking the 
radiator, he fell approximately seven feet to the ground, without striking 
the tractor or the lowboy, and landed on his hands and left hip. He told 
another employee who came to his assistana that his “foot slipped off 
the track.” 

The employee was taken to the hospital where it was determined that 
he had sustained a fractured fmw. Corrective surgery was performed 
and it appeared that he would have an uneventful recovery; however, his 
blood pnssun began dmppiag and on the fifth day he died. The cause of 
death was pulmonary embolism secondpry to injury causing fracture, 
neck of left femur. 

67-9 B 41M7 SR-E. I. du Pont de Nemours & Co. 1 exposed 
M e n ,  South Carolina 

Steel wire was being irradiated to determine the flux pattern. The process 
was to introduce the wire iata the reactor through stainless steel tubing 
After irradiation, it was withdrawn by the drive mechanism and 
discharged through a tube ending six feet under the disassembly basin 
water level. On this ocwion, maifuoction of the drive mechanism 
resulted in a portion of the irradiated wire being caught in the discharge 
tube in such a way that it could be removed only by manually pulling it 
back through the drive mechanixn bw, The reactor foreman pulled the 
Win with one hand and r;oiled it with the other. His hands were 
protected from contamination by two pain of rubber gloves. 

The reactor fonman received an estimated radiation exposure of 250 
rem to both hands. There wen no clinical symptoms as a result of the 
eXpoaUre. 

67-10 A 4-14-67 RL-J. A. Jones Construction Co. 1 fatality 
Richland, Wasbington 

In the process of moving a motor crane, an equipment operator, with his 
back toward the clamshell bucket, was pulling the slack in the “closing 
line” through the bucket sheaves and roller. As the bucket assembly 
began to topple, another crew member yelled a waning; however, the 
equipment operator, instead of jumping aside, put his hand over his head 
and crouched down. The overturning assembly struck him on the neck 
and shoulder, driving him to the ground, the ann of the assembly coming 
to rest across his chest. 

0 

0 

0 

0 
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NO.' --' 

67-10 A- 
Cont. 

67-12 B 

67-13 A 

67-14 B 

67-15 B 

67-16 B 

Date Field Office' - Contractor Injuries'- AECPraperty 
Exposures Dtmase 

Although the victim was given mouth-to-mouth resuscitation and 
cardiac massap, 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., Roclry Flatr 1 exposed 
Mar. 67 Division, Golden, Colorado 

A process operator performed routine work m a plutonium fabrication 
foundry. Two factors created high exposun potentials: 1) an inoperative 
belt conveyor system was replaced by an impmvised chain conveyor 
system, making it necessary for the employee to handpass massive 
plutonium charges and castings along a glovebox line, and 2)handling 
abnormally high amounts of material containing americium-24 1. 

The process operator received an estimated external whole-body 
quarterly radiation exposure of 3.2 rem. 

41067 ALSandia Cop., Albuquerque, New Mexico 1 fatality 
A painter was applying clear wood sealer to the sloping plywood roof of 
a missile shelter. He had W e d  all but a small portion when he fell off 
the roof, which was 14 feet high at the e m  edge. Appumtly, he stepped 
onto a fnrhfy sprayed area since there wen footmarka smeared with 
sealer on the concrete floor slab which attended 30 inches beyond the 
ewe line. Those coming to his assistance found him lying with his feet on 
the concrete and the remainder of his body on the ground. 

The painter died six days later of a fat embolism due to fractured 
pelvis and arm. 

4 4 4 7  SR-E. I. du Pont de Nmours & Co. 0 

During welding operations, an electric welder malfunctioned, causing the 
fdure of a seal tube which resulted in the release of tritium gas through a 
stack to the atmosphere. 

Aiken, South Carolina 

3-1247 NV-Reynolds Electrical & Engineering Co., 0 
Inc., Mercury, Nevada 

A &e occumd in an electronics equipment storage trailer, damaging 
both the equipment and the trailer. The fke is believed to have been 
caused by a heater overheating when a circulating fan stalled. 

5-5-67 &Mason & HangcrSilas Mason Co., Inc. 0 
Amado, Texas 

An AECamed 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 caurien in the truck wen not injured. The driver of the 
pxivately-owned car, ita sole passenger, was only slightly injured. Then 
was no damage to the cargo. 'Lhe cost was for truck repairs. 

0 

0 

$1 I ,mS 

$65,000 

$594 
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67-17 B 6-14-67 BH-Brookhaven Natiod labaatory 0 S10,aoo 
2 Uptrn,NdWYQEk 1 '  L 

, $1 " l y  f *  

A Van de Graaf€ accelerhting &be: in i 6  positioxung cradle, was to be 
moved. Four slings wen attached and those an either side of the tube 
shackled together. Later, two employees, unaware that the shackled 
slings had not been lashed together: pcecdcd with the lift. The tube slid 
out of its cradle, fell 15 feet to the floor, d was damaged. 

Laboratory, Astronuclear Core Operations, 
Cheswick, Pennsylvania 

A technician working on a leaching fumacc platform requested another 
employee to throw him a brush to dean the platform, but he did not 
catch it. Later, he handed another employee a rod used for retrieving 
articles from the furnace. It was sunnked from this that he tried to 
retrieve the brush with the rod and, this fidhg, that he dimbed down 
into the furnace annulus and yas ovofumle by the lack of oxygen 
(excluded by argon gas) before he could climb out. 

Resuscitation efforts were made;bowcvcr, then was no response. The 
coroner's office gave the cause of b t h L a s  arpdryxiation due to lack of 
am. ., . 

"'*1', 1 

67-18 A 5-2547 SNPO-C-Westinghousc Astrimuclear E fatality 

-1 - 

67-19 B 6-2-67 AG-Mawn & H m ~ - S i b  MatonCa, Inc. ' 0  
Burlington, Iowa 

h u i n g  the motclycontrolled option of a 2o-inch hydrostatic press, 
22 pounds of hi@ explosives detonated, cursing' seven damage to the 
immediate ma ,  with nearby areas nceivingmoderate superkid damage 
h r n  the blast and/or flying missilw. 7 b  pbable cause of the incident. 
was the shearing or frictiod action of high explosives particlss between. 
pub of the pres. 

67-20 A 6-967 SAN-univexsity of califomis, €awmla 1 fatality 
Radiation Laboratory, hrmon,  California 

Responding to the scene of a grass fire, a police officer, driving in the left 
lane as he passed a pickup truck, heard 
and felt an impact. He immcdiateljr 
He and a fireman, who had seen the police car stop and was going toward 
it to see what the policeman wanted, found a second fman lying under 
the truck, hadly injured. 

It was not known what a w d  the second frrrmsn to come into 
contact with the police car. 

He died m the hospital about an hour later. His injwies wen 
dfagnosed as a b d  skull fnctun and a broken neck. Damage to the 
police car consisted only of a shattered windshield and mmor dents. 

and the shattering of glass, 
police car and got out. 

0 

67-21 B 5-14-67 SR-E. I. du Pont de Nmom & Co. 0 $49,179 

Radioactive liquid waste was stored in an underground tank. The pipeline 
for the concentrate entered the storage tank throu& a shielded riser, 
extending from the top of the tank to approximately one foot 

Aiken, South Carolina 
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Expo== No.' -Type' Date Field O f f i d  - Contractor 

67-21 B- 
Cont. 

aboveground Access plugs wen d e d  with mstk compounds. The inlet 
pipe eatend the riser horizontally below ground and terminated with a 
valve n a r  the center of the riser. When the ritar became plugged with 
concentrate crystals below the inlet line, the liquid flow reversed and 
forced its way through the access plugs. 

Approximptely 13 curies of radioactive liquid waste, primarily cesium, 

concentration standards were not exceeded in strums beyond the plant 
boundary. Ihe cost was for decontxznination of ground in the vicinity of 
the tank. 

wen released to plant streams but sampling showed that radioactivity 

67-22 B 

67-23 A 

67-24 A 

68-67 SAN-Stanford Lineat Accelerator Center 0 

A spectrometer magnet was severely damaged by overheating of the coils 
when the unit was inadvertently connected to the wrong power supply. 

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

Stanford, California 

Washington 
A Are occurred in the heat exchanger cell of a when primary 
coolant pump lubricating oil, source of fuel for the fire, ignited after 
being inadvertently discharged into the cell equipment area when a 
normally open vatve in the return line was not reopened after having been 
closed the previous day. The exact source of ignition wu not determined, 
although several possibilities were considered. Damage was confined to a 
limited portion of the cell area, with some smoke damage to an adjoining 
Pipe lPw. 

63067 NV-Reynolds Electrical & Engineexkg Co., 2 fatalities 

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 i~ excessive volume. The men and equipment available were unabk 
to stop or control the surge until it had run its course, burying and 
asphyxiating one miner. 

The excess muck covered the weep (drain) p i p  with about four feet 
of material. Without being able to pump the water or drain it off, the 
rising water drowned a second miner. 

Inc., Mercury, Nevada 

67-25 A 7847 NV-Holmes & Nanm, Inc., Johnston Atoll, 1 fatality 
Hawaii 

TWO employes were retrieving the last two doon from a row of 23 doors 
which were stored vertically with the last door Ierning against a wall. 
Employee A raised the doors to an upright position, OM at a time, wMe 
Employee B steadied them. As Employee A started to m o v e  the doon 
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. H m  hard hat was found wedged between the doors and the 

The caw of death was anoxia, stagnant, due to intracerebral 
shelving. 

hemorrhage and multiple skull fractures. 

$1731 1 

5185,000 

0 
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- 
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ExPaaUcS Damage 

67-27 A 

67-28 B 

. 67-29 B 

67-30 B 

67-31 B 

67-32 B 

1 fatality 1 ’  0 

The construction of a reactor ring (a concrete  all to encircle the reactor 
as a radiation shield) was in progress. Although an ahess ladder was 
provided, a carpenter elected to climb down into the ring, using the 
horizontal ribs, spaced 12 inches apart, as “ladder rungs,” and the vertical 
walen as “handrails.” He placed his hands on the top of the wden for 
support. His partner stated that he believed the carpenter’s foot slipped 
on a rib. When this happened, the d e r  (not securely fastened) under his 
right hand moved. He instantly let go and fell, approximately IS feet, 
landing face downward. 

The carpenter was conscious wirm reached by co-workers, although 
completely paralyzed from the neck down. He died in the hospital 
approximately 36 hours later aa the result of the multiple fractures and 
spinal cord injury received. 

6-22-67 AL-The Beruiix Corp., Kansas City, Missouri I 0 $ 1 1,575 
A failure of voltage controf equipment at the municipal power plant 
caused an overvoltage, H f t i n g  in the damage or destruction of electricd 
equipment at the contractor’s plant. 

6-9-67 NV-Reynolds Ele&?kd & &ginarfilg Co., 0 $17,700 

The lower portion of the upper section of a drill rig mast collapsed whib 
attempts were being made to free a drilling assembly lodged in a hdc at a 
depth of 2,180 feet, with the top portion at approximately 1,730 feet. 

I! 

Inc., Mercury, Nevada 

7-1-67 SR-E. I. dU Post de NCIIIOWS & CO. 0 $7,500 
Aiken, South Carolina e - . ,  

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 chamd and burned beyond use. 

6-18-67 SR-E. I. du Pont de Nemoun & Co. 0 

During a periodic inspection of a-high-pmsun tower in the heavy water 
plant, the bottom 21 trays wm found to b damaged. Some were 
displaced completely and had fallen to tk boltom of the tower. Others 
were in place but bent downward. The cause oft the damage was not 
determinedi but it was known that several steps in the procedure 
preparatory to hydrostatic testing were performed out of normal 
sequence. 

Apr.- AL-The Dow Chemical Co., Rocky Flats 3 exposed 

While performing their routine duties, one on an americium line of a 
glovebox, one m a fluorinator area, and one in an oxide dissolving area, 
three employees received estimated external whole-body quarterly 
radiation exposures of 3.7.3.4, and 3.1 rem, respectively. 

m e n ,  South Carolina 

June 67 Division, Golden, Colorado 

$22,000 

0 
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67-34 B 

67-35 B 

67-36 A 

67-37 B 

67-38 B 

6 7 4  B 

July- AL-Uni~enity of Cdifornir, Lor Alwa~ 1 exposed 
Aug. 67 Scientific Laboratory, Lor Ahmoo, 

New Mexico 
An employa helped unload cobalt40 sources (two lo-curie; two 
1OO-curie) from a shipping cask. Although using remote-handbg 
methods, because of inadequate shielding and distance, the employee 
received 821 estimated external quarterly radiation exposure to part of the 
trunk, head, and eyes of 5.9 rem. The bull< of the dose was received by 
the right shoulder and by the right side of the hmd. 

8-22-67 RL-Battelle Memorial Institute, Pacific 0 
Northwest Laboratory, Richland, Washin%on 

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. 

0 9-3-67 &-Mason & Hangcr-Silas biason Co., Inc. 
Amarillo, Texas 

A severe wind and hailstom, with winds in the range of 80 to 100 miles 
per hour and hailstones the size of OM~CI, caused extensive roof and 
other structural damage to numerous buildins, disrupted utilities, 
demolished a warehouse wall, leveled security fencing, and caused scvere 
vehicle damage. 

6-5-67 NV-Reydds Electiical& 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 hotplatC andlor portable 
heater and was ignited. The major portion of the dunrge was to the hoist 
operating and control system. Damage to the hoirthow consisted 
principally of partiaUy melted fiberglass insulation facing. 

0 9-15-67 &-The Bendix Coq., Kansas City, Missouri 
An electrical malfunction occurred while a S p C d  electronic testing 
apparatus was being tested, destroying the apparPtus. Although numerous 
tests ware tun, no specific condition was found which could reliably 
account for the incident. 

July- AL-The Dow Chemical Co., Rocky Flats 7 exposed 
Scpt. 67 Division, Golden, Colorado 

A depleted uranium-plutonium-molybdenum alloy containing 28% 
plutonium w a  ured in reactor fuel element fabrication. The plutonium 
contained 1 1.596 plutonium-240, 1.446 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, Joon after volume production of castinp was reached, monitors 
reported high gamma readings. Swipes taken from the glovebox bottom 
indicated the radioactivity had an americium content as high as 140,OOO 

0 

$9,800 

$1,872,000 

$14,756 

$13390 

0 
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NO.' -Type' Date Field Offi - Carrtncta 
~njurio&* - AECProperty 
Exposures Damage 

6 7 4  B- 
Cont. 

6741 B 

6742 B 

6743 B 

67-44 B 

6745 B 

parts per million. hwsti&ticm meaiai that the high pouring 
temperature of 1275 degrees -de  s selectively volatilizing 
americium which coalesce$ on reoldr d icmc i i l e  surfaces. Subsequent 
operations, such as moving astings from molds, scattered 
americium-rich particulates throughout the glovebox. Because of this, six 
employees performing routine dotia mived ufiexpected amounts vof 
radiation. me seventli exp;jsun o~armd in trier'iIuorination area of the 
chemical recovery operations when' tW d t r o n  background is normally 
high. 

The six employees received estimated whole-body quarterly radiation 
exposures of 3.8, 3.4, 3.3, 3.1, 3.1, aad 3.1 rem, respectively, and the 
seventh 3.4 rem. 

* . . t  

8-10-67 NV-Holmes & NPmr, lac., Amchih,AIaska 0 $6,500 

Strong winds demolished a house trailer. 

8-1 1-67 N V - R e ~ ~ l d s  Electrical &Engineering CO., 0 $8,000 

While "walking" a backhw U R , ~  hill, the operator ~St~contrOi of it due 

backwards, rolled down a %&foot qnbpnkmsnt, turning oyer s m e d  
tima, arid was demolished. The operator jumped off just before the 
backhoe went over the embankment. 

Inc., Mercury, Nevada 

to the malfunction of the braldng meclfirram - . 'Eha backhoe, tFrrsling 

0 

An employee, wearing protective dothing, used extension tools during 
most of the steps for talcing,a sampk of bigbly radioactive liquid from a 
tank; however, he screwed the caps op 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 Wcuff became contaminated could not be 
determined. 

The employee received an csdmated exposure of 370 rem to the right 
wrist. 

11-17-67 RL-ITT Federal Support Servias, Inc. 0 $5,124 
Ric;hlaad.Wadrdxlizton ' - 

A diesel locomotive collide$ wi@ a & QU du&.co\rpllng operation& 
due to the inattention of the diesel's engineer. The cost was for repairing 
the locomotive; the cask car was not damaged. A switchman received a 
minor injury (knee cut) when he was thrown against the locomotive cab 
door at the time of impact. 

11-16-67 RL-BatteUe Memorial Institute, Pacific 0 
Northwest Laboratory, Richland, Washington 

During a test to simulate sudden loss of reactor coolant, a 24-ton pressure 
vessel shifted, causing damage to structural supports, catwalks, 
instrumentation, and miscellaneous awiliary equipment. The accident 
resulted from inadequate design of structural supports. 

$2S,Ooo 

1 03 



No.’ -Type’ Date Field Office’ - Contractor 

6 7 4  B 9-29-67 AL-The Dow Chemical Co., Rocky Fktr 0 s 10246 
Division, Golden, Colorado 

Obsolete automatic stabilization process (ASP) equipment was being 
removed from a drybox system. Prior to a paint spnying 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 drab line back to the 
storage tank. By mistake, a section of the supply line leading to the upper 
level of the box was removed. The end of the pipe waa plugged with a 
rubber stopper and taped. When the spraying procedure began, the 
rubber plug blew out, releasing contaminated liquid into the adjacent 
area. 

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

6747 B 10-111 1- SR-E. I. du Pont de Nemours & Co. 1 exposed 
15-67 Aiken, South Carolina 

While performing routine maintenance duties, such aa replacing jumpen 
in a diversion box, removing scaffolding from a “hot” shop, and replacing 
housing cable on a “hot” crane, a rigger received an utposurc in excess of 
the quarterly limits. Sice the rigger’s duties took him into several areas 
where exposure was possible, its source could not be pinpointed. 

The rigger received an estimated quarterly skin exposure to the whok 
body of 10.8 rem. 

0 

6748 B 11-12-67 NV-Reynolds Electrical & Engineering Co., 0 s 1 a532 
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. 

6749 B 11-26-67 SR-E. I. du Pont de Nemoun & Co. 0 $24,000 

Failure of a nylon tube (installed for test purpose8 OLI an instrumented 
shield plug in a reactor) led to a 10s of 1,600 pounds of heavy water. 

Aiken, South Carolina 

67-50 B 12-24-67 BH-Brookhaven National Laboratory 0 SlS,Ooo 
Upton, New York 

A fire, probably originating in electric wiring, occurred in the compressor 
trailer of a 3O-inch bubble chamber facility. The compresson and 
associated piping and wiring were damaged. 

67-51 B 12-9-67 SAN-Gulf General Atomic Inc., San Diego, 0 
California 

A fEe of electrical origin occurred in an instrumentation trailer. The fire 
was concentrated in the upper right hand area of the heating and cooling 
unit, although instrumentation and data acquisition equipment was 
subjected to heat and heavy smoke damage. 

S 10563 



NO.* -Type2 Date Field Off& - Contractor Injuries’ - Property 
Exuosures Damane 

67-52 B 

67-53 B 

67-56 B 

68-1 B 

68-2 B 

68-3 B 

k. 67 SR-E. I. du Pont de Nemoun 8 Co. 4 exposed 0 

shortly + e c i m g i . m ~  cu- .euiutiot~,~prodsrsing, radiation lev& 
became a b n o d y  high ah the g b m h  containing the solvent recycle 
pumps and continued to rise. The next day, one of the pumps developed 
a leak and preventive maintenance was started. Supplemental shielding, 
containing two inches of lead, was installed at the face of the glovebox to 
reduce body exposure, Several hours after the defective pump was 
replaced, a leak was observed at a c o ~ e c t o r  in the new pump. Thk h e  
was replaced and the leak stopped. The greater portion of the hartd 
exposures received by four employees was attributaibpe to thek taking 
part, unexpectedly, in the replacement and repair of &e 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 0 $37,067 

C q o  (drilling equipment) o a , W d  a bum being towed through the 
Gulf of Alaska, was lost during a storm involviq 75-des-per-hour winds 
and 8-to-1 2-feet-high waves. 

161567 SAN-Atomics International, C a n e  Park, 0 $8,478 

A Series of offsite brush fms damaged materials in a dvag yard onsite. 

1-10-68 AL-Mason & Hanpr-Sihs Mason CQ., Inc, . 0 $5 7,763 

Chemical high explosives (16.5 pounds) detonated during 
remotelycontrolled pressing operations. The explosives were probably 
raised to ignition tempantun either by bejng.pinched between moving 
metal surfaces or by heat resulting from friction between metal’surfaces. 

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

Aiken, South Carolina .. - 

California 

ArnariUo, Texas 

1-1 168 SNPO-C-Westinghouse Astronuclear 0 
Laboratory,.Pittsburgh, Pennsylvadia 

An electrial fault resulted in arcing and burnthrough of a test furnace 
spacer ring. This ptnnitted the escape of hot gas which ignited adjacent 
combustible material in the test cell. Damage consisted of- the total loss 
of the test. cell expandable walls and roof beams, some loss of power, 
electrical control, and pneumatic transmission lines, and the loss of some 
pieces of V a l i O ~  test support equipment. 

2-9-68 CH-Argonnt National Laboratory, Idaho Falls, 0 
Idaho 

During the replacement of a valve in the secondary sodium cooling 
system, a “freeze seal” failed, releasing approximately 80 gallons of 
sodium in a reactor facility boiler plant control room. The release 
occumd about 20 minutes after a fan, used to maintain a freeze seal 
betwan the open pipe and flowing sodium, had been turned off to 

$48,810 

$24,191 

105 
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NO.’ -Type2 Date Field Ofiice’ - Contractor 

68-3 B- 
Cont. 

684 B 

68-5 B 

68-6 B 

68-7 B 

68-8 B 

68-9 B 

permit welding the replacement valve. The sodium, irdtirlly under a 
pressure of approximately 13.5 pounds per square inch and at a 
temperatun of 509 degrees Fahrenheit, streamed out of the open valve 
body, and almost immediately igpited. Portions of tk equipment in the 
room w m  either destroyed or severely damaged by the fin. There was 
also smoke and heat damage to the remaining equipmat, as well as to 
the ceiling and walls. 

The thnt men working on the replacement of the d w  received 
minor bums. The cost was for cleaning, npairin& d replacing 
equipment. 

1-12/1368 SR-E. I. du Pont de Nemours &Co. 
Aiken, South Carolina 

0 

A loss of 550 pounds of heavy water occuned because the cell jumper 
connection was not sufficiently tight for pressure operatim. 

2-1 768 NV-Reynolds Electrical & Engineering CO., 0 
Inc., Mercury, Nevada 

During truck transportation, a yacliurn circulation pump was damaged 
when the chains holding it came loose, allowing it to fall from the truck 
which was traveling Over a rough road. 

1-2548 NV-Holmes & N m r ,  Inc., Amchitka, Alaska 0 

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

$1 1,823 

$11,970 

$14,428 

34-68 ID-Idaho Nuclear Corp., Idaho Falls, Idaho 0 srtoo 
Equipment was removed from a railtoad car and transfed ondte in two 
trucks to a warehouse. Almost four weeks later, it was discovered that 
the equipment was contaminated. The contamination (uranium oxide) 
was confined to the warehouse, the trackside unloading -8, the railroad 
car washing site, and the two onsite trucks. The cost was for 
decontamination of these areas. There was no personnel contamination. 

3-13.68 RGBattelle Memorial Institute, Pacifc 0 
Northwest Laboratory, Richbd, Weshin%on 

An electrical short circuit and the d t h g  powm arc in thc 
electrical switchgear damaged two breakers extensively. When the lights 
went out and the building ventilation stopped, all personnel evacuated 
the building, and the emergency QCW went into action, taking the 
necessary steps to preclude any contamination spread. Operations wen 
artailed for two a d  onehalf days while repain WCKC being made. 

3-2468 SNR-Gcneral Electric Co., Knolls Atomic Power 0 
Laboratory, Schenectady, New York 

Approximately 9,- square feet of plastic covering equipment were 
damaged by ice formation and high winds. 

106 

$34.000 

$25,200 
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Exposures Ikmage NO.’ -Type3 Date Field 0%’ - Contractor 

t.,- , 

68-10 B 41-68 AL-SandiH Corp., Albuqueque, N’ew Mexi& 0 ~ , .  $9,707 

An electrical fault occurred in a motor control center, causing spectacular 
arcing between the bus-ban and conductors inside the center, and 
resulting in the deJtnrction of the 1,600-, l,OOO-,, and 3Wampere 
breaker sections of the center and heat and smoke damage to the 
remaining 19 sections. , I 1  

68-11 B 43-68 AL-Monsanto &ch Corp., Mound 2 exposed 
Laboratory, Warnisburg, Ohio 

A glovebox drying oven explosion blew out plastic shielding (up to four 
and one-half inches thick) on four glonboxes, ruptured fronts of four 
others, and broke or displaced ceiling panels. FIyins debris inflicted 
minor lacerations, abrasions, and contusions on three employees and 
knock4 their respirators off or out of position. The MUM of the 
explosion was the ignition of the flammable vapors emitted by gloves 
being dried within the oven, which overheated when the temperature 
control contacts stuck. The own did not have a high-temperature safety 
cutoff. 

The three mjuried employees nceived 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 1-8 bur-% in CWI of .016 microc~ri~ 
(-295 w & .lo5 pc which was expected to produce an annual dose to the 
lung of 110 rem and 39 rem respectively). 

68-12 B Jan.- SAN-Uninn;ity Of California, Lawreawn, - 1 q - d  
Mar. 68 Radiation Laboratvy, Berkeley9 California 

During a series of experiments inVom%n atomic beam machine, about 

leader chocked the machine’s vacuum system and decontaminated the 
internal lead shield, which was replaced by a brassclad lead shield to 
reduce outgPasing from the kad. During a subsequent experiment, the 
goup leader spent considerable time around the machine trying to locate 
and COHCC~ a smaIl but persistent ieak in the vacuum system. 

He received ari estimated external whole-body quarterly exposure of 3 
rem, according to his film badges. 

five curies O f  cesium-137 ~a deposited ia the machipe interior. A POUP 

68-13 B Jan.- OR-Union Carbide Corp., Nuclear Division 2 exposed 

Ppducah, Kentucky 
Mar. 68 Paducah Gnurous DiffuPion Plant I 

Shortly after the start of a program to wash 80 cylinders containing 
uranium residue, it became apparent that additional shielding was needed 
to pnvent splashing and to reduce beta radiation from the surface of the 
drain pans. While installing the shielding, two mechanics came in dose 
proximity to the residue and received estimated quarterly beta radiation 
doses to the skin of 36 rem and 24 rem, respectively. 

$41,88 I 

0 

0 
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68-15 B 3-8-68 SNPO-N-Univelsity of CallOmir, Loo Atma 0 $991 1 
Scientific Laboratory, Jackas Flats, 
NCVd 

A 254011 d i d  electric locomotive lost bpaking traction while moving a 
flatcar Carrying a 50-ton load. The locomotive was purposely derailed to 
avoid collision with another locomotive. 

The two operaton, who jumped from the locomotive before it was 
derailed, nceived only minor injuries. The derailed locomotive, flatcar, 
and load sustained little damage; however, portions of the railroad track 
were severely damaged. 

68-16 B 1-24-68 OR-The Rust Enaering CO., Oplr Ride, 0 
Tennessee 

When a hydraulicallycontrolled 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. 

68-17 B 4-29-68 NV-Reynolds Electrical & Engineering Co., 0 
Inc., Mercury, Nevada 

When two diagonal braces failed from overstreas, a drill rig mast broke 
and fell, damaging the mast and the carrier. 

68.18 B Mar. 68 NY-Govemment 1 exposed 

Duling a h e d a y  period, an employee was engaged in experiments in 
which fdter papers were electrostatically discharged by placement on a 
50inillicurie strontium titanate source contained in a vertical pipe with a 
screwcap closun. With the cop r e m o d ,  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, uring 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 put of his body was within 
the radiation field for two or three seconds. 

The employee received an external beta ray exposun estimated at 
13.4 rem, aa indicated by his film badge. 

$5,005 

$30,000 

0 

68-19 B 6-23-68 BH-Brookhaven National Laboratory 0 S12,OOO 
Upton, New York 

A defective transformer joint overheated, resulting in fire which damaged 
the power supply transformer and burned the insulation and varnish. 

68-20 B 6-2@68 ALSandh COT., A l b u q ~ e q ~ e ,  NCW Mexico 0 $55,673 

A computer and electronic test equipment were loaded in the rear of a 
semitrailer van as a part of its cargo. En route, the right rear dual tires 
caught f i e  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. 

108 

1.0 2 2 b 2 1 



NO.’--’ Date Field Offd - Cmtracta 
Injuries‘ - AECPropnty 
Exposures D = w  

68-21 B 

68-22 B 

68-23 A 

68-24 A 

68-25 B 

68-26 B 

67-68 SR-E. I. du Pont dl IWoun &a. 0 SllJW 
m e n ,  South cuolirii’‘ 

Duriag welding operations, the failUfc o f a d  tube resu€ted in the 
release of tritium as though B stack to the atmosp5ien. 

Richland, Washington 

’ ’ 
f ,  ’ 

6-2268 RL-Dou&s United NU&=, Inc 0 

A reactor was scrammed by a flow monitor which showed stoppage of 
the caoiing water in one proccsa tubt. Subsequent imnaigation 
determined that a temperatun sensing bdb from a temperature detector 
had become jarfuned in the throat of a venturi leading to a process mbe 
containing slighw enriched umnium, and tbat cooling water flow had 
been completely blocked. 

8-1 7-68 OR-MidSouth P a w ,  Inc., Oak Ridge, 1 fatality 

When a road grader operator became conscious of a change in the sound 
from the exhaust of a road mller following at m e  nlstance, he looked 
back and saw the roller at the edge of the road tilted man ingle of 
approximately 45 degrees. The driver was h d h g  up and then jlrniped 
into the path of the rotating rnacbine, whscfi rolfed over hnd crushed him 
to death. The actual accident caw WII 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. 

Tennessee 

366,Ooo 

0 

8-19-68 RL-Hatch Drilling Co., Richland, Washington 1 fatality S 1,720 
(subcontractor to J. A. Jones Construction 

During a drilling operation, a cave-in began below ground and proceeded 
upward, carrying the driRer:s helper into the hole in an upright position. 
When the driller rushed to the hole, the helper had completely 
disappeand beneath a crater 15 &ep wide and six feet deep. 

Rescue operations were started immediately. The body was located 
about eight how later at the 22-foot level, head downward. An autopsy 
revealed death by asphyxia. 

8-16-68 RL-B~db M d  InrwUte, PaCiAc 0 

Heavy water (approximately 5,500 pounds) leaked from a reactor 
primary system when, in r e d g  the system’s gas pressurizer to normal 
following repair work, an operator d e  an error in the sequence of valve 
adjustment. The water hdced out of aa opening temporarily sealed with 
plastic while/ a permanent blank was being fabricated. Although 93% of 
the heavy water was recovered, it was degraded. 

Northwert hbomtary, Richlind, Washington 

7-22-68 AL-Monsanto Research 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 wMe he was wearing a respirator (half 

$7,170 

3350 
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68-26 B- 
Cont. 

68-27 B 

68-28 B 

68-29 B 

68-30 B 

68-32 A 

68-33 A 

mask). The initial uptake was estimated as 2 1  microauieS, which was 
expected to produce an accrued 12month dose to the kidney of 
150 rem. Contamination was contained within the laboratory. 

8 - 5 4  SR-E. I. du Pont de Nemoun & Co. 0 

Because of a defective part in a railroad switch, a locomotive (with no 
cars attached) was derailed. After traveling 155 feet, it stopped in an 
upright position on the track bed. Both the locomotive and track were 

Aiken, South Carolina 

damaged. 

8-6-68 NV-W&G, Inc., Weapons Test Division, 0 
Las Vegas, Nevada 

During a rainstorm, water flooding into a bunker damaged electronic 
equipment. 

8-3068 ID-Idaho NU&= C O ~ . ,  Idaho F a ,  Idpho 0 
A reactor diesel generator overheated when a cooling system 
malfunctioned. This was specifically due to the accumulation of debris in 
the coolant surge tank float control vaive from corrosion and the 
subsequent failure of the valve. A contriiutory cause was the failure of 
the remote alarm system to indicate the overtemperatwe. “he initid 
damage detected was warpage of the cylinder head valve seat inserts, and 
various gaskets and seals. On two later occasions, cracked cylinder heads 
were discovend. 

7-248 SAN-Univenity of Callfomir, Lama 0 
Radiation Laboratory, Livemore, California 

When a power supplier nctiiier shorted, because of loosened lug on the 
transformer tap change b o d ,  the insulation wu ignited. ‘lbe transfer tap 
change bolts and aawciated w i n s  were destroyed, with extensive smoke 
damage and burned carbon deposita throughout the power supply 
interior. 

94-68 NV-Reynolds Electrical & CO., 1 exposed 
Inc., Mercuy, Nevtdr 

Two health physic8 monitors received hand ndiation exposunr from a 
cobalt40 container and its contents when they handled the container 
directly instead of using remota-hmdling tools as instructed. The first 
monitor received an exposure estimated at 655 rem f 45% left hmd, 54 
rem right hand. The second monitor’s exposure (23 rem left h d ,  10 
rem right hand) did not exceed reportable limits. No clinicrl evidence of 
injury has been observed. 

11-14-68 NV-Reynolds Electrical &Engineering Co., 
Inc., Mercury, Nevada 

1 fatality 

110 

An air compressor booster aftercookr ruptured violently within nine 
minutes after the booster compressor was started and within seconds 
after the discharge pressure was purposely increased from 1,000 pounds 

56,445 

$ 9 ~ 0 0  

$6,783 

$5,904 

0 

323,160 
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Exposures lhmrge 

68-33 A- 
Cont. 

per square inch to 1.200 pounds per square inch by the partial clbsllig of 
a valve on the only discharge line. The rupture was caused by a pressure 
of about 7,000 pounds per square irvh gutmated by a spontaneously 
ignited f ie  (explosion) occurring within the aftercooler. The fire 
(explosion) resulted from over1ubricatiopf $# booster compressor, 
caused primarily by an improper& adj 
aftercooler at temperature , extremes, 
aftercooler. 

A mechanic, standing nearby, was struck'by a section of the 
aftercooler's protective grill, and a blast of high-pressun air. He was 
killed instantaneously. 

12- 1068 OR-Union Carbide Corp., Nuclear Division 

A week prior to the exposure, the safety interlock citduit of an X-ray 
unit had been bypassed to facilitate an sxperimmt, resulting in 
dependence on manual control. While performing a hter experinibnt, 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, opmting at 60 kvp and SO milliamperes, was 
not turned off. Not realizing the unit was on, an experimenter positioned 
a collimator in th,e beam path and manipulated two metal shims. As he 
turned to restart the unit, he saw that it was still operating. He 
immediately shut it off and reported the incident. 

By a timed observation of qcvcral repetitions of the colllnator- 
positioning operations, the length of the exposure was estimated as no 
longer than five seconds, more likely three secoods. An accurate estimate 
of the exposure was precluded since the beam was extremely mall and 
wen collimated. Any movement of the fingers would hap caused 
dose-rate chanps of two or three orders of magnitude. Sinb,  however, 
there was no clinical evidence of injury, the exposure was estimated to be 
less than 1 ,OOO rem to the thumb and index finger. 

68-35 B 1 1-29-68 SK-E. I. du Pont de Nemoun & Co. 1 exposed 
M e n ,  south Carolina 

68-34 A 1 exposed 
Y-12 Plant, Oak Ridge, T~nnr_r~rr- 

A maintenance mechanic accidentally punctured his right index finger 
with a sampler needle used for plutonium 238 nitrate solutions, resulting 
in a contaminated injwy. The mechanic's plastic suit was immediately 
removed, a topmiquet was applied to his f ig= ,  and the wound flushed 
and surveyed. An estimated 90% of the deposited plutonium was excised 
by plant physicians and a pmpn of chelation therapy was instituted. 

employee is estimated at .033 microcuries. 
The annual bone exposure in 1969 was 27 rem. 

The body burden in 

0 

68-36 B 6-14-68 ID-Idaho Nude= COQ., Idaho F a ,  Idaho 0 s2030 

An operation involving the burning of enriched fuel elements was shut 
down and examination revealed that a hole approximately three inches in 
diameter had been melted through the first-stage burner and the 
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NO.’ - Type’ 

68-36 B- 
Cont. 

68-37 B 

69-1 A 

69-2 B 

69-3 B 

first-stage shroud surrounding the burner. This hole permitted escape of 
the burner contents, including uranium-235 and alumiua bed material 
from the bumer interior. 

Removal of insulation without contamination amtroir resulted in 
alpha contamination of the chemical enginaring laboratory; costs 
consisted of $13,000 for the loss of the uranium-235 and $7,200 for 
decontamination. 

According to uranium inventory studies, 131 1 pans of urankrm-235 
was unaccounted for following the incident and the rubaequent 
dismantling and repair activity. 

10-14-68 AL-The Dow Chemical Co., Rocky Flats 

An employee inhaled plutonium oxide (.02 microcuries) from a fue in a 
“hot” waste drum. His estimated annual exposure to lung was 19 rem. 

3-13-69 NV-Wasatch Electric Co., Salt Lake City, 1 fatality 

Two linemen were standing on an uninsulated aerial platform wMe 
working on a four-wire, three-phase, 4,160-volt system. Both were 
wearing mbber gloves rated for, and tested for, 10,000.volt use. Each of 
the three-phase conductors had rubber hadating hose8 w e d .  One of 
the lineman reached under the crossarm with his right arm to place the 
tie wire on the conductor and the insulator when the tie wire came into 
contact with his right arm about three inches above his elbow, which was 
not protected by the glove. The other lineman knocked his arm loose, 
breaking the contact with the win. The aerial platform was lowered to 
the ground immediately and mouth-to-mouth resuscitation and closed 
heart massage inatituted. After the arrival of the ambulura 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. 

1-849 AL-Monsanto Reswch Corp., Mound 1 exposed 

During maintenance work, a pipefitter (without protective equipment) 
disconnected a teflon line from a hydrogen fluoride raiVe, relewing argon 
purging gas, contaminated with plutonium 238. The adjacent areas, 
which became contaminated, were madily decontamiuated. Three 
employees inhaled detectable amounts of plutonium 238, one of whom 
received an estimated annual lung exposun of 29 rem (.03 microcuries.) 

1 exposed 
Division, Golden, Colorado 

Utah 

Laboratory, Miamisburg, Ohio 

0 

0 

0 

Jan.- RL-Battelle Memorial Institute, Pacific 0 s5 1 ,Ooo 
Feb. 69 Northwest Laboratory, Richland, Washington 

Earth-filled dams were washed out as the result of flooding during snow 
thaws. 
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694 B 3-18-69 NV-EGkc, Iu V- Ns*rdr 0 s3s,o0o 
NV-COvemment 0 $11200 
AL-uniVersity of California, Lor h o o  0 $21,700 

Scientific Loborrtory, Lor Akmor, 
New Mexico 

A fire, occurring m an elactronicr laboratory and omce trailer, was 
confined mainly to the trailer ceiling in the kbontory m; howst,  
there was h u t  and smoke dmqp throughout the trailer. Damage to the 
trailer amounted to $1 1,200; the bilrncs of the cost wu due to damaged 
equipment. ' .- i . . I  ,' 

69-5 B 2-26-69 NV-Reynolds Electrical & Enginadng Co., 0 
Inc., Mercury, Nevada 

A drill rig tipped Over while the g u y h a  were beiq Wtened. 

696 B 42369 AL-The Dow C h d c a I  Co., Rocky Flata 1 exposed 
W o n ,  Golden, Colorado 

Following a minor incident, the body a u n t  for an employee indicated 
that he had a piutonium-239 1- burden. Additional Mouuyr and body 
counts showed that the exposure wms not of recent origin. Although a 
detailed examination of the cmployw'r work history was made, CrOrrAler 
for each contamination inddant in which he had been involved were 
carefully examined, all persons who had worked with him were @en a 
body count, and his supervjsom qudrtiomd, wu no indlcoti~n p1 to 
how or when the expoam wm recsived. "be mtimatsd amount of Pu in 
the lung is .065 microcuries. The m u d  lung expoarm ia 61 ran. 

69-7 A 5-1 149 Ut-* DOW chssnicrl COS, Flntr 1 a p d  
W o n ,  Golden, Colondo 

A major fire occumd in a ptnt which produces plutonium parts for 
nuclear weapons. The odgh of the fire, u indicated by rvlnpble 
evidence, wu a glovebox storage Ctbina containing pyrophoric cbtpr and 
lathe turning, of plutonium pnr#d ink, dwa UKOO inchel in diameter 
and one inch thick. The heat fnnn tha bumbig plutonium metal evidently 
cawed the storage cabinet, which wu constructed mostly of ceUulodc 
laminate material and plaatic, to chu md generate flammable &usr wbicp 
could have been ignited by burning plutonium. There m e  no lost-time 
injuries from the Are or the firefi&ting, although one firefighter inbaled 
.021 microcuries of plutonium, which waa expected to produce an 
accumulative annual dore to the lung of 20 rem. Hir mud lung 
exposum is 20 rem. 

69-9 A 6-1069 NV-HolmeS & Nw, Im., Lu V w ,  1 fatality 
Nevada 

Five men were performing survey services in a mined avity 4,765' 
underground. The? were working on a platform, ruspended by four 
cables, within a 20 diameter by 36' high cavity, approximately 25 above 
the cavity bottom. One cable became detached, awing the platform to 
tip and two of the men to fall to the cavity bottom. They were taken to 
the hospital where one was released after examination. The other died 
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69-9 A- 
Cont. 

69-10 A 

69-11 B 

69-12 A 
rA'' beca 
of press 
release) 

69-13 A 

about 39 hours later from severe brain d bmin stem injuries and 
compressed fracture of the sled. 

6-16-69 CH-Schless Construction Co., B, Illinois 1 fatality 
(subcontractor to Dmiel, Urbrhn, Seelye, 
and Fuller) 

A carpenter was fatally injured when he fen 11 112 feet through a floor 
opening at the ate of a proposed stahwell from which a temporary 
covering had been removed. No one SIW the carpenter or anyone else 
remove the cover nor did anyone see the carpenter fall. He was found 
lying on the concrete floor of the basement beneath the opening. The 
cause of death was a basal skull fracture. 

6-19-69 RL-Battelle Memorial lnstitute, Pacific 1 exposed 

Because his attention was distracted, an operator entered an X-ray 
cubicle while the X-ray machine was on and was exposed to the primary 
beam. He received an estimated radiation exposure of 12 rem to the eyes 
and 8 rem to the whole body. 

Northwest Laboratory, Richland, Washington 

7-30-69 AL-The Dow Chemical Company, Rocky Fiats 0 
,use Division, Golden, Colorado 

Two chemical operaton screened plutonium residues from a previous 
fire, separating the fine material from the larger pieces. The fme material 
was placed in a can and sealed with plastic tape. The can was then placed 
inside two plastic bags and transferred to the storage area about 6 p.m. 
Around 11 pm., a fire occurred. Friction during the scnening 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 sere produced from ignition of the 
plastic bag containers, the source for the ignition of the b q  being the 
heat from the can containing the the buming plutonium. 

The two chemical operators were found to have inhaicd or ingested 
plutonium (estimated to be fiom 0.15 to 0.99 microgram.), which was 
expected to be eliminated by normal body mechanirmr. 

%onreportrble 

8-8-69 RL-Battelle Memorial Institute, Pacific 1 exposed 

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 returned to 
the front of the unit, he noticed X-rays were being counted by the 
proportional counter and realked the machine had been on when he was 
behind the unit. The scientist received an estimated dose of 1,700 r e m  to 
the fmgers of the left hand, 50 rem to the right eye, and 2,400 rem to the 
skin of the upper left arm. 

Northwet Laboratory, Richland, Washington 

0 

0 

s20,Ooo 

0 

114 



~njuries' - AEcproperty 
Exposures DamW 

No.' -Type' Date Field Offke' -Con- . 

69-14 B 8-9-69 ID-Govenunent l o  525 - 1  . 

A truck transporting two casks of spcat reactor fuels was struck by a 
privatelyavned car. The right nu mudgrurd of the truck was damaged 
slightly; there was no damage to the shipment. 

69-15 B 6-1269 SR-E. I. du Pont de Nkbuh &a. ' 0 
Aiken, South Carolina 

537 506 

Approximately 20 milliourier of airborne radioactive contamination 
(mostly curium-244) were =leased via an exhaust stack and wen spread 
by a northrusterly 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 4he roof was 4 x IO7 d/m/loO cm' and 
on vehidej inside the area fence 1.5 x lo* d/m/lOO cm'. The highest 
level of activity outside the area was approximately SOW d/m/lW cm' . 
All activity was contained within the plant's boundary. 

There were no radiation exposures. The cost was for decontamination. 
, 

69-1 a A 1a23-69 W-Rcynd&~utrld & EBginsering Go., 1 fatality 53300 
Inc., Mercuy, Nevada 

The death of a radiation instrument technician resulted from the 
accidental release of a 120-foot section of pipe, which fblf to the bottom 
of a 1,040-foot shaft, when it violently crumpled upon impact. As the 
2-7/8ndiameter pipe crumpled, onc'lqe loop of it was forced out of the 
shaft enclosure and ihto a side station when h o  mkn were Waiting for 
'the shaft elevator. The loop of &e stnrck 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 12-10.69 NV-Reynd& EhctricaI md Engineering Co., 1 fatality 
Inc., Las Vqps, Nevada 

A drill rig helper was walking near a truck-mounted drill rig when he 
heard anoiae 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 helper was standing, and leaned over, 
ostcdky to look under the truck'for the source of the leaking fluid. As 
he did so, he put his hand against or near a brace onthe driUrig.At the 
'same time, the helper heard a "pop," the left rur  tires flashed and 
blazed, h d  'the-, tru+ddver fen m r  backward. Obvious&, from their 
actions, neither man nalized the boom had contacted a 34$Oo?rolt 
powerline, cteUlycviaible in the wideapy, isolated area in which they 
onlywenworking. ' 

After unsuccessfuny attempting to resuscitate the truckdriver, the 
helper, having no radio, drove approximately one mile to where a radio 
was available, to summon help. The truckdriver was pronounced dead by 
an examining physician while en route to the hospital in an ambulance. 
The cause of death was cardiac arrest resulting from electrical shock. 

0 
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69-20 A 12-26-69 AL-EG&c, Amarillo, Texp~ 0 $200,000 

Detonation of approximately 108 pounds of a m d  explosive 
occurred in a nmotelyiqxrated 2Oh& diuneter isastatic pms. No 
radioactive materials wen involved and no one was illjpnd but extensive 
damage waa sustained. The pms and other quipmentin the bay, hoists, 
pressurization equipment, and vacuum equipment w m  demolished, as 
well as the roof and blowout wall. The blowout anllr and roofs of 
adjacent bays were extensively damaged. The roofs wen 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 operptot left out a 
“mushroom plate,” which seals the pressure vessel. 

69-21 B 11-6/7-69 =-E. I. du Pont de Nemours & Co. 0 
Aiken, South Carolina 

Acidic waste solution (approximately 8200 pounds), wbich was being 
processed for neptunium-237 and plutonium-US recovery, was lost when 
inadvertently transferred to an underground waste system due to a 
leaking valve in the stream supply to a transfer jet. 

70-1 A 1-23-70 NY-Reynolds Electrical & Engineering Co., 1 fatality 
Inc., Mercluy, Nevada 

An experienced miner and cage tender was ass&ped the duties of cage 
tender on a m g c  elevator, one cage of wbich was rigidly attached 
above the other. The cage tender had infomcd the top lander that the 
normal procedure wouid be followed and that pcmnnel in the upper 
cage wen to be unloaded fint at the lower level and thelower cagewas 
then to be raised to unload him and the material. Aocording to witnesses 
who were waiting for the cage at the lower led, the cage tender was 
emerging from the descending lower cage when the top h e  of the door 
opening struck hh hard hat. The descending- crushcdhirn into a 
sitting-lke position before the cage could be stopped. After stoppmg, the 
cage was then raised by sign& to a point level with the landing and the 
cage tender was removed. Thc autopsy report stam that death was due 
to CnrshingtTaUInatic injuries. 

70-2 B 1-1670 AGzt C~mpany, Lor Ahma, NW Mexico 0 

The 90’ boom on a mobile crane collapsed while being employed to lift 
and load a large concrete mass (44,775 lb.) upon a trailer. Besides damage 
to the boom, the trailer and the roof of a building upon which the boom 
fell were damaged. One penon was slightly injured. 

70-3 A 2-2-70 NV-Holmes 6 Namr, Subcontractor 1 fatality 
(McKenzie Construction, h.) 
La Vep, Nevada 

While helping unchain a load of pipes from a flatbed trader, a truckdriver 
was struck by one or more sections of pipe which rolled off the trailer 
when the last chain was released. Thne co-worken immediately ran to 
assist the victim, throwing off the pieces of pipe that werelying on him. 

$32,000 

0 

$28,521 

0 
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70-3 A- 
Cont. 

704 B 

70-5 B 

70-6 A 

70-7 A 

70-8 A 

70-9 B 

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. 

14/11-70 SR-E. I. du Pont de Nemoun & Co. 0 
Aiken, South Carolina 

Water supply lines, drainlinea and traps, waterjacketed equipment, 
heating and coiling coils, instruments, gages, and fin sprinkler lines froze 
in numerous plant locations during a period of extremely low 
temperatures, unusual and unexpected in the area. 

1249/ RL-Battelle MmoriPl Institute, Pacific 0 
3-70 Northwest Laboratory, Richland, Washington 

During routine sampling of wildlife near the 100-K cooking water trench 
at Hanford, waterfowl wen found to contain unusual amounts of 
phosphorous. Analyses iudicated that the highest concentraticns of 
material found in the waterfowl were 0.14 microcuries per gram. It has 
been determined that this d t e d  from food and water intake from 
reactor cooling water trenches on the project. 

3-10-70 AL-Govenunent 2 fatalities 

WMle traveling on official business in a private airplane, two Government 
employees wen 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 ghnced through the nuview mirror and saw the technician 
sitting on the jump seat. A &oxt time later, the driver heard an unfamiliar 

falling duough the right, mar, side door. It is preaumcd that the 
technicb inadvertently released the door lock or that the door sprung 
open due to viiration 00 mechanical failure. His head struck the 
pavelnmt, killing him instantly. 

noire. When ha looked again into the reaniew mirror, the technician Was 

3-23-70 AL-Smdk Corp., Albuquerque, New Mexico 0 (fatality 
not AEC) 

A 13-year-oid boy duted across a highwry and was killed when struck by 
an automobile driven by a contractor employm. 

3-22-70 RL-Battelle Memorial Institute, Pacific 0 
Northwest Laboratory, Richland, Washjngton 

1638,200 

0 

0 

s95,Ooo 

An estixnated 1,OOO-curie strontium 90 release occumd during an 
attempted m#uuremcnt of the liquid level in a strontium 90 product 
storage tank. A portable manometer system (temporary instrumentation 
for liquid level measurement) was being used during a program of 
upgrading the normal tank instrumentadon. A leak at or near 'the pipe 
gallery end of a tygon tube to the manometer dowed strontium 
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No.' -Type' Date Field Offie' - Contractor 

70-9 B- 
Cont. 

70-10 A 

70-11 A 

70-12 A 

70-13 A 

70-14 B 

90-bearing solution to be pumped fiom the storage tank out through the 
leak in the tygon tube by an airlift action created by tank purge air. This 
purge air, wbich is expelled through a line d a p  in tbt tank, bubbled up 
the adjacent line to which the manometer tube was connected. TI& 
solution entend the pipe gallery floor drain and the chemical sewer, 
which emptier into an open ditch leading to an open =-acre pond. 
Radiation levels of 500 rad/hour at thnt or four idles existed in the 
pipe gallery. Water samples taken from the d nrched a maximum 
strontium 90 concentration of 1 . 7 ~  l(t pCi/mL The costs of 
stabilization and recovery efforts arc estimated at S9SpoO. 

0" 

4 1  8-70 RL-Atlantic Richfield W o r d  Co. 1 exposed 
Richland, Washington 

An employee was d e n t a l l y  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. H e  
received severe bums due to estimated doses of 2,5500 mn to the fmgerS 
of the left hand and 2,000 rem to srnall anad of the right hand. 

6-1 1-70 NV-Holmes & Nanm, Inc., Johnston AtoR 1 fatality 
An employee -was found dead on the bottom of a lagoon in 
approximately 15 feet of water near the salt water intake of Johnston 
Atoll. He apparently drowned while scuba diving. Rmuscitation efforts 
wen unsuccessful. 

4-9-70 CH-National Accelerator Laboratory 1 fatality 
(Subcontractor - D & E Maintenana) 
Batavia, Illinois 

A barn was being converted into a s t o w  space for materials and 
equipment. The second floor level condstd errmtirlly of open floor 
joists, partially covered with looss lumber and plywood. A ailing of 
Styrofoam panels had been installed on the underaide of the job& A 
carpenter fell from the second floor level through a portion of the 
Styrofoam COW to a concrete d~ 9 f a t  below. He died 
approximately 11 hours later in the hospital, the caw of death was brain 
injuries and hemorrhage resulting from the f a .  

5 4 7 0  SR-E. I. du Pont de Nemours & CO. 
Aiken, South C a r o h  

0 

A solution containing 20 grama 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 envirommt wMe moving solid radioactive 
waste (curium-244) from the decontdmtion chamber. An alpha count 
rate meter alarmed and alerted him to the presence of alpha activity. He 
obtained asristana to m o v e  his outer protective clothing and went to 
the personnel decontamination room. The operator received 65 body 

an accumulative annual dose to the bone of 90 rem). 
burdens of curi~111-244 (.6 mi~~cur ies ,  which WI expected to produce 

118 

0 

0 

0 

$124523 

0 



inj-4- mproperty 
Exposures -ae  

NO! -Type' Date Field Offi - Contractor 

70-15 B 6-10-70 AL-LOS Alamos scientific Laborato~ 0 
h Alamos, New Mexico 

A trailer used to transport radioactive matorial was found to be 
contaminated (cobait-60) in excess of 05 mdhour. Swipe surveys 
indicated levels up to 21,839 dpm/ 100 a'. 

70-16 B 4-9-70 CH-Argonne National Laboratory, 0 
Argonne, Illinois 

When a reactor thru-hole (an experimental tube which passes through the 
reactor core) was overpnssurized, 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 finelydivided powder. 
The contamination was conf id  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. 

70-17 A 7-25-70 A L - G o ~ ~ ~ t  4 injured 

An AEC driver, in an attempt to avoid an unidentified, oncoming, 
skidding vehicle, lost control of his own vehicle during a rainstorm, and 
clipped a second oncomingvehide. The AEC vehicle ran off the roadway 
while the clipped vehicle was struck broadside by a pickup truck. The 
.4EC driver was not seriously injured but four others involved were 
hospitalized. 

%sthate not received 

0 

$59,000 

70-18 B 64-70 AL-Government 0 $lO,OOo 
Two mechanics were working in an F-27 codtpit, rewing up the engine in 
a checkout procedure. The wheels were m their chocks with the brakes 
set. In their operations, one of the mechanics inadvertently hit the brake 
release which c a k d  the plane to jump the chocks. The right propeller 
and ~ g i n e  of the a i r 4  were seriously -d. 

70-19 A 7-2-70 NV-Reynolds Electrical & Engineering Co., 1 fatality 
Inc., Mercury, Nevada 

An employee was killed when he .k thrown from the 1/2-ton pickup 
truck which he was driving. Apparently, he lost control of the vehicle at a 
high rate of spad and it left the highway and rolled oyer. 

70-20 A 8-24-70 CH-Unnenity of wlscofisin, Madison, 1 fatality 
WiSCOwin (nonchargeable) 

A researcher at the University of Wisconsin was fatally injured when a 
bomb expioded at 3:42am., CST, in the University's Sterling Hall. 
Lowtnergy physics equipment (AEC-owned) was damaged but the loss 
was covered by insurance. Licensed radioactin materials were on hand in 
the building at the time of the explosion, but there was no release of any 
radioactive material. 

$1,575 

0 
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hjurim'- AECPraprty No.' -Type1 Date Field Office' - Contractor EX~OSUICS. D- 

70-21 B 

70-22 A 

70-23 A 
(press 
release) 

70-24 A 

70-25 B 

9-8-70 NV-ReynOldS Ele~tricaldr EX@- CO., 0 s40,OOo 
Inc., Mercury, Nevada 

A drilling rig was damaged when a bridle (win line) used to raise and 
lower the drilling mast broke. 

8-6-70 SAN-Lawrence Radiation Laboratory 0 
Livermore, California 

An accidental release of tritium occurred whcn automatic safety devices 
discharged the gas through a 100-foothigb exhaust stack. Traces of 
radioactivity were found at locations on the site and at three locations on 
vegetation near Altamont, a few miles from the site. No activity has been 
found elsewhere offsite. Then were no personnel exposures and the 
building was not contaminated. 

0 10-1-70 RL-Westinghouse Atomic Development Co. 
Richland, Washington 

Minor ceriumcesium contamination resulted from a routine change of a 
stack filter in the 300 area. Over 200 employees' shoes were checked and 
none were found to be contaminated. Walkways and roadways were 
washed down; no radioactivity was found in sumys beyond the 300 
area. 

10-7-70 AL-Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 

0 

A sample of radioactive tritiated salt, used as a calorimeter sample (or 
heat standard) in research, was lost at Los Alafios Scientific Laboratory 
(LASL). The sample capsule, enclosed in a plastic bag, was stored in a 
freezer with other similar-appearing capsules. It was in its proper place 
during an inventory on June 1, 1970, but was reported missing on 
September 29, 1970, after a routine inventory. An exhaustive search 
failed to turn up the missing sample. In addition, searches have been 
made of the commercial salvage yard, the commercial laundry facilities, 
and about 7,000 cubic feet of the radioactive disposal site, d 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 Nemoun & Co. 1 exposed 
Aiken, South Carolina 

An employee received a skin exposun of 34.5 rem probably while 
removing cell covers in a high-hvel caves section. The whole-body skin 
dose is probably too high since the technician's Tu) badge fell from the 
normal chest location under his outer coveralls during this job, lodging in 
the taped leg near his ankle, very close to the highlycontaminated cell 
covers. 

S 1 65 ,O0O5 

0 

(Loss is 
classified) 

0 
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Injuries' - AEC Property 
Exposures Darn* NO.' -Type' Date Field O f f d  - Con- 

70.26 B 9-12-70 NY-Plasma Physics Laboratory 
Princeton, New Jersey 

0 ss 1,050 

A scheduled power outage was conducted at the laboratory on Saturday, 
September 12, 1970. After completing the schtduled maintenance work, 
an attempt was made to restore n o d  powa. Immediately after closing 
the main 138 kV circuit breaker, a short circuit occurred on the 
secondary side of the power system in the 4160-V circuit breaker 
cubicles. The fault was not cleared by the protective relays tripping the 
138 kV circuit breaker, but rather remained on for approximately 30 
seconds before the breaker was manuaUy opened. The electrical flashover 
in the 4160-V switchgear cubicle caused the nsulting fue 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 $5 1 ,OS0 
loss was due to replacement costs of the three switchgear units while the 
other half was labor cost. 

70.27 A 11-20-70 ID-Arrington Construction Company 1 fatality 
(lumpsum) Idaho Falls, Idaho (nonthargeable) 

An quipmeat operator was killed instantly when a crane boom which he 
was helping to disassemble dropped and struck him. The boom had been 
removed from the crane and half of it was on a truck bed, but was not 
lowered completely to a horizontal position; tielines were holding up the 
other end of the boom. The worker was removing pins which held the 
two boom sections together at the junction point. Upon removal of two 
of the four pins, the boom sections 'hinged' about the remaining two 
pins, due to the fact that the boom en& were being supported. This 
action caused the boom sections to drop suddenly and strike the worker. 

70-28 A 11-25-70 HQ/NV-Government/Reynolds Electrical & 3 fatalities 
Engineering Co., Inc. 

A US. Park Service plane (operated by a USPS pilot) was being used by 
two AEc personnel and a REECo employee to survey terrain around the 
Lakc Mead, Nevada area. while flying at low altitude over the lake, the 
small aircraft was suddenly forced into the water by a strong downdraft 
air current, causing the plane to break up on impact and sink. The pilot 
was the only survivor. 

7CL29 A 11-17 - SAN-Lawrence Radiation Laboratory 1 exposed 
11-18- (Sandia Laboratories employee) 
70 Livermore, California 

A staff assistant received an accidental overexposure to mall spots on 
1) the left thumb (480 rem), 2) the left forefinger (370 rem), and 3) right 
little finger (150 mn) 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. 

0 

0 

0 
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NO.' -Type2 Date Field Office' -Contractor ~njuries~ - AEC Propmy 
Exposures Damwe 

70-30 A 11-9-70 SR-E. I. du Pont de Nemoun & Co. 
Aiken, South Carolina 

0 SS I 1,833 

A reactor room became contaminated during a routine operational 
shutdown when an antimony-beryilium 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 ndioactivity and none 
was released through the building stack. The reactor confmcmmt system 
functioned as designed and all radiation was contained within the reactor 
building. No personnel exposures resulted from the incident. 

1 exposed 70-31 B June- OR-Oak Ridge National Laboratory 
Nov. 70 Oak Ridge, Tennessa 

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 sampler taken from the 
employee &owed high initial nadings but then dropped to levels 
requiring only periodic sampling. When the urine levels commenced 
climbing again in mid-November, the employee was restricted from all 
radioactive work. It is estimated that he received approximately .M2 
micpcuries of Pu-238 in his lung, resulting in a 75 m exposure to this 
organ. 

W o n  of Opentionrl Safety. USAEC H a d q u ~ t a h  Reference Number 
2Ste appendix D 
3 A b b t s v k t i ~ ~  used for USAEC F W  Offhs: 

AL Albuquerque Opmationr oilice 
BH Brookhavanfffica 
CH Chica~OpentioaOfUce 
GJ Grand Junction Of- 
HA Hanford w d b ~  OfUce 
ID Idaho Operatiom OtRce 
LAR Lockland Aimaft Reacton Offlce 
NV N ~ d r O p e r a t i o a O f ~  
NY New Yo& opclrtionr Office 
OR o.LRidgeOper8tionaOfflce~ 
PNR WbburL Naval Reacion Ofj'ke 
RL 
SAN S.nFranciaeoOperationaOffh 
SNR schcnectady Naval Reacton Office 
SR s8vuinahRiwrOpentbnrOffh 
SNPOC Space Nucbn Ropulrion Offke43evel.nd 
SN"4 Space Nudear RopuLion O f b N m d a  

Richland Opemtiofl oilice (Formdy HA) 

0 

4Lost-time injury u defmed in Amuian N8tiOd st.ndudr Institute ANS 216.1-1967 (Revirion of 216.1-1954-Rl959) 
JThae property loa ha& on 8 c-t t~mmerci8I cost of about 5% per curic of tzitium and therefore do not 
represent the actual cludfied loa flguru. 
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APPENDIX D 

Criteria for the classification of radiation exposurea and industrial d h t s  occuning through August 15, 
1968, as Types A and B as contained in AEC Chapter 0502, “Rwrting and Investigating Accidents and 
Radiation Exposures.’* 

‘TYPE A” 
1. Radiation 

a. Exposure of the whole body of an individual to 25 rem or more of radiation; exposure of the skin of 
the whole body of an individual to 150 rem or more of radiation; exposure of the feet, ankles, hands, or 
forearms of an individual to 375 rem or more of radiation. 

b. Any unplanned release of radioactive material in concentrations which, if averaged over a period of 
24 hours, would exceed 5000 times the limits specified for such materials in AEC appendix 0524, annex 1. 

c. Any release of radioactive material offsite where it is believed any manber of the general population 
may have received an exposure greater than that set forth in AEC appendix 0524.11.2. 

d. Any accident in which an atomic or nuclear weapon (under the jurisdiction of XEC) is involved and 
where damage is inflicted to persons or private property. 

e. Any notice that an individual has received an estimated 25 rems or more of external whole-body 
radiation during a calendar year. 

f. Any injury or industrial illnw, following cumulative or massive exposure to internal or external 
ionizing radiation which might reasonably be expected to have caused the illness or injury and when so 
diagnosed by a physician competent in nuclear medicine. 

g. Megations that persons previously employed by AEC or its contractors are disabled from injuries or 
diseases incurred as a result of radiation or exposure to toxic materials which are peculiar in kind or degree 
to atomic energy operations. 

2. Injury or Death 

a. Any fatal or imminently fatal injury or illness of industrial origin associated with an AEX activity of 

b. Any other injury or industrial illness of fm or more persons in an AEC operation. 
c. Ahgations that persons previously employed by AEC or its contractors died from or were injured as 

an AEC or contractor employee or a member of the public in 811 accident or fite. 

a result of their duties in atomic energy operations. 

a. Estimated loss or damage to bvemnmlt property amounting to $lOO,OOO or more or estimated 
costs of $1OO,OOO required for cleaning, renovating, replacing, or rehabilitating structures, equipment, or 

b. Any apparent loss or theft of radioactive material in such quantities and under such circumstances 
that it is believed there may result a substantial hazard to the health and safety of individuals. 

property. 

4. PublicIntemt 

a. Any accident or radiation exposure of any kind which gives rise to an inquiry by members of the 
public or pres, 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 exposun of any kind which the field office manager believe to have 
public information significance or where a pres r e h  has ban made either by the field office or AJX 
contractor. 

c. Any incident where radiological assistvux htr been requested as defmed in AEC chapter 0526. 

7 Y P E  B” 
1. R.dttionExpoaurs 

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 nm to the hands, forearms, feet, or ankles. 

b. Any radiation exposure which causes an individual‘s cumulative dose to exceed (N-l8)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 nsults, the estimated exposure averaged over a period of one year will exceed the standards 
set forth in AEC chapter 0524. 

2. Acridents 

renovating, replacing, repairing, or rehabilitating structures, equipment or property. 
a. Loss or damage to Government property of $5,000 to 99,999 where costs are incurred for cleaning, 

b. Any vehicle transporting radioactive material that is: 
(1) involved in an offsite accident. 
(2) found to be contaminated (betagamma radiation on the interior d a c e  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. 

c. Any shipment of radioactive material that arrives at an AEC facility damaged to the extent that there 
is substantial reduction in effectiveness of the package. 

Criteria for the c l d c a t i o n  of radiation exposures and industrial accidents occurring beginning August 16, 
1968, as Types A and B are contained in revised AEC Chapter 0502, “Notifcation, Investigation, and 
Reporting of Occurrences.” 

‘TYPE A” 
1. Iocidcnt(Accident) 

a. Any fatal or imminently fatal occupational injury or occupational illness involving an AEC or AEC 
contractor employee or a member of the public due to an accident or fue associated with an AEC or AEC 
contractor operation. 

b. Any other disabling injury or occupatioxd illness of fin or more persons as a result of one 
Occurrence in an AEC or AEC contractor operation. 

c. Estimated loss or damage to AEC or other property amounting to Sl00,OOO or more or estimated 
carts of Sl00,OOO 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 Mi-. 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. When this involves the possible theft of Government property, the FBI shall be notified (for a 
decision as to acceptance of investigation jurisdiction). 

*N qurL the age in yeus at last birthday. 
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a. A single or annual accumulated whole body exposun of an individual to 25 rem or more of radirtion, 
a single exposure of the rLin of the whole body of an individual to 150 rem or more of radiation, or a single 
exposure of the feet, ankles, hands, or forearma of any mdividud to 375 rem or more of radiation. 

b. Any release of radioactive material in concentrations WfiiEh, if alsragcd Over a period of 24 hours, 
would exceed SO00 times the limits specifkd for such mad&t .dppendk  0524, II, B. 

c. Any release of radioactive material offsite where it is belimed @ fheniber of the general population 
may have received an exporun greater than that set forth m a w d k  0524,II, B. 

d. Any injury or occupational illness fonowlng expoant to internal of external ionizing radiation which 
might reasonably be expected to have cawed the illness or i n w  a d  when so diagnosed by a physician 
competent in nuclear medicine. 

4. Otha 

a. Any occurrence which is likely to give rise to an inquiry by members of the public or press, if the 
field office manager involved considers the inquiry to be of sufficient importance to notify Headquarten. 

b. Any occurrence which the field office manager believes to have public information slgnifiurnce or 
when a pnss release has been made either by the field office or AEC contractor. 

c. Any degation that petsons previously employed by AEC or its contractors died from, or were 
injured as a result of, their duties in an AEC or AEC contractor operation. 

d. Any allegation that pmons previoudy employed by AEC or its contractors are disabled from injuria 
or diseases incurred as a result of exposure to radiation oc to toxic materials which arc pe& in kind 01 
degree to atomic energy operationa. 

e. Any radiological astistance occurrence. Notification and reporthg of a radiological occurrence which 
is not also a Type A occurrence specified in 1 ., 2. or 3.. above, sId be ip accordance with the provisions of 
part v. 

1. Indent  (Accident) 

a. Loss or damage to AEC or other property of 525,oOO to 599,999 when loss or costs arc incurred for 
deadng (includiog decontamination), renovating, replacing, q W g ,  or nhabilitating structures, 
equipment, or p r o m .  

b. Any vehicle transpting radioactive material that is: 
(1) involved in an offsite accident. 
(2) found, on arrival at an AEC or AEC contractor facility, to be contaminated (internal surfaces of 

vehicle) above the limits spe&ied in section 173.397, “Contamiuation Control,” of thc 
Department of Transportation R-tion, 49 CFR 173. 

c. Any shipment of radioactive material that arrives at an AEC or AEC contractor facility damaged to 
the extent that then is subatantial reduction in the effectiveness of the pockago. 

a. Any radiation exposure to an individual which in one calendar qusWx exceeds the following: 
(1) 5 rem to the whole body. 
(2) 30 rem to skin of whole body or thyroid. 
(3) 75 rem to the hands, forearms, feet, or ankles. 

b. Any radiation exposure which caws an individual‘s cumulative dose to &Ateld 5(N-18). ram 

c. Any internal uptake of radioactive material which on the baais of a small number of early assay data 
set forth in chapter 

whole-body radiation. 

will result in a dose or dose commitment in excess of the pertinent annual standard 
0524. ,A . 

*N equals the in y-8t last birthday. 
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