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REASON FOR INVESTIGATION

An anonymous telephone call was received by Region V on January 22, 1968. The
caller reported extensive contamination at the licensee’s facility, caused by cutting
into a source capsule. It was decided to conduct an investigation.

On lanua

SUMMARY OF FACTS

ry 18, 1968, the active portion of a 35-curie Pu-fe neutron source was cut

into when two licensee employeces attempted to remove Its outer encapsulation. The
operation was performed in a clean, open machine shop area on the licensce's
premises with no provision for containment of the contamination, and with inadequate
health and safety procedures. The incident resulted in exiensive contamination to
the operating portion of the facility, machine shop, and the shinping dock, as well
as spotty contamination throughout th. office arca of the facility, the rooftop of the
building and sidewalks in the vicinity of the building. Contamination was mcked up
on employees’ shoes, cars, and clothing and was tracked to three of their horaes.

Although

pluteniun: contamination was exhausted through a forced air vent in the

roof to the outside of the facility, there was a0 alpha contamination in air samples

collected
taken witl
activity t

at a State sampling station two miles distant. Vegetation and soil sampies
hin @ two-block radius of the plant showed no significant dispersion of alpha
o the environment. One licensee employee who cut into the capsule ingested

by &spiration between 150 and 230 wmanocuries of Pu-238, as determined by whole

body counting. - This represen
and two other persons involved received less than one lung

ts approximately 12 lung burdens. The health physicist

by whole body counting. An AEC medical consultant assisted the licensee's physician

in evalua
resulting

ting the exposures. Publicity consisted of one factual local news story
from a release made by the licensee. Items of noncompliance determined

during the investigation, all of which contributed to or were caused by the incident,

are as fo

llows:

10 CFR 20.403(a) and (b) - Reporting Requirements

in that the licensee did not notify the Atomic Energy Commission either
immediately or within 24 hours, although the loss of the facility was for
more than a week (see paragraph 3, Details).

License No. SNM-1002 - Authorized Use

The licensee performed operations not authorized by the license in that,
plutonium -beryllium sources were fabricated in quantity greater than
the 12 authorized under the license and in strength different from the
400-curie sources authorized by the license (see paragraphs |, 2, 17,
and 44, Details).

in that a location in a machine shop area, not authorized by the license
was used for work on a plutonium source (see paragraphs 11, 13 and 18,
Details).

in that a cutting operation, not authorized by the license, was performed
on the source (see paragraphs 1, 9, and 10, Details).

in that U. S. Nuclear administrative procedures submitted by USN
application letter of March 22, 1967, were not followed in regard to the
specific responsibilities of the corporate Radiological Safety Officer
(see paragraphs 6 and 46, Details).

10 CFR 20.201(b) - Surveys

in that surveys, i.e., adequate evaluations of radiation hazards, were

not made incident to the use of radioactive materials. Most of the evaluations
subsegéent to the incident were made at the insistence of the AEC investigators

(see paragraphs 8, 10, 36, 37, 40, and 41, Details).

10 CFR 20.401 - Records of Surveys

-

in that no records of surveys were made of the radlation exposures of
the individusls invoived in the Pu-238 incident (see paragvaph 21, Details).

burden each as determined




y the

. ( s ?
nsee of operations condu t incident, but subsequent

the AEC inspection of De it 1967 (see paragraph 21, Details).




Background

l.

Licens~ No. SNM-1002, issucd Aprii 0, 1967, authorized U 5. Nuclear
Corporation to receive 12 metal pellets of Pu-238 of 24 grams cach for the
tion of Pu-Be sources Each source was to have hecn approximately

prepara
d to have been doubly encapsulated In stainless

400 curies in strength, an
steel. The licensc does not authorize removal of this encapsulation
Twelve Pu-Be sources were (abricated under a Westinghouse Bettis Atomic
Power Plant contract for the U. §. Navy, Order No. 23-DY-373024-M,
(Exhibit A). The 12 sources were completed on schedule, tested according
to the license and spec ifications, and had becn shipped.

Westinghouse then contracted with the licensce to fabricate sevce auditional
smaller sources under Order No. 73-Y-377762, (Exhibit B). These sources

are similar in design to the larger ones and were to be approximately 45 cur!

in strength, and to have been made from ajother 24 grams of metal in one .
plutonium pellet provided by the Westinghouse Company. These seven sources
also were to have been doubly encapsulated in stainless steel, tested, and

shipped to the Bettis Plant. The order had been received on October 16, 1967,

and the 24-gram Pu metal pellet for the order was received on November 17, 1967.

Introduction

3.

On January 22, 1968, Region V received an anonymous telephone call which

inc luding
had been cut open, WhicC resulted in general contamination of the licensee's

facility. On January 22, 1968, Herbert E. Book, Senior Radiagpn Specialist
Region V, attempted to clarify the matter in telephone calls ugrnnk Colhna
the licensee's Health Physicist, and George Harwood, the licensee's
Radiological Safety Officer. These persons admitted to a contaminanion

ncident at the facility which they K inimized, and stated it was not 8 reportable
incident. Nou written report of the incident was made until the investigation

was under way (see parag‘raph 44, and Exhibit M).

reported th the evening of January 18, 1968, three employees of the liceneee, E
had been involved in an incident wherein a source X

As a result of these conflicting reports, and in v:evf of the potential hazards
from plutonium contamination, an investigation of the incident was decided
upon, and the State Health Department was informed. Investigation commenced
on January 23, and continued through January 30, 1968. ]. R. Metzger,
Radiation Specialist, Region V, and J. J. Ward, Investigation Specialist,
Region IV, conducted the investigation. James Heacock of the State Division

of Industrial Safety asegisted with the initial surveys. AEC Medical Consultant,
Dr. Kenneth McCormack, and the Director, Division of Information, SAN,
Rodney Southwick, assisted the licensee in & medical evaluation of the exposures
and in its press release The investigation consisted of interviewing personnel
involved, making independent surveys of the premises and environment, and
auditing of surveys and bioassays made and contracted for by the licensee.

Subsequent to the initial period of investigation, Region V Radiation Specialists
revisited the facility on February 5-9, Februar) 15, 20-21, 1968, for the observation
nf decontamination procedures verification of areas decontaminated, and for
observation of radiographic testing of the remaining sources to be shipped on

the Westinghouse order. Interim reports of those activities, with appropriate
enclosures, were submitted to Compliance Headquarters by memoranda dated
March 8 and March 11, 1968, Some of the enclosures are duplicated a8

exhibits to this report.

23-30, 1968

Investigation, January

E. Harwood, Rndmlr.}gg‘. Safetv Officer, Vice President
w—ucle‘;r-‘—-‘“"

George B. Harwood was the first person contacted at the facility the afternoon
of January 23, 1968, He was informed that the investigators were there because
of the advice to Region V that there had been & contamination incident at the
facility. Harwood stated that there had been & contamination {ncident at the

©




facility. Harwood stated that there had heen an incident which occurred

the evening of January (8, 1908. I stated the two individuals who had

been contaminated were and and that fecal

and urine samples had been obtainc from them. He stated was

out that very afternoon buying a la rge vacuum cleaner for decontamination £ y G
of the building. Harwood stated that after the incident had occurred

contamination had been tracked from the operations ares of the buflding

into the office area, and that som actually been found in Harwood's

office, apparently tracked in hyﬂ)when he made several telephone ‘
calls to Harwood the evening of anuary 18. When asked what caused the
contamination, Harwood stated it had been caused byhiuttmg

into the outer capsule of a double sealed plutonium -beryllium source.
Harwood stated that on January 18 at about 5:30 p.m. as he was maki

o fina of the plant before going home that evening he uh"-crvcd“

hack in the health physics office and made some joke about

thein not be.uwy on overtime and Stating that it was time to go home.
Harwood stated that he did not know they were planning to cut into the
capsule that evening, He stated he had not known or approved of any

plans for cutting into it. Harwood stated that the Isotope Committer of .

the licensec was essentially dishanded, had not met for several months,

and had not been consulted in regard to the cutting operations. (The

licensee's March 22, 1967, application letter states that detailed

procedures will be approved by the Isotope Committee prior to work,

Attached to that letter are ICN procedures. Section 3 of these procedures

specify the specific responsibilities of the Corporate Radiological Safety

Officer /Harwood/. These procedures were not followed ) Harwood stated E/, [
the source had not come up to specifications as a neutron source, and that
the Materials Testing Laboratory's X-ray of the capsule (which was a required
testing procedurc) had showed the outer capsule to have a hairline crack,

W

Harwood stated the contractor usc, had wanted the outer capsule
attempted to do thi ruptured

replaced. However, when

the inner capsule. He state had done the cutting and had
been watching the procedure, and that the cutting was done on a ..
Harwood stated that a mechanical air sampler was 2peranng at the time,
and it showed only low levels of ahout 10° 13 or 10°! uc/ml on a Whatman
filter paper. Harwood stated that other work had been done on the same
lathe at least as late as January 11,

Harwood stated that the source was one of seven little reactor standardization
sources with a neutron emission of 108 neutrons per second or approximately

400 curies Pu-238. (Harwood at that point did not realize, or did not want to

admit, that an unauthorized smaller source was involved.) He stated they

were all done for Westinghouse and the capsule was one of two types of sources

built for Westinghouse. Harwood stated that the contamination from the

incident had been tracked around and several other individuals were involved,

He stated that spots of contamination were smeared and showed 50 to 70, 000

cpm /100 cm?, Harwood stated that he was in the area on January 23 for a re- E
run of the air samples. He stated tha d taken some nose wipes £ ‘
the night of the incident. Harwood indicat at capsules may have been

cut open before (without contamination having occurred). He described the
encapsuiation procedure as consistinn of sealing the matrix in an inner

capsule which is then decontaminated. The inner capsule is then put into a

storage container to be taken to the “outer facility” where the outer capsuie

Is welded on. X-rays and leak testing are also done there. Harwood stated

that there has been no other rupture of a capsule to his knowledge. He stated
Contamination was general throughout the facility, and that approximately

2 to 300 cpm /100 cm? had been found on the floor in the office area.

Harwood stated there had been no thought of a medical examination for the
persons involved since there had not appeared to be that much of a problem.
Harwood stated that the reason the lathe in the outer facility was used was
because the lathe in the inside glove box was out of order. (At this point
Harwood did not know the lathe used was the one in the machine shiop,
according tq his later statement to the investigators.)



Interview \wm!~. |

9.

ed two ¢ :r capsules on previous occasions. He stated that, in addition

) nad also been in the ediate vicinity and had bee
minated when the capsule was ruptured, m(mcd.mal he started

t

c
cutting into the capsule between 5:30 p.m. and 6:00 p.-m. He stated he had

worn a comfo air mask and that an ajr sampler had been operating. He
stated that there was a small amount of ntamination on the inner capsule.

When the outer capsule had heen i cked, a faw had been found which
consisted of a small, minuie crack. He stated that he had set the capsule up
in the lathe, and had cut a!l of the way through the ower capsule using a
hacksaw with a three-foot extension on the handic s that he could stand
behind a water tank during this operation. He stated that he noticed a change
in the f the filings coming from his Operation. At about the sam.
time, said that he was getting some alpha readi d that they
should all back off, He stated he had been surveyed b nd had
showered. He stated he took a nose smear with a "Q-tip”, and had taken

a hottle home fgor a urine sample. He stated that he had a fecal sample the
followl g day. &uted that the air sampler vas two or three {cet

away from their opcration. *sm(cd thut he had not gone to a doctor

nor had he been told to go to a doctor as a result of the incident. How r

on Monday, January 22, he had been examined by a Dr. Raymond Whall |,
who 18 his family physician. (Dr. Raymond Whalley, 6777 Hollywood
Boulevard, telephone number 463-0966) . Stated that he had gone

for a routine yearly physical that day and had made the appointment for it
approximately two weeks prior to that, He slated blood samples were taken
and a routine physical was given him. He stated he did pot tell Dr. Whalley
of the inciden: of the preceding Thursday night, #’lutod that no nose
smears had been taken of Mm Friday morning, but that a nose smear had been
taken gn january 23 which was negative,

Invrview v RN —

or the licensee. He was interviewcd

w.mu - bR,

after he re to the plant the noon of Jan 23 with the vacuum

cleaner. “med h and#had been engaged in
the cutting operation. a en ca mmediately after the

stated that he had a Gelman air sampler working at the time of the
L, and that he later counted the filter from this air sampler which
showed about 1.9 x 1071 uc/m1. He stated that this was a late count,
howevey, and this count was from memory as he had not made a written
of it. He stated he first realized something had gone wrong when

“n cutting into the capsule when he saw rust-colored filings dropping

rom it. When he saw this, he knew it was plutonium. He alerted the others
and they "went to mask."” He then notified Mr. Ha rwood by telephone.
stated that he knew people were still in the building when the ent
occurred. He stated Mr., Fallis had stuck his head in the door, but
had told him to keep out, there was a contamination prgblem. (Mr. Fallis
is_the General Director, Chemical and Radioisotoves Division, ICN.)
stated that he had found some contamination on the floor of the office,
shop had been hit harder. He stated there was a blower in that shop.

m. and had returned to the plant for decontamination procedures,
nc

to their homes, He stated he had found contamination which remembered

tated that he is th He stated that he had

n

Fr e

XL

Stated that the contaminated people had taken showers before returning

to be in the order of 20 to 30, 000 cpm in the hair o F, and himself,

He stated the nose smears registered 500 to 1,000 cpm on a portable alpha
counter. He gaid later smears were negative. He stated after the incident
he nn#lo-ed up the lathe area that night and made a survey of the
front office area. They checked the office from top to bottom. They found

@ rug in the sales office with 2 000 to 3, 000 cpm . ey found 50, 000 cpm
in places in the shop area. ‘uwd that was standing eight
to nine feet hack from the lathe wa ting to take ome . stated

that none of them had any protective clothing on, except for lab coats.
He stated they wore no masks. He stated that fecal and urine sa es taken

from himeelf and had not yet been sent in for analysis. %utncd
that he.had turned Se over tn his assistant, Chuck

Mitchell, and he didn't
know Mitchell had gotten further samples from . *oum he had
not checked the fecal samples with a portable alpha coi r for a rough

£ Ao

estimate of contamination because his stomach wee too upset for such & chore,

e



12,

4.

stated he had been told the inner capsulus were clean. He intimated
that the one involved may not have been clean and the contamination occurred
wh outer capsule was cut into without cutting into the inner capsule.
stated he has played the incident down because of the possibility of
panic. He stated that he did not know who might have alerted the AEC, but
that it could h Mcrv Painter, the machinist who ordinarily worked
on the lathe, wcxpl;nncd that he called Pointer that Thursday nipght,
and he wanted him to work at Teghinical Associates the next day, since the .

lathe arca was contaminated.
radiation and, therefore, not fu

¢

tated that Merv Pointer is afraid of

rstanding the situation, could have be
made the report to AEC, whict stated was not necessary since the

situation was under control. He stated the other pussibility is that the

report was made by ﬁi Fire Duepartment inspectors who had been in the

office on Friday. stated that it was umportant to keep people in the

front office under control” >

Fsuted that he and‘hnd worked closely together on the capsule. -
e s’ated the lathe in the inner facility was mechanically gone, and that the
cutting work had to be done outside the inner facility. He said that this
particular capsule was a rework from the Westinghouse order, and a crack
had appeared when it was helium leak tested. He stated the capsule had been
brought to the outer facility for outer encapsulation. They had supposedly
been checked for con on and had becn welded on Friday, the week
before (January lZ).“xplamed the Navy neutron sources had been
completed, and that all of the smaller Westinghouse sources had been helium
tested, but they were not required to leak test the littie ones. He explained
the little ones had been made up from one plutonium slug which was crushed Ex Q
to provide material for seven sources of about 24 curies each under another
contract. He stated they were standard neutron capsules, similar to those
produced under the Navy contract. He stated that the capsule which had been
cut into was in the inner facility glove box in a glass jar with a lid on it.

stated that a nemosphere had been nused on the job which had detected
& neutron radiation of roximately 2 mrem/hr during the operation of

cutting the capsule. stated that he had pulied the badges lorp

and himself which were provided by Radiation Det of Mountain View,

but that he had not turned them ., He mm«ﬁdw not have a badge
tated that ut 5 to 10 mrem was

and was standing in the back.
recorded on the neutron personnel dosimeters that he ndhwom. but
siated that 14 to 15 inner

that he had made no written record of this.

capsules nad ricated. Seven of them n earmar ked for

Westinghouse. then led the way to the machine shop area where the

lathe was located. At this point, George Har coptactey the investigators

and stated he didn't know until then mzﬂc“’ma opened the £y b
capsule on the machine shop lathe. (A review of the license and application

reveals that only the plutonium lab and "outer facility” are described and
authorjzed as locations where work with plutonium can be conducted.)

tated that his urine and fecal an urine and fecal samrples

would & sent in on Jan 4 to U. 5. Testing. He #tated no urine or fecal
had been received frorm

Interview w oA
| i
present When the capsule was cut into only because he was to take (fjffiJphome.

stated that he normally worked in the C-14 labs and had been

ed that he had been in the machine shop only a couple of minutes when
old him that so ng was wrong, and asked him to go back to the
health phvsics office. tated he wore no magk or protective clothin
and can't recall that ar" it sdmpler was present. ﬁlnted matq
made & survey of him back in the health physics office and had him take of
all of his clothes. He stated he had a nose wipe before the shower. He did x
not know what the count wag. He stated he had a film badge and & dosimeter ﬁ
in his pants pocket, but they were picked up with the clothing which he did
not get back. He sald he showered after removing his clothing, and was
surveyed after the shower. He smted he took & urine sample boitle home the
night of the 18th, and combined the sample for 24 hours. He stated a man had
been sent out to pick up the samples from him on January 24, He luﬁ lﬁ\e

fecal sample picked up on the 21th wae from a volding of tha 19th,
Statod that he had pame to work the next day, January 19, and thet he to
Fallis he wanted to quit on January 19. He stated he had made this decision
0 the incident of the ni«v of January IR, He staiod the reasons were
and had no bearin;: - the contamination incident. He =tated that
he had voluntarily quit, and ihis had been nn action on the part of 'he licensee



Interview wlth_

16.

bocause of s h.nmf heen anvolved in the incident., _]s!uled that

he ¢id not think that had a mask on at the time of the incident,
He didn't think that they had lah coats on, and he could not see what

they were cutting. ' Eyb

—

swtcd he is a technician and he was called back to werk between
mately 7:00 p.m. and §:00 p.m . the evening of Junuary I18. He stated

had called him and asked Lim to bring soap for decontamination.

tated he wore a comfo mask, a lab coat, shoe covers, a personnel’
dosimeter,and a film badge . He stated they first had made surveys and then
started cleaning up. He stated he was asked to {ill a urine bottle on Monday,
January 22, b efore, and that he had furnished a fecal sample on
January 24. tated that he had a nose blow sampl¢, but no sputum
sample was taken until that Monday, January 22, He stated that the source

involved was on. of seven regular piutonium slugs. He stated he didn't know
where the incident occurred; he saw no shield and he kneww about the

stated that

inci XC hat it w f the seven small slugs.
he, an“orked until approximately midnight ;
de cofitaminating the place.

Interview with other employcces

17.

At this point in the m\---cugatmn, Rill Brodicy, the USN Sales Manager, contacted
the investigator in Mr. Fallis' office to provide information on the sources

prepared for Westinghouse.  He siated they had been manufactured according
to Westinghouse engincering drawing No. 9118786, of which he furnished a copy
of a change order (Exhibit C) showing the configuration of the capsule. He

provided for inspection a copy of the contract, Woestinghouse Order No.
73-Y-377762, duted October 6, 1967, which specificd that the seven sources
were to be fabricated from a 24-gram pellet of Pu-238 metal supplied by
Westinghouse. Except Tor the first two sheets of the contract (Exhibit B,
above), the rest of the contract was a standard form, No. 73495K. Article
No. 32 of this form covers Health and Safety requirements and states “All
government agency regulations will appiy."” DBradiey stated the failed source
was No. SN-W424, as noted on the engineering change drawing. He produced
a copy of the radiographic test report datzd January 12, 1968, which reported
“crack opposite welded end." (Exhibit D). Bradley stated the order did not
specify the number of curies each source contained, but specified a neutron
emission rate. Bradley stated the final assay for the failed source was recorded
as 5.1 x 107 n/e emission rate. George Harwood, who was present then,
performed the following calculations to show this emission rate was equivalent
to 35.3 curies.

24 g Pu-238 in original pellet

16.2 * c/g of Pu-238

5.63 x 108 n/e * emission rate of total matrix

5.1 x 107 n/8 * emission rate of source

5.1x 107 x 24 x 16.2 = 35.3 curies plutonium in source
' * x

18. Pwu briefly reinterviewed on January 26 after he had been whole
y counted and after his house had been checked for contamination. (

stated that he had taken two ghowers at the plant immediately after the incident
on January 18. He stated he nnd-\ad surveyed each other and that he
had taken off all his clothing and put it in a bag. He s had other clothing £
and shoes in a locker which he put on to wear home. tated that on two oI
other occasions he had successfully cut off the outer copsules of the larger

(400 curie) sources which were about 12 inches long. He stated that had been

done in the inner facility. He stated the cutting could not be done on the outer
facility lathe since that lathe was set up for welding only and would automatically
turn when something was put in the chuck. #u(ed the larger capsules

had been cut open by using a pipe cutter placed on the of the capsule which

was placed on end in a paraffin block for shielding. &jturmer explained

this procedure later, saying that they used & long handle on the pipe cutter and
crouchedydown to avoid exposure from the top of the source, and turned the

pipe cutter by walking in a circle around the sous  'n the paraffin block.)

On January 18, ”uuwd he attempted to {, pe cutter on the smaller
source which m red about 9/16 inch diameter, found that the cutter wae

too large for it to grip the source. He stated that ne andbthcn decided

to use the chuck of the machine shop lathe as a vise to grip the source while

thay eut the und off with @ hocksaw. Ho stated he had used a body shield to

protect him for this operation. He describe” it as a wooden frame filled with
paraffin blocks which 18 on rollers and can be olled up to the work by the man
hehind it .buuled again that he had worn a paper cant, no gloves, no

hcad cover, and no shoe covers. He stated again that he had worn a comfo

mask. He stated his lung deposition had probably occurred when he inhaied

as he was taking the mank off,

n

€




19.

R. M. Haslett, the Technical Sales Divector of the liconsce nd former
Hot Lab Supervisor, was hriclly interviewed on Junuary 25 concerning
the information furnis'v«l vn the two orders by il Bradicy (sec paragraph

17, above). Haslett stated that while the Navy order had called for 12

pellets (which would total the 288-gram limitation of the license), the

licensee had actually received more than 'his number over the period ol .
the contract since seme had been exchanged and sent back to Westinghouse.
In toto, however, Haslett stated the licensee had reccived only 12 pellets
except for the additional one, making 13, from which the seven smaller
sources were fabricated. Haslett provided copies of the two orders,
enginecring drawing and test sheet, appearing as Exhibits A, B, C, and

D of this report.

20. Mery Pointer, the machinist whose lathe had been used b and
ﬂmc night of January 18 and who had heen told by, tv report

or work at Technical Associates the {ollowing morning, was interviewed ° EXG
at that company on January 25. Pointer stated that he had not reported to

801 Lake Street after tl and had not been uble to get his tools out of
the facility. He stat had informed him that they were contaminated.

He stated the company had bought him a new toe! box and would buy him
a new sct of tools {f they could not adequately decontaminate the ones he
left behind in the machine shop.

Survey Records

21,

Decontamination Efforts ; .

22,

According t no records were maintained of surveys performed
during anc after the incident. The air sample log bool: showed that the last
entry was made on December 12, 1967, (The last day of the last routine

AEC inspection.) A few air sample results, taken after the incident,

were calculated from data~written on bits of scratch paper, These ranged
from 1.4 x 1013 uc/cc to 5.4 x 10712 uc fee, covering the days January 18-24,
Also, no dose rate surveys of the capsule and no nasal wipe results of

the employees invoived in the incident were recorded. ecalled
that nose wipes revealed 500 to 1, 000 cpm ulpha and hair contamination from EXL
20, 000 to 30, 000 cpm alpha, using an Eberline PAC-3G alpha detector, but
had not the time to make “ecords of this. There were no records available
on clothing and skin contamination, nor on the extent of contam ination epread
following the incident. Some of these survey requests were recorded
(evidently from memory) in the 30-day report required by 20.405(a),
submitted by the licensee on February 17, 1968,

The licensee had effected some decon ion by the time of the investigators'
arrival on january 23. According to“nd Harwood, decontamination of

the buildiag began immediately after the incident on January 18 and continued

through that night. This included mopping and painting surfaces to hold down

the remaining contamination. The licensee began using spray foam on vertical 6 X
surfaces on Wednesday, January 24, with some success in one office room. ‘
Attempts at using this technique on the "bay" floor were unsuccessful since

the contamination hed worked down into the rough-finlshed concrete. A vacuum

blaster was purchased by the licensee on February 5, and its use proved

effective for decontamination of the concrete sidewalks and floors,

lnd_e;!ndent Surveg

23,

Extent of Contamination Spread

Independent surveys were made by AEC inspectors during the days of January
23, 24, 25, 26, 30, and February 5, 6, 7, 8, and 9 on various arcas to check
the extent of contamination and progress of decontamination. Photographs of
the survey operation and equipment involved were taken January 24-30.
(Exhibit E). Plot plans and sketches showing results of these independent
surveys are attached (Exhibit F, Annexes A, B, C, and D). The contamnation
found was particulate in nature, except in areas very close to the machi:

shop incident area where the conmmination was general.

-
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26.

27.

28,

Surveys Outside of Building

Surveys were conducted outside of the building on the public sidewalks and the
building roof by the AEC investigators. Surveys were made by the licensee

in two U. §. Nuclear employees’ homes with the investigators observing. .
James H. Heacock of the California State Civision of Industrial Safety helped

in conducting surveys of the building and sidewalks. Further surveys were
made subsequentiy by the licensee on the sidewalk to check cleaning progress
and in [ive additional employees' homes. i
Particulate contaniination was (ound outside the building (see Annex A). Specks

of contamination reading as high as 30, 000 cpm alpha were found near the

entrance doors, tapering off to < 500 cpm near Victory Strect and towards

the Environmental Sciences building on Lake Street.  Additonal contamination

was found in the U. §. Nuclcar parking lot in the pathway from the side

entrance door. Additional surveys in the strects and away from the building
revealed no coutamination. A large amount of contamination had been washéd
underneath the large roll-up door to the sidcwalks on Lake Street from a
decontamination operation inside. Decontamination of the public areas outside

the U. §. Nuclear huilding was completed on February 7, 1968. The methad of
decor_amination was vacuum hlasting. The AEC inspectors checked the
decontaminated arcas ond resurveyed the entire sidewalk and found no contamination
ahbove ALC criteria for rol v,

Surveys of the Bui Iding Roof

A survey of the roof reveaied minor spots of contamination in the (arm of
specks excopt on one exhaust vent which had gencral contamination v four
sides of the wire screen around the outlet to 50,000 cpm alpha. A smear

of the screen revealed 2, 500 cpm alpha (sce Annex C). The exhaust was
operating during the incident and was open to the building via a 10-inch diameter
hole in the side of the squirrel-cage blower housing located on top of the lower
roof over labs 6 and 7 (sec photograph, Exhibit E and Exhibit F, Annex A -
"Waste Room™). The hole in the housing was located about 60 feet from the
shop where the incident occurred and overiooks the shop walls (the shop has no
ceiling). After the roof survey, the liccnsee was asked to secure all exhaust
fans that did not have an absolute filtering system. This was done. Mr. Fallis
obtained a wipe sample of the ¢ thaust vent contamination to have it analyzed

to determine whether the contaminant was plutonium or actually polontum,
which the licensee had used years hefore. The result of that analysis

(NSEC No. EB-11-78) indicates S0% Pu-238, 27% polonium, and 23% of unknown
alpha emitters, as noted in the licensee's report (Exhibit G).

Building Surveys

The extent of the contamination was as shown in Annexes A, B, and D of
Exhibit F. The contamination was mostly particulate, except on the inside
of the "Outer Facility" and in the immediate area of the shop lathe. The
highest speck density was found to be in the dock "bay" area (see Annex A).
(No painting had been done in the bay. The contamination had been painted
over in other places.) Several specks of contaminatipn were still detectable
on the painted surfaces of the floor and walls (see Annex B). The high roof
rafters were not surveyed by the investigators because of inaccessibility.

M

hi t levels of contamination were found on the Outer Facility surfaces, ‘/
tated this was caused when the source, which had been cut into, o
was brought from the machine shop to the Outer Facility to be put into the
glass jar there on the night of January 18. (The glass jar was later placed
in the remote control box of the inner facility.) Surveys prior to cleaning
were not conducted inside the outer facility because of the potential hazard of
spreading the contamination. The top of an “"aquarium" (a glass water-filled
enclosure used for neutron shielding) which sets in front of the facility (see
Exhibits E and F) showed an indication of 400,000 cpm a direct. After the
facility was cleaned and painted, the contamination on the ymde (vertical)
surface of dhe aquarium revealed 800, 000 cpm per 500 cm* removable.
Both the top and vertical sides of the aquarium were cleaned to < 100 cpm
alpha, removable, by Fchruary 15. The health physics office (the only office
located in the work area) waa contaminated as shown in Exhibit F. The
licensee was asked to move the office records and equipment (after
decontam inating) to another office in the office area. This was done on
January 25, On February 5, it was observed thet the licensee had moved
beck into the health physics office where considerable contamination was still
remeaining, #epecially in the adjacent supply room (see Annex A).

-10-



33 day, lanuary 25, the licensee surveye

Alr Samp! ag

29. Accordingt an air sampler was operating during the capsule

cutting operation at a distance of four feet away from the lathe, He said

that the sample was removed and counted, revealing the concentration to be .

9.34 x 10712 yc/cc of alpha (decay from 1.9 x 10711 uc/cc). No records *‘_
were available ibstantiate this and the sample was thrown away counting, é
according to&

30. Other samples were removed from labs 4, 6, and 7 (see Annex A) on

Thursday, January 25, eight days after the incident, but which included the
day of the incident. The eight-day (192 br.) diluted samples showed

1.7 x 10-10 uc /ec alpha, 2 x 10-10 yc /ec alpha, and 5.9 x 10719 uc /ec alphs
for labs 4, 6, and 7, respectively. Recounts of these samples after suitable
time intervals showed no change. (The 40-hour nverage concentration limit
for Pu-238 is 3 x 10" 1} uc/cc.) An air sample from the stack exhaust (which
showed contamination on the outlet as mentioned abcve) showed 6 x 10-13 uE /cc.
The tygon hose sample line runs from the stack, across 'he lower lab roofs,
and to the sample head in lab 22. The long hose may have prevented much

of the airborne contamination to be picked up by the stack sampler. The stack
samplcr, which monitors the exhaust (rom lab 22, showed a concentration of
2.6 x 10711 uc/ce alpha.

31. Air samples taken during doecontamination and other operations after the

incident showed an averape of 1043 e /ee with some samples falling into
the 10-12 uc /ec range. The licensee began operating three air samplers
after the incident outside of the lab areas, une near the Outer Facility area,
one in the shop where the incident took place, and one in the bay area, in
addition to the lab and stack samplers.

Surveys of Autos and Homes

32. On Wednesday, January 24, automobiles belonging to U. 5. Nuclear employees

were surveyed by the AEC ins rg. Two autos were found to-be contaminated.

The auto belonging t%u §. Nuclear employed laborer, had

8, d the floor mats a " dpm on the seat. The auto belonging
howed 500 dpm on the floor mat. No contamination was

found in other autos.

ome at

n the prescnce of the AEC inspector. No
contamination was found on any surfaces inside the home the walkway
outside. However, one pair of trousers belonging # which were ‘; 4 (.
hanging in the closet and which had been worn on Monday, January 22 for
decontamination work at U, S. Nuclear prior to the AEC visit, revealed

8,000 dpm general on the front of the trousers. The trousers were placed
in a plastic bag and taken back to U. §. Nuclear.

34. Onth of Thursday, January 25, NSRS o - nr*
as surveyed by the licensee in the presence of the A '

investigators. Two specks reading 2, 500 dpm and |, 100 dpm were found on
the rug at the base of the sofa in the living room. In addition, one speck of
500 dpm was found on the back of the sofa. The specks were removed with
masking tape. A bath towel with general contamination of 1, 100 dpm was
removed from & bathroom towel ~ack, placed in a plastic bag, and taken back

, S. Nuclear by Mr. Fallis. No other contamination wss found in
ouse .
35. On the same day (January 25), it was egted o Mr, Fallis by the inspectors
that the licensee survey the homes of This was e x 6
done on Monday, January 29, by the lice . The licensee reported that

one speck of contamination was found g and removed.
According to Mr., Fallis, no other contamination was found in either of Qn
two homes, jand on Monday, February 19, the licensee reported that five
additional homes were surveyed with no contamination found.

oif-




36.

a7.

38.

39.

40,

41.

Rivassay
) 8

-y

According t(_; the three employees associated with the incident

and others on the decontamination ¢rews submitted urine samples on

January 18, 1968, after the incident. The samples were not sent in untl

Thursday, Jwmuary 25, to W 8. TestingCompany, Richiand, Washington.

Some fecal samples (rom nel ere also submitted.

The licensee was asked to continue with urine and fecal sumples. The £ Y L

AEC medical advisor, Dr. K. McCormack, advised U, §. Nuclear that
the four employees associated with the incident should provide "complete
v " sgamples, This was done until February 9 when, except for
% they were stopped by Dr. Oneal, the licensee physician.

r. Oneal had been advised by the AEC consultant, Dr. McCormack, that
and

as of that date samples were no longer necessary on (I F
yond the usual periodic samples: but that continued studies and

complete voiding were necessary on (see Exhibit K).

On Wednesday, January Nwwcw sent to

Batielle Northwest Laboratories for whole body counting at the request of the

AEC investigators. Vinalgesults were reported on Friday, Januavy 26.
The whole bady count o showed that he had 150 to 200 wanocurice

of Pu-238 in his lungs (maxinum allowable by ICRP C ttce Il report is
16 manocuries) or 10 to 14 lung iwmrdens. A count of “showed that he
had < 10 manocurics (10 1s mintmum m-wcn;mlq or as high as 20 manocuries

since the Cs-134 and Co-60 components in his lungs may have masked out C , L
some of the plutonium . were sent for whole

body coumting on January 29. The counts fo‘and‘revealed

< 10 manocuries. .

On Fehruary S, Pas sent hack to Battelle Northwest for a recount.

The count show -225Wmanocuries, which was higher than the first count.

The attelle people said that the plutonium had worked deeper into the lungs,

making it closer to the detectors, 6o that a higher reading would be obtained;

they said it  meant that ithere was no change.' Mr. Fallis said that
counts o on a quarterly basis were being started on February 19, 1968.

Urine sample results (described as preliminary and inco re available
for samples submitted prior to the whole body count. ample
revealed 1.07 dpm plutonium per 100 m nding to the =200 manocuries EX “

in the lung by whole body counting) an ample revealed 0.6] dpm per
100 ml, corresponding to 10-20 wanocuries in the lung from whole body counting
results. ¢

Environmental Sampling

The licensee was asked by the AEC inspectors to propose & plan for taking
environmental samples. On Friday, January 26, Dr. Darnell of Environmental
Sciences (a U. S. Nuclear subsidiary) said that they had found out that, at the
time of the incident, the wind was blowing from the northeast at five knots.

He said that they had taken seven vegetation samples and one soil sample in

the southwest windrow and sent the samples back to Pittsburgh, Pennsylvania,
{or analysis. Resuits of the soil and vegetation analyses showed no significant
contamination (Exhibit G). The inspector called Jules Zarchin, California
State Bureau of Radiological Health, regarding environmental air samplers
which had been operating during the incident. He said that one, located two
miles west of the U. §. Nuclear plant on Beverly Boulevard, Hollywood, ehowed
0.03 pe/i, 0.01 pc/l, and 0.0l pc/l for the days January 17, 18, and 19,
respectively, and further said that these were statistically insignificant.

Also, the Atomics International environmentdl air sampler at Santa Susana,

20 miles west of U. S. Nuclear, showed no indication during the same period.

Personnel Dosimetry

The film badges of the employees involved in the incident were removed but not
sent in for analysis until Thursday, January 25. Results were received on
February 19, 1968 by the AEC and the report from the vendor (Radiation
tection Company, Mountain View, California) inspected on Februar 6§ . é
hadge revealed a dose of 110 mrom, all neutrons, whil ﬁl
badge showed 100 mrem neutron. A copy of this report is attached (Exhibit H).
As required by 10 CFR 20.405(h), notices o s see
to the employeee invoived in the Incident 3
it D.

on February 21, 1963. Copies of thea: notices are attached (




42,

43,

Mediea! Evaluations

At the request of the Director, Region V, Dr. Kenneth R. McCormack, Chief
of the Nuciear Medicine Scetion, Mount Zion Hosr ‘tal, San Francisco, acted

as medical consultant in the case. Dr. McCorm _k was present at the
liconsce's facility on January 24 and on January 25 conferred with the licensee's
physician, Dr. William j, Onecal of the Los Angeles Tumor Institute, who i8
treating the exposcd individuals . Dr. McCormack has furnished a preliminary
report to the AEC (Exhibit J), and furnished written advice to Dr. Oneal
(Exhibit K). ’

Publicity

Mr. Rodney 8. Southwick, Assistant to the Manager for Public Information,
SAN, was at the facility on January 24 and 2. nd arranged with J. C. Brantley,
ICN Vice P..sident, for the preparation of 4 ncws release on the incident,

The release was made to the Burbank Daily Review and the Glendale Press -
on January 26, 1968. One article appeared in the Burbank Daily Review on
January 26, 1968 (Exhibit L).

Discussions with Management

44,

45,

46.

Throughout the investigation and subsequed 11 reto, there were and have bheen
discussions with licensee's management. In the first phasc of the investigation,
these persons were |, C. Brantley, Vice President, International Chemical and
Nuclear Corporation, and Richurd M. Fallis, General Director, Chemical

and Radioisotopes Division, ICN. On January 24, Mr. Fallis was first informed
of the requirement to report the incident which, as cvident at the time the
incident occurred, should have been done at most within 24 hours. He was

told he should submit an immediate report to AEC stating his plans to make

a competent evaluation of The contamination to the facility and exposure to
personnel, and that he should stop operations at the facility until it was
decontaminated and surveys confirming safe limits had been performed by
AEC, Fallis stated he concurred and subsequently submitted a report by
telegram dated Janvary 24. A responding telegram from AEC Compliance
Division of the same date conlirmed salient points omitted (rom the licensee's
telegram (Exhibit M). In suhscquent discussions during the decontamination
phase of the AEC operations al the facility, an inventory of plutonium material
on hand was obtained from the licensee (Exhibit N). It lists plutonium metal
received in excess to the 12 pellets for which authorization was originally
applied for, and it indicates sources have been or were intended to be {abricated
for three customers other than Westinghouse. This information reinforces

that found during the investigation as to the use of material not authorized

by the licensee.

Mr. James Heacock, State Division of Industrial Safety, also held a discussion
on January 26 with Messrs. Brantley and Fallis at which the AEC investigators
were present upon reques: of Mr. Heacock. Mr. Heacock advised Brantley

and Fallis that the California State licensed operations at the facility would

have to be terminated until further notice because of the general contamination.
Heacock stated the licensee could do this voluntarily but, if not, a "cease

and desist” order would be issued. The licensee stated it would cease operations
until decontamination was completed. This was confirmed by State letter of
January 26, 1968 (Exhibir Q).

At the conclusion of the investigation on the afternoon of January 30, 1968,

a discussion of the results of the investigation was held in the office of

Mr. Milan Panic, President, International Chemical and Nuclear Corporation,
with Mr. Panic present, as well as Messrs. Fallis, Harwood, Heacock,

Dr. R. C. Koch, assistant to Mr. Panic, and the two AEC investigators.

Mr. Panic was informed of the items of noncompliance as determined from the
investigation. After considerable discussion on each point, Mr. Panic stated
that he recognized their applicability and that corrective action had been or
would be taken. Subseguent to the investigation, upon review of the licensee's
application letter of March 22, 1967, the fact that the licensee's administrative
proceduree furnished with that letter had not been followed, at least in respect
to isotope committee review and the specific responsibilities of the corporate
RSO (George Harwood), wne nated and the citntion for procedure was added
1o the violations of license convlitions. Mr. Fallis wae informed of thie item
w4 subsequent telephone call,

ALLaclunim)
Exhibits A - O
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Nuclear Science Division i

B i —

\ Dhsasin oof dnieragtional Chemicsl & Nuclear Corporaiion
PO e 10X '
Purshurgh, Peansshana 15236 |
Tt 412 s624000 XNNENK ¥ L [
? o 171
R VS |
February 16, 1968 we oD |
91 '

Mr. George Harwood
U. S. Nuclear Corporation
801 North Lake Street
Burbank, California 91503

Dear Mr. Harwood:

The following are the results on the environmental samples submitted to Nuclear
Science for analysis by U. S. Nuclear: |

Vegetation Samples

NSEC No. Designation Gross Alpha puc/g Ash, Gross Beta puc/g Ash

E8-11-70 A 0.0 £ 2.6 88 % 6
-71 B 0.0 3.6 39%6 :
-73 D 0.0 %3.6 128 £ 9
-7 E 4.54£ 4.5 110 = 8
-75 b 0.0%3.6 7246 ;
=76 e 10.8 % 5.4 204 % 10
=77 H .7 4.8 126 = 8
Soil Sample
NSEC No. Designation Gross Alpha puc/g Gross Beta puc/g
E8-11-72 C 3.3 0.8 6.9 0.6

The smcar sample (NSEC # E8-11-78) dated 1-26-68 contained 280 dpm total
alpha. We ran an alpha spectruia on the sample with the following results: .

50% of total = Pu-238
27% of total = Po-210 (this figure could include small amount of Pu-238)

23% of total - unidentifiacle due to energy degradation,

If you have any questions, please do not hesitate to contact me.

Very truly yours,
7 9 /7, / // ‘,
& ,.'vc-'!»l', o7 " e
Arnold S. Levine
Supervisor of Analytical Services

mll
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DOSIMETRY REPORT
M. -DICK COLLINS
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122506 Lun~ Arca 150 to 200 nCi 940 to 1250
125068 Co=00 WWaole Docy 160 nCi 1.¢
1-25-68 5137 Whole body 238 aCi !

”1 2-05-68 Py Luns Arca 170 to 230 nCi 1000 to 1435
RE=Count) - 2-05-68 Co-060 I'hoic Dody 72 nCi <1
2-05-08 Cs=137 Whole Body 210 nCi <1

Detection Limit is 10 nCi
“% Maximunm permissible burden for location listed

- . . -~ . 1 = 1 RN e - & Tes o
Tais wveport is furnished to you under the provisions of the AtomicC Lnergy
Comuission renulations entitleod "Standards for Protection Against

Radiation" (10 CFR Part 20). You should preserve this roport for future
rcicerence,

Very truly yours,

U. S. NUCLEAR CORPORATION

-

-

P s »Y Lo 1

Georrme Li larwood
Gencral Manager

Callidk

'
: ?Kf;—lfﬁ’/ /’



v
February 21, 1908

|
l

Detection Limit is 10 nCi
Marzimun permissible buwrden for location listed

Tiiis yenort is furnisired to you under the provisions of tho Atomic Energy
Commission rerulations cntitled “Standards for Protection Against
: on" (i0 CFR Part 20). You should preserve this report for future

Very truly yours,
U., S. NUCLEAR CORPORATION

/
/
F 4

e S S PGP PN
Georre £, llarwood ~ -
Cenccal Manager
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whole bLody counts takcen on 1/25/068,

t Isotone Locotion Arount LPpE
1«25«08 Pu Lung Area A0 nCin 62
1=25-068 Co=060 Whole Rody 8 nCi ol |
1-25+068 Cs=137 Vhole Body 248 nCi 4

Detection Limit is 10 nCi

Maximum permissible burden for location listed

ais report is furnished to you under the
onmission repulations entitlod "Standas

visions of the Atomic Cnergy
ds
:1¢.xon“ (10 CFR Part 20). You should pre

TO
for Pyotection Against
eserve this report for future

Very truly yours,
U, S. NUCLEAR CORPORATION
AN - / -p
o Far an N 2 o
’%cﬁ?ﬁc/; g ?

Tlarwood
General Manager
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February 21, 1968

\ are the results of the wholc body counts taken on 1/29/068.,

following
Date Isctone lLocation Amount SMpL A%
o B Ll Ba
w 1-29-68 Pu Lungs Areca «10 nCi® 62
- 1-29-068 Cs~137 ithole Body 18 nCi 3
Detoction Linit i3 10 nCi

#% Maximum permissible burden for location listed

nrovisions of the Atomic Energy

This renort is furnished to you under the |

Conmission rerulations entitled “Standards for Protection Apainst

nadiation™ (10 CFR Part 20), You should preserve this report for futurc
-~ £

reference,

Very truly yours,
U, S, NUCLEAR CORPORATION

I O -
— Q...— / .’ f‘ ':I} v
Ceorge k. llarwood

Ceaceral Manager
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