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M ALLINCK RODT
NUCLEAR SAINT LO UIS 7. M ISS OU RI C ENTR AL 1-8980U.S.A.. .

CO R PO R ATIO N
i

PLANT
HEMATITE, MISSOURI

p l191/
$)<J,June 5,1959 V s

; g-g ,

s -

Q !Mr. Lyall Johnson, p ' S :Chief, Licensing Branch, --

!.p p#"Division of Licensing & Regulation,
U. S. Atomic Energy Commission, % j .J j,.

- .

Washington 25, D. C. / 7 Q7
'

Id/ M'IYI
Dear Mr. Johnson:

Be nuclear alarm system referred to in Dr. Leaders 8 letters to you
dated November 28, 1958, and January 22,1959, has been inst /.dled and
tested and is now in operation at the Hematite Plant. E nuclear alarm ,

system is tested once a week by applying a radioactive schrj~e36~orie of
the~ radiation detectors in the plant aisi!~~PirTo~cTic~ inspections of thec
detectors Kre Made thr66ghouilhe week to determine that they are in proper-

I

flinctioning order.
Enclosed you will find a series of instruction sheets whidi have been I

given to the personnel of the Hematite Plant. You will notice that the
instructions have been sub-divided with one sheet of instructions detailing
the emergency procedure to be followed by all personnel on the sounding of
the ahrm. Detailed instructions for the Emergency Directar have not bem
distributed to all personnel but have been distributed to.311 persons W1o
might be called upon to perform as Emergency Director. Rese procedures
are presently stored in the evacuation control center, the tiled barn, which
is about 500 feet from the nearest processing area.

It is anticipated that routin_e_dd.11s will be conducted in_ the_,near
future to familinize the personnel with_the pro.cedures to be followed in

.

j
~~

the event there is i~ndclesf~lEcident. |

|If yini^hhv'e'afiy~qdesiforis~concerning this alarm systen, please do not
hesitate to contact us.

Very truly yours,9701280197 970123
PDR FOIA
FLOYD96-343 PDR MALLINCKRODT NUCLEAR CORPORATI(N

EDN/wt oEnc. _ a
.

*

information in this reccrd was dc!(ed E. D. horth, W er, hi accc:d:mce wah the Freadem of lafermatich Hematite Plant0

Act, cxempons _.__6
!

F0iA % J M 3
.

ODUC R OF NUCLEAR FUEL

%n - i
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I
'

,~. r.D --- C., .s.: unc :.f .2.:r:., irredintt2y unlec% the two'*

?.:. ; ) ;;-tcs.

Tn.' r r.. t o tile bar..- wl:nt perco .r.el to cssembly
u tc.

11 nit. n d cm : r e nuC tar incidvit are ciserved (blue flash,
t:nk fear be c. :, other unusual totivity) Icare building
4 a pt' ht tecLie cp*; reach to the center of activity.
Irfor:n Eterg.vey Director .cf ths 11x'ication ac scon as he or
hh; :eprc.santt.tive can be contacted in bam.

If visitors are in the creu, see that they arr. evacuated to bam
with other personnel.

It is of greatest ir.perhanco that all personnel are evacuated
fmm tha pl:mt. If r.sceese,,, personnel will be carried from the

Iplant. Do not leave anyone behind! ,

s.

Energer.cy Dircctor will be pctson pasent who is highest on the
following list:

Plant Manager
Acting Plant Manager
Pmcess Fagineer, Green Roca*

Procaso. Engineer,.Elue Boom
Foreman
A::it. tar.t Farrran

1he Deergghey Director will take full charco .until.mich time as
he'is relieved by competent authority. All)others'will follow -

m - his direction tos (1) protect personnel,:(2)i nteet property. -p

_.
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' - e , - +f - ,,
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(oifgy y h |ALAM:-- T ' '

ACTION-- .r.1..; . .; 7.f sca- Y d 'c:: cl r. a.% en usy out to |':: . . .x - ~x i+ c : . r2 ' c m +wt . : t i7..

#ce ti tt , cd ';U nr. r4 r g2tc rce pc:-r; ,1 lonving area.

Jend '411 ,cr or.nel te b.:im .
.

% .1 ." -1 a r4.'_1 dr'.vr , ;7 et Sir.h,.r;' to prev:.:nt anyone entorin6
p.v' 1;:a w t1 'In C'.nre has coundsd.

p ,: c.c : c1L: n, (cQ.r.cir.g ndtch in barn) .

ird.st cn qciet and crder. i

i:.tcrmino Omt all pern _7c1 have bcen evacucted-ask if any-
bat is rumshg. Au p;rrennel nuet be reme.vod fmm plant.
If 't.;.ce..s z;, perm.cl will be carried out, using prcper first
aid proceduree.

Obtain Jov level meriterina device (marked 10.4) and determine I
re:o".nt of radioactivity it. bcrn arec. If reading is above 50 mrhr,

'

rcmovc personnel to .ss.fs lcention upvind from plant. Do not agroach ;

plant. Take c.onitoring devices along.

Collect all film badaos, have the films rencved fzwa the metal badge
and hcid for Mr. liiller. Keep separate from badge holder. |

It should by nose be porsible to determino that the alarm was

A. A true nuclear incident

Indications are hi h 1cvel radioactivity - radioactivity onS
n.aterials in film badges, knot. ledge of unusual incident by
personnel such as (1) bright, blue flash (2) unusial activity
in vessel or tank, etc.

B. .A false alaza caused by malfunction in the system.

Si ns'of a false alarm will be the absence of indications inE
"A"-no radioactivity in plant or badges and no cbserved
incident in plant.

,

If it appears that there was a nuclear incident, obtain plan "A"
(Nuclear Incident) from assembly point office and put it into effect.

If it appears that there was no nuclear incident, o$tain plan "D"
(Suspected Malfunction in Nuclear Alam 'ystem) fra assembly point
office and put it into effectrs --

.

*
*

g..
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I If 3t ap;; : thu a n.i ccer '.r.;idtr.t ha ;c:ur W all thi fol'.oving |
,

3 '

-

| perse".s in -ri .c ' i: * r;: 1!cce Office
~

Hematite,

! : . ~). *i c.; tn
h63

i L.'' 5an:cr
2h2

.

G. P. Imq w
h91!

i J. v. ''ill.r.

h71
|

T. Y.1 :1:mre
i

| Relate E.a er ; a ence to the fi-st perscn centected--what happedod, rad-
| latica dut c a ; :cadt g,8, viser.1 evidence, etc. If the person contacted agrees

that an ine:ide:U h .r cecurrad, or if nc.m of the P.covo can be reached, take the;

i

following . Steps:
i

Dicptch all per.',:. .cl te Jarnes Hospital, mergency Entrance on(1) T
| Kingth5dn.ar L1vd. Lollect. all .rilm badccs before they leave 4, ,- g
.e

i
plant.

:

0ote:-- This pocedue dll be modified at a later date
| when indiur foil has been placed in film badges.

Then affceted personnel only will be sont to,

*

I Barnes. )

i (2) Hotify the following doctors that a nucloer incident has occurred
and that Torson:.: are on the way to Eantes Hospital, Energenqr
Entrances,

Dr. II. Haffner JF- 9782 (Offico), St. Louis, Mo.i

llome), St. Iouis, Mo.
!

$ ((Office), St. louis, Mo.Dr. N. P. Knowlton, Jr, 0 .-

Home), St. Iouis, Mo.

' (Office), St. Louis, Mo.-1Dr. J. B. Shapicigh II -

(Hom), St. Louis, Mo.

3

(3) Cell for additional manporar by notifying:
1 ?

' George W. P. app
| Bennie Dunni

Louis Schuckatbm ."

Obie Youe.g
-

'g.,

4 J.* $. $

.____ _ _ _ _ - _ _ . _ _ _ _ _ - - - . - _ _ - - .-- - ,
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,' ' fief t , '.'. mc '. h 1<r .h rechan ice,

,. _ : .

a r tar;.: w.. pl:mt. (rercrt to'
| . ,: : " . . ,

a. c ,.

| ,; - .x ! ' : M.y . Office
!

} (h) ,: : C. D. '.'c : th, ' =:cri oo, Ill . , 673 He:natite
.

|
. . . :'. ;u . n "!. Louis, To. , J A l-f102 h63

..

i

ac01 v4.11 3111 +1.915AEC, Oak Ridge,
| . . t. f:' r:;t r ar. . :s.'

.
. inn 7W, er 5-7h% ar.d inform

| ~ ;r zu. a . , ''-6 d 1 1 , '

i :.r;n ?? ' h . oc w.r . - c. ^~h;r cee that 911 prrons on the

| felle i:y; lis', E A7e ' :tn 1.ctified: Office
.H.o_re.,

j Hematite
: S. D. Nrth

h63R. E .r. 9;.rer

J . ',i . ' ' '.~.l a d h91 |-

h71 i?. M. SC. rcra
!

I

(C) ~. .h e . %: off i ty cc,;-d arrives, dir.ra+ch gaard 1ho was on |

!.uty at the tic 33 o'i t. cc:curreace to ?m.ee Hospital. |

W' b !
'<. hen '!mergency' Direc tor 3 properly relievet, he sill report
to Da::.ss 30 spitz 3.. |

|
1

Miscellaneous Instructions

Do not give information concerning tie occurrence to anyone.
If asked for inferration, state that none is available at
the present tirne, but that a statenent will be rade later.

.
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~f g UNITED STATES

Wf'.. . f. | ATOMIC ENERGY COMMISSION]
'

| .

DIVISION OF COMPLIANCE,

REGION lli
799 ROOSEVELT ROAD

g GLEN ELLYN. ILLINols 60137 012) eso-zeso

December 27, 1971

i

: Gen W. Roy, Chief, Materials and Fuels Facilities Branch,

'

Division of Compliance, Headquarters

'

MALLINCKRODT CHEMICAL WORKS, MALLINCKRODT/ NUCLEAR,

ST. LOUIS, MISSOURI - LICENSE NO. 24-04206-01-

Enclosed is an inspection report, for your information, of an announced
inspection of the subject byproduct material program conducted on
December 6 - 9, 1971.

j A total of five items of noncompliance were noted. Three of these items
related to the exposure of one individual to en excessive concentration
of iodine 131 as evidenced by thyroid glar.d ceunting and the failure of1

; the licensee to report this exposure to the Coumission and to the
1 individual as required by 10 CFR 20.405.
|

; During routine th roid c nt on the mornin of Friday, July 2, 1971, A6,

o in,

I
| showe a
t thyroid burden of 1.49 x 0.14 microcurie o iodine n the thyroid.,

Subsequent thyroid counting of this individual on July 6 showed 1.14 x
permissible; on July 7, 1971, a thyroid count of 97% was found; and on
July 8, 1971, a thyroid count of 90% was found. Subsequent daily thyroid

hoved the thyroid burden to be reduced to 10% by July 28, 1971.
thyroid burden for the seven consecutive days of July 2 through

4 y 8, 971, was, therefore, an average of approximately 1.24 x 0.14'

microcuries. Don Soldan advised during this inspection that Mallinckrodt
had interpreted seven consecutive days as taking place in one calendar
week rather than any seven consecutive days; therefore, the numerical
average, by calendar week, was not excessive and as a result, was not
reported as required by 10 CFR 20.405. It was clearly explained to
Soldan by E. C. Ashley during this inspection that the thyroid gland
does not know of the existence of calendars and the presence of iodine
in the thyroid gland in excess of 0.14 microcuries, averaged over any
seven consecutive day period, is considered by Region III as excessive
thyroid burden, which constitutes noncompliance with 10 CFR 20.103 and
is reportable under 10 CFR 20.405(a) and (b).

:
;

@maun m this accid was dcMed
m accoidance with hc Ram of Infoma

',ut' enmptions - - 3. t/g. dy'-
r 0M- -

4rtoraacL10 M P.



.

. ..

.

|
J

|<

l

Cen W. Roy -2- December 27, 1971

The fourth item of noncompliance concerned the failure of the licensee
to maintain records of an evaluation of personnel exposure. In this
instance, two air samplers in theresultsof1.33and1.65x9x10gualityControlDepartmentshowedmicrocuries per m1, respectively,
during the week of July 29 to August 5, 1971. Although it was deter-
mined by interview with licensee employees in the QC Department and the
Health Physics Unit during this inspection that time weighted personnel i

exposure evaluations were made to show that no one was exposed to
excessive concentrations of iodine 131, no records of these evaluations
were available for inspection, contrary to 10 CFR 20.401(b).

The fif th item of noncompliance concerned the failure of the licensee
to submit reports to the Commission and to individuals who have ter-
minated employment or work ansignment, as required by 10 CFR 20.408.
The licensee stated during this inspection that a total of 31 persens

/ have terminated employment or. work assignmeit'in the liisnsei'T facill~
, ties in 1971 up to the date of this inspection, and that failure to. r

rabmit reports to the Commission or to the individuals was an oversight
on their part.

During this inspection, it was noted that the licensee had been steadily
reducing the external exposures to individuals. A review of personnel

, monitoring records showed that during the second and third quarters of
[ 1971, the maximum whole body exposure to any individual has been,

| approximately 2 rem per, calendar quarter. Also, with the exception of
the one person noted above, thyroid counting data showed that during
the period May 1 to December 3, 1971, only two or three persons have

| exceeded 50% of 0.14 microcuries averaged over any seven consecutive
days.

I During the Summer of 1971, the licensee made extensive modifications
and improvements to their air handling systems which has resulted in

L significant reductions in air effluents. These modifications also

included the construction of one inch thick Jead walls around the filter
bank housings which serve the hot cell and have resulted in a significant
reduction in radiation levels at the boundary of the licensee's facilities.

1

I
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Gen W. Roy -3- December 27, 1971
1

l

; I,

The noted items of noncompliance will be reviewed during our next
inspection scheduled for May 1972.

,

f

Q &, A__-_ --

J es M. Allan
enior Radiation Specialist

Enclosure:
Rpt No. 71-02 (orig. & 2 cys)

cc: A. Giambusso, CO
L. Kornblith, CO
R. H. Engelken, CO

|

|

l
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|

|
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U. S. ATOMIC ENERGY COMMISSION
DIVISION OF COMPLIANCE

REGION III

INSPECTION REPORT

CO Report No. 71-02

Subject: Mallinckrodt Chemical Works License No. 24-04206-01
Mallinckrodt/ Nuclear Priority: I

'

Box 10172, Lambert Field Category: B
St. Louis, Missouri 63145

Type of Licensee: Radiopharmaceutical Manufacturer and Distributor i

Type of Inspection: Announced Reinspection

Dates of Inspection: December 6 - 9, 1971

Dates of Previous Inspection: May 10 - 14, 1971

m |YI . W
Principal Inspecto E , C. Ashley /c2 -47 -7/.

(Date)

Accompanying Inspectors: None

4

Other Accompanying Personnel: None
'

m M $ Wa~~-

Reviewed By: a is M. Allan, Senior Radiation Specialist /4 -#7-7/
(Date)

Proprietary Information: None

!

|

-4:hwa-PW-?f 7#
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SECTION I

Enforcement Action

A. 10 CFR 20.103(a) - Exposure of personnel to excessive concentrations
of iodine 131. (Paragraph 5)

B. 10 CFR 20.401(b) - Failure to maintain records of an evaluation of
personnel exposure. (Paragraph 7)

C. 10 CFR 20.405(a) - Failure to submit a report to the Commission con-
carning the personnel exposure noted above in Item A. (Paragraph 6)

D. 10 CFR 20.405(b) - Failure to submit a report in writing to the
exposed individual as noted above in Item A. (Paragraph 6)

E. 10 CFR 20.408 - Failure to submit reports to the Commission and to
individuals who have terminated employment or work assignment as
required. (Paragraph 8)

Licensee Action on Previously Identified' Enforcement Matters-

The last previous reinspect'on was conducted on May 10 - 14, 1971. The
licensee was cited for fe:t items of noncompliance in a letter from the
Division of Compliance, Headquarters, dated July 28, 1971. The licensee
responded to this letter in a letter dated August 13, 1971. During this
inspection conducted on December 6 - 9, 1971, each of the previously
noted items of noncompliance were reviewed as to licensee action. These
itsas and corrective actions are noted below:

A. 10 CFR 20.105(b)(2) - Excessive radiation levels during January and
February 1971 on an unrestricted roof of a building across from the
licensee's facilities.

This item was corrected by the licensee moving his vaste handling
crea prior to the inspection of May 1971 and the modification of the
air handling system on the roof of the licensee's Building 100,
including shielding, following the May 1971 faspection.

B. 10 CFR 20.201(b) - No stack sampling was performed of the Building 300
Dispensing Lab laboratory exhaust during January 11, 1971, to May 11,
1971.

It was noted during this inspection that stack sampling at that
location began on May 11, 1971, and stated in the licensee's'

August 13, 1971 letter. |
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10 CFR 20.201(b) - No inplant air sampling was performed in BuildingC.

300 dispensing laboratory during January 11, 1971, to May 10, 1971.
;

The licensee's August 13, 1971 letter advises that air sampling was
begun at that location on January 11, 1971, using portable air
samplers, and later added to the in-house air sampling system. I

Records reviewed during the inspection of December 6 - 9, 1971,
showed that temporary portable air samplers wdre used in the
Dispensing Laboratory of Building 300 on January 11 and 12, 1971.
Also, permanent air sample stations were' begun there on January 20,
1971.

D. 10 CFR 20.201(b) - The licensee performed inadequate evaluation of
|high TLD results, re Item A above.
,

The licensee's August 13, 1971 letter advised that the TLD results
.were received from the supplier too late for them to act on this i

matter. It is noted that this problem resulted from the licensee's '

, dismantling and moving of their waste handling area and the necessity
ito make the filter change during the period in question due to a
|Mo-99 processing problem which caused a high radiation level at the

absolute filter on the roof of Building 100.

Unresolved Items: None

Status of Previously Reported Unresolved Items: None reported.

Unusual Occurrences: None

Persons Contacted

The following Mallinckrodt/ Nuclear personnel were contacted during the
inspection:

Norman E. Drissell, Director of Operations
Donald W. Soldan, Supervisor, Radiological Protection Department

(Health Physics) and Chairman of the Isotope Committee i

Ralph Nuelle, Group Leader, Health Physics
Warren Fadling, Group Leader, Health Physics
Robert Wester, Technician, Health Physics
Robert Ament, Special Warehouseman (Building 300 Shipping Area)

;

Mrs. Diane M. Duvall, Technician, Quality Control Department !

Robert Granger, Jr., Technician, Production Department

I
|

|

|

I
1
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Management Discussion

The following subjects were specifically discussed with Messrs. Drissell
and Soldan on December 9, 1971:

A thyroid burden of greater than 0.14 microcuries of iodine 131 averaged
over seven consecutive days to one individual and failure to report this
to the Commission and to the individual. It was noted that they inter-
preted seven consecutive days as taking place in one calendar week rather
than any seven consecutive days, therefore, the numerical average by
calendar week was not considered excessive and as a result was not reported.
(Paragraphs 5 and 6)

Failure to maintain records of results of an evaluation of personnel
exposure. It was stated that normally, records of these evaluations are
maintained, but somehow this was overlooked this time. (Paragraph 7)

Failure to submit reports to the Commission or to terminated individuals
as required. It was stated that this was an oversight on their part.
(Paragraph 8)

i

t
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SECTION II

>

6

Additional Subjects Inspected. Not Identified in Section I Where No
Deficiencies or Unresolved Items Were Found

1. Employee Personnel Exposures '

Whole body and extremity film badge results, second and thirda.
quarters 1971.

b. Urine samples and thyroid counting results. May 1 to December 3,
1971.

2. Air and Water Effluents

Stack and sanitary sewer discharges, May 6 to December 2, 1971,a.

b. Rooftop sampling results, May 6 to December 2, 1971.

3. Inplant and Shipment Surveys

Contamination survey results, 1971 through November 23, 1971. !
a.

b. Radiation level survey results, 1971 through November 17, 1971.

c. Air sampling results, 1971 through December 2, 1971,

d. Receiving and shipping packages survey results, 1971 to
December 1, 1971.

4. Review of Unrestricted Area Surveys

Unrestricted area survey results May 1 to December 1,1971.a.
,

Details of Subjects Discussed in Section I

5. Overexposure to Concentrations of Radioactive Material

Routine thyroid counting on the morning of July 2, 1971, one individual
showed a thyroid burden of 1.49 x 0.14 microcurie of iodine 131 in the )thyroid. Subsequent thyroid counting of this individual on July 6
showed 1.14 times permissible, or. July 7, 1971, a thyroid count of I

I
i
i

!
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97% was found and on July 8, a thyroid count of 90% was found. |

Subsequent daily thyroid counting showed the thyrofd burden of
|this person to be reduced to 10% by July 28, 1971. The thyroid !burden of this individual for the seven consecutive day period

July 2 through July 8, 1971, was, therefore, an average of approxi- !
mately 1.24 x 0.14 microcurie,

i

This individual was interviewed alone on December 7, 1971, regarding |
this July 1971 occurrence. It was said that no work was performed
before the routine 8 a.m. thyroid counting on July 2. The individual
was performing a triolein and oleic acid iodine 131 on July 1, 1971,
in a glove box. The individaul remembers using hot tap water from
a nearby sink to get hot water to be placed in the glove box for part
of this prep work. The individual thinks the sink must have been
contaminated with iodine 131 when the hot water splashed causing
contamination to the face and head. This individual stated that
upon leaving the laboratory area, no contamination was detected on |
feet, hnnds, or general body area according to this person. On the l
morning of July 2,1971, af ter the high thyroid count, head decon- |

tamination was accomplished.

This individual stated that instructions have been issued to prohibit I

the use of hot water in this method and also that any sink to be used I
in the laboratory area must have a prior survey.

The individual's statement generally agrees with information gathered
from Health Physics personnel.

The exposure of the above referenced individual to excessive con-

centrations of iodine 131, as evidenced by thyroid gland counting,
constitutes noncompliance with 10 CFR 20.103(a).

6. Reports of Personnel Exposures

The licensee had not, up to the date of this inspection, reported
the overexposure of the person, noted above in Paragraph 5, to the
Commission or to the individual which constitutes noncompliance with
10 CFR 20.103(a) and (b).

The licensee did not consider the individual's high thyroid count as
a reportable overexposure because they considered " averaged over seven
consecutive days" as meaning seven consecutive ca?endar days (Monday
through Sunday). It was clearly explained to the licensee that the
thyroid does not know of the existence of calendars and that the
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| presence of iodine in the thyroid gland in excess of 0.14 micorcurie,
| averaged over any seven consecutive days, is considered by the

Commission as an excessive thyroid burden and is reportable under
10 CFR 20.405 pursuant to 10 CFR 20.103(a),

i
'

7. Records of Personnel Exposure Evaluations

During the week of July 29 through August 5, 1971, two air samplers
in the Quality Control Department showed results of 1.33 and 1.65
x 9 x 10-9 microcuries per al, respectively. Although it was deter-
mined during this inspection that personnel exposure evaluations were
made to show that no one was exposed to excessive concentrations of
iodine 131, no records of these evaluations were available for
inspection which consititutes noncompliance with 10 CFR 20.401(b).

8. Reports of Personnel Exposure on Termination of Employment or Work

During this inspection, the licensee advised that a total of 31
persons have terminated employment or work assignment in the licensee's
facilities during the year 19' *p to the date of this inspection, but !

required reports have not be,w mitted to the Commission or to thet-

individuals which constitutes noncompliance with 10 CFR 20.408.

|
|


