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Jo M. -Allan, Senior Eadistion Specialist
_Reglon ITI, Division of Couplisnce

| THFORMATION OBTAINED IN CHARLESTOH, WEST VIRGIRIA, EELATIEG 70 SHIPMENT
OF CE3IUM 137 SEALED SOUHCES FROM &IKKESOTA MIKING ARD MANUFACTURIRG
COMPARY (3M) TO UNIOM CABSIDE CORPORATION

4t 13130 petns On Avpust 1\3; 1970, He Wa !esmg, errived in Charleston,

test Virginis, for the purptse of obtaining sdditiosal information

in th« sub;loct caso. During the arfternetn of Angust 13, 1970; and on
Health Spwiﬂist. West Virginia State Department or Kaalth, visited the
terainal office for Cook Motor Lines, Inc., Charleston, West Virginis,

and {he Teshnical Center, Union Cerbide Corporstion, South Charleston,

West Virginin, - The“information in this report relates only {0 the
asctivities in thia csse beginning with the departure from Cleveland, :
Ohio, at 2:30 d.me On Aupgust 7, 1970, wt:‘f t.ha traller carrying the sealed
sourcess 11

mm f@llowjng perasons were hrberviwed dur g».u.e visits

(1!,

Cook M or Line

He Le Goa?. Presidmt, Cook Hotor Lines, Inc. '

Ce Ly Cook (brothur of Ha L. Qook), Termina) Manager, Charlestan, Hest
¥irginia &

Deupsey Fo bectt . Truck Driver

i Herry A. atkins, Truck Driver

Hayne Ae Fillixms, ?mck Driver

}30 O Corporat ]

Re Ve Bealay, Senior E.nglneer (Hucloear) antt Section Leader, &nnl;:‘bical
Instrument Develoxment Section, Engineering Department (Masters: degree
in physics and six y@ars experiencs in the :mclear Iia]d ) ,

Be Wo DuVall, Eesearch Pharsias, analytical Instrument Develcymnt Sectian,
£y Ingineering Department (PheD. degres in physics and two years axperienee
%, in the nuclear field) 4

Hituws
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Re Do Midkiff, Electronic Technician, Analytical Instrument Development
Secti;m, Engineering Department (two pars experience in the nuclear

¥e S Kennedy, Electronic Teahmiclan, Analytical Instrument Developxent
Secth;n, Engineering Department (four years experience in the muclear
field . ’

Fred ¥Willlams, Hadiation Safety Officer, Hesearch and Development
Department (twenty years experience in the nuclear field)

Ee Ce Petersen, Photographer and Circuit Bosrd Designer Engineering
Department (no experience in the muclear field)

Je Re Patton, Eeceiving Glerk, Shipping and Heceiving Department (no
experience in the mclear field) :

‘We Ee Combs, Receiving Clerk, Shipping and Receiving Department (no
exparience in the mclear fiald

During the viait it was determined by interview that the following
perzons were directly involved in this case to the extent thet they
received some radiation exposure as & result of the shipment of sealed
gources. .

O Ce

Dempsey Fo Scott, | SRS TR
Jigm__a._mdn;. A B i g iy
¥ayne_A. ¥illisms — B PP
Warren_Gs Reed|

[ Heod is also designsted as & truck driver. |

—

He was on an overland tricking run at the time of the visit and not
available for interview,

Js Re Patten,) ' INewp ¢
)_w-__E-__CQﬂlhﬂg . ' ) [* [)./;1} ']\.D
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Fred Williams ( -
| - | Dy Y

se_B. _Lgnx_Med [
[ ___[Yanfried is an Engineer and Supervisor of the Mucleonfes  , , |
Laboratory, Analytical Instrmment Develogpment Section, Enginesring R 1
Department. He was on vacation at the time of this visit, (He has
had 12 years experience in the miclear risld.)

Be Ou Hidkiff,l ) : ' ' AN [
l ¥idiif? 15 a Tecimician in the Research apd Dev
Department. He was not interviewed during this visit due to other

commitmonta,
K;’—_v_" Saal!y ) a4 /'ui. {'{_
Ba ¥e DuVall] - | Loy i, N
I N . ) v
I He Se Kennedzl_l ' ' £ xiing e
. ]

Nene of the employees of Cook Motor Lines, Inc. wore personnel monitoring
devices during the transfer of the sealed sources. The following persommel
monitoring coverage was provided at Union Carbides (FD = - pocket dosimeter;
FB = £ilm badge)

J« Bs Patton « liomne
We Es Combs - Hone

[D'm Willleng = wore & PD on August 7, 1970 (after 3:30 pema) o L
Cs Ko LanfFisd - wore a PD and a FB on August 7, 1970 _
g | | og &
Re Oe MIdKIfT - wore a PU on August 7, 1970 = ¢
2
Re Vo Sealey -~ _ore a PD and FBE on August 7, 1970 e
B, We DuVall wore a PD and & FB on August 7, 1970 ~ >
— (.
¥e 3¢ Kemmedy wore a FB on August 7, 1970 ‘ =
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FR%s used by Unien Carbide personnel are the Bendix type with a range from
- Q e 200 mr. FB services are provided to Unien Carbide by Nuclear Chicage
on a monthly rotaticnsl basis. FB's for the current quarter wers distri-
buted on July 15, 1¥70. Exposure records are kept on Forms AEC=4 and =5
The highest [ilm bedpe result was 33 mrem. The fils badge results are
believed to Le representative of actual exposures to personnsles

As determined by interview with persons sssoclsted with this case, the
following sequence of events Look place, Un the evening of August 6,
1970, Soott drove a loaded tractor trailer rig from Cook's trucking
terndnal, 1708 Pepmsylvenia Avemue, Charlesion, West Virginia, to
Cook?s trucking terminmal, Cleveland, Uhic. Upon arrival at Clevelsnd
Scott parked the trailer being delivered and using the same cab picked
up & loaded trailer which contalned the ssaled sources. Scott then
departed from the terminsl in Cleveland at 2130 a.me on August 7, 1970.
After makxing one 20-mirute rest stop, Scoilt arrived at the termimal in
Charleston st 8t30 a.ms Shortly after €t30 2.m., Seott departied from
the termingl and went to his residence. Scott maintains a log book
which shows dates and times of &all overland trips. This leg beck was
referenced in order to substantiate times. Ths above mie-way treveling
pericd of five hours and 40 mirutes was verified by C. L. Cock as Leing
reasonables _
From £$30 seme t0 11830 aeme on August 7, 1970, the trailer cemtaining
the zesled sources was parked in the terminal yard, adjacent to other
treilers. This was approximstely 30 yards from the material handling
dock &nd office areas. At 11130 Seme Atkins, Williams and Reed
reported for work &nd wers assigned to off-load the trailer comtaining
the sesled sources. 7The trailer was backed up to the asterial handling
dock. Beed drove a fork truck and with the assistanes of dtkins and
Willisms proceeded to umload the trallers The fork truck was used as
mich &3 possible in the unloading. The carge comsisted of a variety of
items with the gouging devices containing the sealed sources pesitioned
side by side on the floor, crosswise in the trailer and located in the
forward third of the trailers A msasurament from the driver's position
in the cab to the forward geuging device in the traller showed the
distance to be between 15 and 20 feet. The driver's seat was measured
as being X inches akove the level of the floor to the trallers 7The
trailer which was enclosed mezsured eight feet in width by 40 feet in
lengthe 48 previously stasted, the work erew reported for vork at 11:30
Sute The next time check was 1350 pems (time of departure of geuging
devices from terminsl to Union Carbide)s This pericd covers two kours
ard 20 wminutes. During this period the work crew prepared the traliler
for unloading at the materisl handling dock, entered and exited from
the rear of the trailer many times, sorted shipments, put shimments
sboard cther trailers and ai times stcod sround the docke Bome of the
mezbers of ths work crew which were interviewed could remember standing
or sitting on the ganging devices which were actually in separate wooden
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crates. Fifteen to twenty minutes was estimated as the maxienm time anyone
could have been within tem feet of the gruging devices. Eash of the 12
source holders messured 6 inches in diameter by 68 inches in lemgth and
was crated in a wonden crate measuring on the cutside 13-1/2 inches in
width by 12-3/k inches in height Ly €6~3/A4 inches in length. Only eight
©f the source holders contained sealed sources (strip sources)s Each
sealed source (strip source) contained eight cwries of cesium 137 as
mesyured in Jemuary 1968.

Egeh crate had foureineh by four-inch blocks on the bottox to assist 1n
hardling by fork trucks Each gauging device welghed B70 poundis. The
gauging devices were unloaded separately amd lmmedistely relosded on
andvther trailer similar to the one being unloaded. Both treilers wers
backed up to the materisl handling docke The unloading and reloading
by the fork trueck driver reguired the assistance of Atkins and Willisms
since the gauging devices had to be positicued at an angle on the forks
of the fork truck to assure clearance through to rear doorways of the
trailers. The elearance through the rear doors was 92 inches as opposad
to an overall length of 86~3/L inches for the crates contaiming the
gauging devices. As the gauging devices were being loadsd on the new
traller they were positioned near the rear of the trailer since there
was no other cargo involved and sines it wgs being losded for local
dalivery to Union Carbide,

At 1850 peme Williams wes logged eut by the dispstcher to make what
vag oconsidered to be a Zo~mimate trip to Union Carbides. & measurement
froam the driver's position in the eab to the forward geuging device
showad the distance {o be 35 fest, Due to a delay in route, Williaxs
actuelly arcived at the receiving ard shipping dock at Union Carbide
at 2330 Lenw o :

Upon arrival, Williams opened the rear doors to the trailers Patten
and Combs met Williews upon arrival, identified the shipment as gauging
devices, notified the shipping and recelving office that radicsctive
material was involved and procesded to unload the trailer. Patton drove
& fork truck and, with the asaistance of Combs to angle the crates on
the foris to apsure clearance, renoved the gauging devices one by one.
As they vere reroved they were stacked tto high and positioned side by
side and off to one side on the shipping arxd receiving docks Patten
and Combs estimated that 15 mimutes was the maximum time regquired to
unlead the tratler. Afier unloading ¥illiams closed the rear doors to
the treiler and returned the trailer to the local terminel. Until

* Division of Compliance (Eegion III) persomnel contscted Cook Hotor
lines, Inc., their personnal had no knowledge of any radistion
considerations in this cssa, Enployees of Cook Hotor Lines, Inec. did
rot wear any personnel monitoring devices &nd no radiation surveys

were pade in or arcund the Cook trailers imvolved in this czse.
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Upon arrival of the gauging devices at Unian Carbide, Fred wWilliswms, ESO,
was notified by telephone. This is a zsttsr of routine procsdure when

. radioactive materisl is receiveds At 3300 pams, five minutes arfter the
trailer had departed, Fred %illlams arrived at the shipping and reeeiving
docke Fred Williame wes scoompanied by Lanfried and Re Q. MdEiffe Using
a Tracerlat, Medel SU-l4, CMSM, with a range from O=25 ar/hr over three
seales, a survey was made of the ganging devices, (The SU-1i instrument
way last calibreted by Pred Williaws in June 1970 using & cotalt 60 source
of one curis. Source suthorized by Union Carbide License No. [ 7e280e2,.)
Thie was the highest range instrument at the Technical Center, Union .
Carbide. At the time of this survey it was noted that an almoruslly

high redistion level was present. At 20 fest from the temporary
arrangement, the rediation level was 25 mr/hr. Fred ¥illdszs noted

that something was wrong and decided the crates had to be opened before
the exact problem could be determined. After & quick calewlation using
the inverse squars law, Fred Willlsms decided thet the pavging devices
could be carried two at & time by fork trucks t¢ a fenced ares designated
the Radistion Storage Areas. Patton and Combs, using separate fork tiucks,
procesded to tramsport the gsuging devices the 200-300 yard distance to
the Badistion Storage Arsa. The movement inmvolved three trips ssch for
Pattem and Combs of five ninutes carrying time for each trip (ons way).

By 4300 peme Lhe gauging devices were inside the Hadiation Storage Ares,
which i3 also designatsd as B restricted ares. AL 4100 puzme Sealey and
DuVall who had been notified of the situation arrived at the Radiation
Storags Area and with the assistance of Lanfried procesded to maneuver

as best they could within a 25 mr/hr radisticn field amd remove the tops
to the crates containing the gauging devices. From past experience with
sixmilar type devices Sealey recognized that the handles and psdlocks to
secure Lhe shutter sechanisms were not installed and that in one case, the
shutter vas in the closed position, in tvwo cases they were almost completely
in the open position and in five cases thsy were at differont degrees of an
opan pesitions By msans of pliers the ends of the shafte controlling the
shutters were eagily rotated to return the shutters to the closed positions.
During the process of removing the tops to the crates, Sealey found the
bhandles and padlocks packaged and storsd in one of the crates containing
& gauging device which did not contain & strip source. Sealey imstalled
the handles on ithe shafls and locked each Ly means of a padlock. Sesley
dexonstrated during the visit that when a hasp on 8 handle mates with a
hasp on & gauging device the shutter is closed, when a handle is rotated
120° the slmtter is open and can be held open by msans of a thumb serew
and that the handle on the shaft ls attached bty means of & pin which

is inserted through a hole in the handle and through & groove on the
respective shaft. After closing the shutters, installing and loecking

the hamilen 80 the shutters could notl be opened, the Radiatiem Storage
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Ares vas locksd snd Sealey returned to his office t0 report by telephone
the circumstances in this case to Region Il. Sealsy contacted Je Ts
Sutheriand by telephone at 5330 p.z. on Augnst 7, 1570 (sacs date).

The Hadiation Storage Area messures 30 fest by 30 feet and is enclosed
by a chain link fence exterding six feet in helight and capped by three
gtrands of barbed wire, Inside the fance enclosure ie & small storage
shed whickh is being used for the storage of other licensed materials
possessed by Unicn Carbide., 7he entire enclosurs has been designated a
restricted area with control of access maintained by locking the gate.
The fence enclosure was posted “Caution Radicactive Haterisls® with the
eonventional radiation symbol. Each gauging device was labeled ®Caution
Eadicactive Material® with the ccnventional radlation symbel. The
labeling also stated "Cesium 137, 8 Ci® and gave a date of measurement
of sach quantity. A copy of Form AEC-3 was posted a3 requirede 4
picture was taken of the Hadiation Storage Area which was farwarded

to Region III on August 17, 1970. :

Young, with the help of Gealey and Kemnedy, made several radiation
appropriste to this csse. Instruments used in the surveys
were the following:

1 Victoreen, Model 740 (Cutie Pie}, G~10 r/hr, 3 scales, calibrated on
april g, 1970

1 Eberline, Hodel E-S00 B (CMSH), O-2 r/br, 5 scales

1 Tracerlab, Hodel SU-1l (Gu3H), (=25 mr/hr, 3 scsles, calibrated in
Juns 1970 -

1 Eberline, Hodel E~500 & (GMSM), O=2 r/br, § scales

The first survey was made around the cutside of the Radiation Storage
ires (restricted area). The radiation level was less than C.6 mr/hr.
A second set of surveys wss made st the surface of the gauging devices
with the shutter mechanisms locked in the closed posiiom. The highest
radistion level noted was 100 mr/br, the second highest was 50 mr/hr
ard the highest for the other six was 30 mr/hre Al one foot these
respectively attemuated to 20 mr/br, 12 mr/br end 6 mr/hre Sealey
believed the first two sets of higher readings were the results of
voids in the shielding and that they would probably be returbed to
the marmfacturer {n the near future. A third set of surveys was made
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at the ends of the gauging devices whers the handles cperating the shutters
are locgted. With the shutters both in the open and closed positions, the
radiation levals st the kandles varied from 10-25 mr/hre These radiation
levels which were low by comparison wers attributed to the fact that at
each end of the gauging devices there is approximately four inches of

lead shielding. A fourth set of surveys was made of two of the gauging
devices (&t separste times) with the shutters in completely opem positions,
at right angles from the mid-points and in saximum exposure positions. This
set of surveys was made at points outside the crates holding the geuging
devices. The distances from the devices to thelr respective orates were
thres inches. Each crate mevasured 3/i~inch in thielness. The results

of this set of surveys were as followss

Crate
Victoreen, Model 740 (AEC) _Surface 3 Feet & Feeot 7 Feet 25 Feet,
Serisl Ko. 1469 off seale l.2 r/br 420 me/hr 320 mr/hr -
Zerdal Hoe IATL off scale l.4 r/hr 520 wr/hr 420 mr/hr 33 sc/hr

Serial Ro. 1471 ' 21 mr/hr

Serdal No. 1471 ‘ 35 mr/hr

A& fifth set of surveys was made to determine how far the hardles had to
e turned clockwise amd counterclockwise from closed positioms bLefore a
significant radistion level appssred. The results of this survey showed
that the radistion lavel inereased sharply when the handles wers turned
45° elther way, clockwiss or counterclockwise.

An exawination of the gauging devices in the crates showed that they

were positioned in several different orlentations. Thia is shown in
plotures forwarded to Region IIX om August 17, 1970. With the shutters

in fully closed positions the handles were pointing to the following o'clock
positionsg
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Gauge Serial lo. ' QtCloek
1465 : : 9200
1466 : 6200
1467 9150
1468 G100
1469 2360
¥y o) 6300
1472 10300
1472 9330

The above shows, for exsmple, that if the shutieras of the gavging devices
uith Serdsl Kos. 1465, 1467, 1468 were completely open (this was not the
case) the handles would be pointing to 3300 o'clock. It should also bte
noted that Aif all the shutters Lad been fully open, it would meen ¢ne
things if all the hendles fsced the left side of tha trallers, it would
mesn ancther things 1f all the handles faced the right side, it would
moan another thingy if they were mixed in thelr facings, it would mean
anvther thing; and considering the fact that there were four gauging
devices present which did not contein sealed sources and provably provided
soxe shielding, this would mean still another thing.

The pedlocks were removed axd a test was maje to determine the force
required to turn the shutter mechanisms using the handles. Each could
be rotated with gtout equal force Lo the open positiem by turning
clockwise or counterclockwise, Ome hend could turn, with two exceptions,
esach hapdle but with difficulty. In the two exceptions & thumb from the
second hand hed to provide added strength to turn the handles.

In the source helders the shafis holding the strip scurces were by design
offesst in order to facilitate rotatiom from & closed position to an opan
position. A test of the rotation of this shaft was made by Younge The
handles were esch released while in potion to determine if there was an
affinity to any particular pesition relative to open or closed. This '
test did not show that there was eny tendency (o seek a particular position.
This test was prompted in part by Ca Le Cook's statement thst there was a
great desl of vibration irside the trailers during transit.

Union Cartdide bas in the past processed through the Technlcal Center a-
variety of gauging devices containing sealed sources. Soms 8f them have
been sirdlar but not exactly like the ones invelved in this casee The
Technienl Center possesses & license entitled “nion Carblde Corporation,
Seuth Charleston; West Virginia™ (License Ho. 47~26(=2)s Purther transfers
of pauging devices containing sealed sources have been to lieenses held by
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Unien Carbide at other addresses. The sealed sources in this particular
case are presontly possessed under Asendownt loe 23 (o0 the -2 license
which authoriges 130 curies of cesiuwn 137 for storage anlys. 7The original
order for these gauging devices was placed on April &4, 1967. It was
intenged that all 12 of the SERH gauges would be used gt a Unien Carbide
plant in Taft, Louisisna, Plans wers changed before loading ths sealed
sources at Ste. Paul, Minnesota, sxd it was decided that ouly eight would
be loaded and that these and the four empty sourcs bolders would be sent
to the Technical Center, Scuth Charleston, West Virginia, and that the
loaded ones would be held for future Installation in 2 new Union Caruide
plart in Ponce, Puerto Rico. A license authorising the gauging devices
containing sealed sources at Pance, Puerto Rico, has rnot been applied

for a8 yet but it is expected that an epplication for a llcense will ce
submitted to DML in the near future.

Urion Carbide ordered the gauging devices from the Obmart Corporation ard
had Ohmert skip them to 3M in 3t. Paul for loading with sealed sources.
Sealey stated that 3M normally loeded gauging devices for Chmart and that
Union Carbide found it & cost saving to have separate eontracts with
Uhzart and 3Me Therefore, the shipaert in this case was {rom 3H to
Union Cartide.

Sealey stated that Fred killiasms telephoned Mre He Wissink, Senior
Industrial Hyglenist, 3¥, following receipt of the gauging devices..
vissink was not able st the tim of the call to provide any explanation
excapt that "Sousbody guofed.® Sealcy stated that he was of the opinion
that 3M personnel did not realise there were handles and logks associsted
with the shutter mechaniszs and had failed to secure the shutters in the
closed positions prior to shipment. Sealey telieved that the shutter
nechanisus through vitrations in tramsit case open to the extent found
8t the tize of receipt et Union Carbide. :

Driginal Signed Bra
: Lﬂi_]', Sutherland

o Je To Sutherland
COITSINY : Radistion Specialist
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