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Health Physics Division . S

August 10, 13956

To: J. C. Hart
From: L. C. Johnson

Jubject: Radiation Excursion in Building 9213

On February 1, 1956 at approximately 9:48 a.m. a large excess reactivity
was introduced in one of the experimental ecritical asgemblies using enriched
uranium in solution. This was caused by the improper operation of the fill-
letdown valve which allowed the reactor to rise on a prompt critical pericd.
The protection afforded by a minimum of five feet of concrete shielding in
conjunction with distance and angular distribution of "shine" prevented
serious exposures to personnel in the area.

The excursion was not accompanied by a violent explosion. It appeared
that a large bubble arose within the fuel solution to be sprayed in the
immediate area of the reactor. Fans to the building were turned off within
a Tew minutes afiter the incident and most of the personnel evacuated to
Y-12 proper. The remaining personnel, wearing assault masks, obtained
readings, checked for contamination, blocked off areas, and handled other
problems connected with the emergency.

The irradiated solution was removed from the system to a shielded area
on February 2, and access to the test cell was allowed with the wearing of
expendable clothing as the only additional Health Physics requirement. The
small amount of beta-gamma fallout in other parts of the building was re-
moved without difficulty soon after the incident. Reactor experiments were
resumed on February 6.

The only question of significant exposure occurred with the guard. A
concrete wall is now under construction to protect the guard post, parking
lot, and roads leading to the building.

- Information regarding the equipment involved, energy release, fuel con-
sumed, cause of the incident, and preventative measures are discussed in
confidential report ORNL CFN 56-2-105 by Dixon Callahan and Building 9213
staff. '

The following pages list personnel eXposures and related information.




Air Activity Analysis : Air activity in the building scon after the
incident was ten times maximum permissible concentration for continuous
exposure when using an approved mask in the presence of fission mixtures.*

By 12:20 p.m. on February 1, all exhaust fans except thgse in the
reactor room were operating and air activity of less than 10~ ue/cz for
beta~gamma activity measured in the building proper. Alpha activity through-
out the building, excluding the reactor room was insignificant. A few hours
later, air activity in the building and reactor room was well below the MPC
for both beta-gamma and alpha activity.

The wind direction in the Y-12 valley irmediately following the
incident was N NE at two miles per hour. A few hours later, 1:00 p.m.,
the direction was N NE at three miles per hour. This relieved the heavily
populated Y-12 area of any airborne activity.

Two gamma energies of .5 MEV and 1.5 MEV and a beta energy of .9 MEV
were detected on the samples.

6

#PC (Beta-Gamma) with approved mask . . . . . . . . . .. .1x10" uc/ce
MPC (Beta-Gamma) without mask . . . . . . . . . . . .. .1x108 5c/cc
MPC (Alpha) with approved mask . . . . « & .+ « o . . . . . 5.0 x 1077 pc/ce
MPC (Alpha) without mask Cee . 5.0 x 10711 ¢ /e




Direct Readings ~30 Minutes After Excursion
Tocation Readings
Cn road opposite reactor - - - - .« - ¢ . . . .. .. ... 1k mr/hr
Outside Room 102 - door closed - « - « « o + o v ¢ o o o » » 600 mr/hr

Cutside reactor romm Scuth side

~ L feet above ground - ¢+ s s e s . 4. .
Inside dcor of Room 102 T
Creoss corridor 2nd level S
Corridor Gate (warning light) =« - - - » . .
Open dcorway to reactor room T
Through closed door to reactor room =« « « . .

Sight glass in control room =« =« » » « « o &
Water filled window in control room « « - . .
Desk in control room =+ « « + « « + o « o .

4:35 p.m. February 1, 1956

Sight Glass, Room 102 . . . . . . ., . . . . .
Floor, SE corner new comsole , . . . . . . . .
Door, Room 203 . . . . . . . . . . . ... ;
Deor, Reom 201 ., , . . . . . . . . . . . ..

8:20 a.m. February 2, 1956

Sight glass, Rcom 102 . . . . . . . . . .. .
Floor, SE corner new console . . . . . . . . .
foor, Room 203 ., ., ., . . . . . . . . . . ..

Door, Room 201 ., . . . . . . . . . . . ...

* Fuel dumped [rom reactor and stored in tanks

beneath

.« « 100 mr/ar
- o 3400 mr/hr
. 28 mr/nr
-« 60 mr/hr
.+ « 26000 mr/hr
- -« 2600 mr/hr
.+ 3200 mr/hr*
. - 2300 mr/br*

. 6000 mr/hr*

. « 300 mr/hr
. . 1000 mr/hr
. . 100 mr/br

. . 200 mr/hr

. . 100 mr/hr
. . 300 mr/hr
. . 30 mr/hr

.« 20 mr/hr

control floor.
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External Exposure to Personnel (Film Badges)

—— R | 20 k.5 |5.4 x 108 45 90 395
———— ;| 30 | 155 |3 x 108 155 50 535
9 p koo 5.5 8 x 108 55 120 575
. -y 25 1.8 - 18 0 Ls
E Y - 30 2.7 |3 x 108 27 15 100
b L - 30 -- -- -- -- 30
il - 30 0.9 |6 x 107 9 9 50
. ] _ 100 3.6 - 36 0 140
S W | 160 7 6.5x10% | 70 90 320
e — SR | 260 | k.5 |5 x 108 145 50 455
b ] an 330 7 - 70 o) Loo
TN . v - -- 0 0 0
_ W | 50 2.7 19.8 x 10° 27 150 4ho
N t 4 100 2.7 9.1 x 108 27 140 265
S amm | 1o 1 2 x 108 10 30 160
anmE— | W | 100 5.5 |6 x 108 55 91 550
TN | W | 10 5.5 |2 x 108 55 30 275
. L ) 170 5.5 2.4 x 108 55 36 260
. | Y 565 ( 1000 -- 2000~10,000| 300-600 lé;égggégy

RBE 10
(2) RBE 2
*Taken from threshold detectors.
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Summsary of Cassette Film Readings in mr

Location Film No. OW S
New Guard House 100-1 900 645
014 Guard House 100-0 195 165
Room 101 101-1 220,000 220,000
Room 101 101-2 > 20,000 > 20,000
Room 102 102-1 >20,000 13,150
Room 102 102-2 >20,000 12,350
Room 103 103-1 295 2ks
Room 104 104-1 50 60
Room 107 107-1 50 < 30
Room 107 107-2 25 <30
Room 108. 108-1 3,925 6,650
Room 108 108-2 5,500 9,250
Room 108 108-3 4 875 7,450
Hallway West 200-1 1ks 245
Hallway East 200-0 395 555
Room 201 201-1 > 20,000 > 20,00C
Room 201 201-2 2 20,000 220,000
Room 201 201-3 ) 20,000 520,000
Room 202 202-1 1,360 1,410
Room 202 202-2 665 750
Room 203 203-1 450 62C
Room 210 210-1 195 310
Room 211 211-1 195 180
Room 212 212-1 195 180
Room 215 215-1 70 60
Room 216 216-1 120 180
Room 216 216-2 120 180

Final Values of Dose as Calculated From the Neutron Threshold

Location of Threshold Detectors

Room 201
Guard Shack
Room 202
Corridor

Detectors

Dose in rep's

100

1
Ingignificant
Insignificant
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Urinalysis Results

R

Estimated

Badge Period Covered Analyzed Per Cent
Name No., by Specimen For MPC Tctal Dose
- - L 2-1 to 2-2 Sr *10,84% <5 mr
2-6 to 2-7 Sr <5.0%
TN, ——n 2-1 to 2-2 Sr *28. 49 9.6 mr
2-6 to 2-7 Sr 23,2%
U = 2-1 to 2-2 Sr 17.6% 5.5 mr
' 2-6 to 2-7 Sr 11.5%
y WF | 2.1 to 2-2 Sr *14,8% <5 mr
S - | 2.t 22 Sr *2l 7 8.1 mr
L ) - 2-1 (Samples Sr 533.3% 82 mr
taken after
shower)
2-6 to 2-7 Sr b, 9%
2-11 to 2-12 Sr 17.9%
2-20 to 2-21 Sr <5.0%
ST, /s 2-1 to 2-2 Sr 64k, 8% 105 mr
, (Indications of
sample cartcn
contamination)
2-3 to 2-b Sr 80.7%
2-11 to 2-12 Sr 18.7%
2-20 to 2-21 Sr {5.0%
T - 2-1 to 2-2 Sr 339.0% 43 mr
2-6 to 2-7 Sr 13.1%
2-10 to 2-11 Sr 7.9%
2-20 to 2-21 Sr <5.0%
) T 2-1 to 2-2 Sr *¥70.09% 13,8 mr
2-6 to 2-7 Sr <5.0%
L AR 2-1 to 2-2 Sr *123, 49 15.6 mr
b ] k) 2-1 to 2-2 Sr *45, 3% 9.0 mr
26 to 2-7 Sr <5.0%
1 _—_— 2-1 to 2-2 Sr *24 7% 8.1 mr
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Urinalysis Results (Cont'd)

Badge Period Covered Analyzed Per Cent Estimated
Name Ne. by Specimen For MPC Total Dose
AR S | 2.1 tc 2-2 Sr 13.8% <5 omr
2-6 to 2-7 Sr £5.0%
S ) 2-1 to 2-2 Sr * 8.6% <5 mr
2-6 to 2-T Sr 16.8%
AN N 2-1 to 2-2 Sr *194 6% 2k,s mr
2-6 to 2-7 Sr <5.0%
T W | 2ol o 2.2 Sr *99.0% 12.€ mr
2-6 to 2-7 Sr 17.0%
S 4 2-1 to 2-2 Sr *427 6% sh pr
2-6 to 2-7 Sr <5.0%
2-12 to 2-13 Sr <5.0%
‘ 2-20 to 2-21 Sr <5.0%
b - | o156 Sr 10.4% <5 mr
L — 2-1 to 2-2 Sr 8.6% <5 oar

Semples were analyzed for uranium content and in all cases were less than 10% of MPC.

MFC values ars based on continuous exposgures,

of a single exposure incident, the first s

at least a factor of ten.

*Samples analyzed for Strontium contained approximately 25% Strontium89,

Since these readings are the result
amples reported are probably too high by
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INTER-COMPANY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY

(INSERT Operated By Post Office Box P
naME ) COMPANY CARBIDE AND CARBON CHEMICALS COMPANY . LOCATION OAK RIDGE, TENN.
TO . 2. Morgan DATE February 9, 1956

LocaTion Bldg. 2001
ANSWERING LETTER DATE

ATTENTION
e ~r v ~ e - .
cory To A. M. Veinberg suBsEcT Cooperation of Health Physics

- It is the purvose of this note to express our appreciation of the
interest and effort of members of your Division and yourself in
the aftermath of the power excursion experienced in Building 9213
on February 1. The cause of the excursion is believed to have
been an over filling of the test vessel with solution due, in turn,
to the failure of the pressure of the transporting air in the
reservoir to be reduced sufficiently rapidly. The operation of tnis
transfer system has not been entirely satisfactory for some time and
remedial measures were begun several months ago. Replacement parts
are scheduled for delivery within the next few weeks.

With the multiplicity of critical assemblies which we test, the real
probability of subsequent excursions must be recognized witheot
complacency and every effort must be made to insure that all personnel
are always in their appointed positions. Under these conditions it is
believed that the consequences of excursions, although distasteful,
are not catastrophic.

Dixon Callihan

DC:imlr

THIS FORM FOR INTER-COMPANY CORRESPONDENCE ONLY

X-81 in-31)
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