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FEA1,TH PHYSICS ANA1,YSIS

The health physics picture at Mallinckrodt/ Nuclear Division, Mallinckrodt

Chemical Works has changed drastically since the last previous reinspection.

During reinspections of this licensee conducted in April 1967 and again in

September and October 1967, many items of noncompiance were noted which related

to the laxity in the administrative control exercised over the Radiation Safety
,

Program. The most serious of these items of noncompliance was the repetitive

nature of thyroid burdens among various licensee personnel. In January 1968,

Mr. Mont Mason, former Head of Health and Safety Division of the Mallinckrode

Chemical Works, Uranium Division, prime coa * ractor f acility at Weldon Springs,.

Missouri (now defunct) transferred from the Mallinckrode Chemical Works main

plant, downtown St.1.ouis, to a permanent position of Director of Safety and

. Maintenance at the Mallinckrodt/ Nuclear Division. Mr. Mason advised one of

the first things he recognized was the need to make clear the duties and

responsibilities of all individual workers, aupervisors, department managers,

sec. at this facility. A new policy recently instituted by Mr. Mason is that if

a particular job can not be done within the realm of radiation safety then that |

job should not be done at all. This responsibility has been put squarely on the .

1

shoulders of supervision in the working areas. Independent measurements by |
l

Health Physics personnel such as radiation levels on a daily basis, contamina-

tion smears on a daily basis, continuously operating air sampling equipment,

daily thyroid counting procedures and the availability to supervision of Health

Physics technical assistance are some of the ways in which the licensee hopes

to keep improving the Radiation Protection Program. Mr. Mason is gathering |

personnel exposure data and is rearranging the data in a summary form which can

locate trends and any special trouble spots in the radiation work areas. It |
|

was obvious during this inspection that Dr. Hallett as Director of Operations |

I
has been giving Mr. Mason the wholehearted support of the organtastion in Mr.

Mason's decisions and various actions regarding the upgrading and general

improvement of the Health Physics Program. In regards to those aspects of the

licensee's program which were reviewed during this inspection, it appeared

that the licensee is conducting its program with due regard to radiation safety.
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1

DETAILS
|

CENERAL INFORMATION

9. This was an announced reinspection of this byproduct material program

conducted during ;the week of March 11, I?68. Dr. Floyd Hallett, Director

of Operations, was notified of this forthcoming inspection by telephone

on February 26.
.

10. The State of Missouri Department of Heath was not notified prior to this
E

inspection. However, Dr. Fulgrabe of that office was telephoned on March

19, 1968, and given the results of this inspection. [

11. The following persons were interviewed and supplied the "information
i

contair. in these notes: ;

:
!Dr. W. R. Konneker, General Manager and Vice President

Dr. T. P. Hallett, Director of Operations

Mr. Mont PWson, Direc tor o f Safety as . ...senance
i

Mr. DonaW Soldan, Manager, Health Physics ,

8

Mr. Ralph Nuelle, Instrument Crlibration

Mr. George Gerth, Manager, Order and Inventory Control
!

Mr. William Lawson, Supervisor, Chemical Production

Mr. Harry 511epen, Supervisor, Shipping Department

INSPECTION HISTORY

'
12. The last previous reinspection of this licensed program (Reinspection No.

12) was conducted on September 13 and 14 and October 17, 1967. As a result

of that inspection, the licensee received correspondence fron the Commission

(letter dated November 30, 1967) setting forth nine items of noncompliance.

In a letter dated December 20, 1967, the licensee replied to the Commission

regarding the nine items of noncompliance and corrective steps concerning

each of the nine items. In a letter dated January 10, 1968, the Commission

acknowledged the Itcensee's replies and, in addition, acknowledged receipt

of letters from Mr. Donald W. Soldan, dated November 21 and December 18,

1967 (three) reporting the exposure of personnel to radioactive material.

13. Reinspection No. 13 was conducted during the week of March 11 - 15, 1968,

and is the subject of _T M_ . . . f f a cf.
- c
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14. Reinspection No.13 was limited primarily to a review of the following

itcas t

a. Previous items of noncompliance and corrective action.

b. Organization and administrative control.

c. Personnel monitoring,

d. Radiation and contamination surveys,
'e. New facilities.

f. Miscellaneous.

g. Independent measurements.

PREVIOUS ITEMS OF NONCOMPI.IANCE AND CORRECTIVE ACTION

15. Each of the nine items of noncompliance set forth in the Commission's

letter dated November 30, 1967, and the licensee's subsequent reply in

a letter dated December 20, 1967, are presented in order and denoted by

(1), (2), (3), etc.

16. (1) During May, June, and July 1967, several of your employees were
.

exposed to average weekly airbornes concentrations of iodine 131

in excess of the limits.

17. The licensee's answer to this first citation was in nine separate parts.

Each of these parts were specifically reviewed during this inspection.

These corrective actions are discussed in the order as given in the

licensee's reply of December 20.

a. The licensee realizes that the use of the iodine 131 diagnostic

capsule filling machine is one of the major contributors to the

relatively high thyroid burdens of the various employees. Mr. |
mava- !

Mason advised that only supervisors aregallowed to make setups ;

and adjustments to the iodine capsule machine. This person per. I

forming these operations is required to wear a gown, gloves, head

covering, and full-face respirator. Following this work, this
,

particular supervisor must survey himself prior to leaving the
i

i

machine area and report immediately to the Health Physics Depart-

ment to be resurveyed and thyroid counted. In addition, the

machine operator (currently Mr. Terry Hill) is required to report
;

I

for health physics independent survey and thyroid count every two

hours while he is operating this machine. A review of the

, . . . . .

I
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17. (continued)

licensee's thyroid counting records shows that the supervisor

d6 rt for thyroid counting and external survey following
1
'each wota session on a machine and that the machine operator does

report every two hours during operation times for similar counting.

b. The licensee's reply stated that steps were taken to design and

purchase an improved machine for iodine 131 diagnostic capsule
|

'

production specifically oriented toward radiation safety and

contamination control. During this inspection, the licensee

representative advised that several designs have been investigated ,

1

Iand that no one design has been finalized, as yet.

c. The licensee's reply states that the monitoring of thyroid burdens

, and personnel contamination was greatly intensified and placed on

a mandatory routine schedule. All personnel working with or near

iodine 131 processes (currently numbering approximately 16 persons)

are required to report each morning b fore entering the laboratory
''

for thyroid counting. Also, these thyroid counts are recorded on

a form entitled, " Thyroid Burden Measurements," which is actually

a daily worksheet. A copy of this '' Thyroid Burden Measurements"

form is attached to these notes as Exhibit A. The distribution of

this form, as noted on the bottom of the form, has recently been

revised in order to cut down the volume of paper being distributed

throughout the licensee's facility. At the present time, the white

copy is still maintained in a health physics file. The canary

colored and goldenrod colored copies are no longer distributed on

a daily basis but weekly summaries are made and distributed to these

persons. If any person exceeds 507, of 0.14 microcuries of any single

count, then a pink copy of this form is given to the respective

department head advising that this person is no longer to work with

iodine 131 until the thyroid count is reduced to less than 507.. The

weekly summary, noted above, includes the summary of the high, low,

and average count for a particular week of the ten highest persons.

An example of this data is attached as Exhibit B. The numbers

|
represented on Exhibit B are fractional parts of 0.14 microcuries. '

|

|
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17. (continued)
I
. d. The licensee's reply stated that additional air sampling stations
i

have been installed in the iodine 131 production areas and have
i '

been included in their routine checking schedule. At the time of

| this inspection, it was noted that the licensee had a toal of 39
4

j inplant sempling points as compared with the 18 sampling points

which were noted during the inspection of April S 1967. A sketch;

} of the floor plan of the licensee's facility showing the location
i

of the 39 sampling points is attached to these notes as Exhibit C.

For more information regarding the designated uses of the various

rooms and areas within this facility, please refer to Exhibits A, B,

and F of the 417 report which resulted from the inspection conducted

April 24 through 28, 1967.

e. The new disposable gloves mentioned in the licensee's answer are

required for any bench top work where suspect contamination is

handled. Although not required, some people are wearing these gloves

whii* working in glove box gloves,

f. The changes and improvements in laboratory supervision and techniques

to increase the control of external contamination which is referred
;

to in this Subitem 6 refers to the personal contact which Mr. Mason |
):<L

*

and his group makes with the various ^^^
_n '- i

Mr. Mason q.

*seu a

stated that he SusserW more on department supervisors and foremen,

etc. to see that their people are following good radiation safety

prar: ices. Shower facilities have been installed and are used, if

in the judgment of health physics, the shower is required to remove

external contamination from a person. This may or may not in

conjunction with a thyroid count.

g. Mr. Mason, formerly in charge of health physics at the Mallinckrodt

Weldon Springs Atomic Energy facility, joined Mallinckrodt/ Nuclear
_

on a permanent basis in January 1968. During this inspection, Mr. j

1

Mason advised that one of the first things he recognized while |
l

making his evaluation of the health physics program, in general, was |

that although the facilities, equipment, staff, and techniques were

technically adequate,the proper use of people was poor. Some of
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17. (continued)
mm y

Mr. Soldan's duties which involved only health physics empuse

work are now being given to others (such as janitor and laundry

service involving contamination is being assigned to John Adame).

Mr. Adams has just recently joined Mallinckrodt/ Nuclear St. Louis

facilities and will be reporting directly to Mr. Mason. In addition,

Mr. Mason stated that there was a need to 'make clear the duties and

responsibilities of individuals, supervisors and department managers.

Also, it was learned at this time that Mallinckrodt/ Nuclear is giving

up the idea of supplying their own film badges. Please eee the
<-

personnel monitoring section of these notes for further information

regarding this aspect of the program.

h. In the licensec's December 20, 1967 reply they stated that a formal

instruction program will begin in January 1968. During this

inspection, Mr. Mason and Mr. Nue11e advised that these instructions

have not actually taken place because of delays due to the reorgani-

zation primarily involving Mr. Mason. Mr. Mason advised, however,

that they have had two new employee indoctri'stion sessions in 1968
|

involving about ten persons. Two line supervisors sat in on these

sessions to help answer job related questions. The formal instruc-

|tion program, according to Mr. Mason and Mr. Nuelle, is expected to

start before the end of March and be completed sometime during May
|

of this y;ar. The length of the program will be determined by the -

progress of getting persons to understand the subject matter. The

main theme of these classroom sessions will be to make persons aware

or radiation work, the type of material they are handling (not just

chemicals), and proper attitudes during this work. Mr. Mason advised

that the formal instruction classes will begin with an opening address

by Dr. Hallett regarding company policies, etc. Other details to be

covered in these classes will be any and all regulations concerning

the licensee including FDA, NIH, AEC; management responsibilities in

the area of regulations * fundamental radiation terminology, and

| concepts of health physics terminology. Mr. Mason advised that this

class is not intended to go into great detail - just the idea of

!
!
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17. (continued)

keeping exposures, contamination, etc. as low as possible. The

last part of this formal session will be the services provided

by the health physics group with emphasis on cooperation and the

fact that noncooperation will not be tolerated. Following this

formal instruction period, the supervisors with the assistance
e

from Messrs. Mason, Soldan, or Nuelle will conduct on-the-job
1

sessions to their people.
i

[ This ninth subitem states that the health physics budget has been |

significaatly increased to provide additional professional staff

members and equipment. Mr. Mason stated that he was looking for

.{wsu9 1

health physics s g member to assist Mr. Soldan. An example

of providing additional equipment for health physics use has been
,

|
the acquisition of a Packard Tri-Carb liquid scintillation unit in i

preparation for using this for the forthcoming building addition

in which carbon 14 and tritium will be used.

18. (2) The exposures referred to in Item 1 above (see paragraph 16) were

not reported to the Conunission. Also, these exposed individuals

were not informed in writing of the nature and extent of their

exposure.

19. The licensee had devised a method of internal reporting to assure the

time of the reports of personnel exposures to the Consnission on a timely

basis. Pleaseseeparagraph17-(c)aboveandExhibitsAandB. Also,

it was determined during this inspection that persons referred to in

Item (1)weresoinformedinwritingatthesametimethatthereportwas

submitted to the Commission. Carbon copies of these reports given to

the individuals are on file in the Health Physics Office also.

20. (3) From August 18 to September 14, 1967, no surveys were made with

respect to airborne concentration in restricted areas in the plant.

21. As determined during the inspection September 1967, a malfunction of the

program resulted in the failure to collect air sample date. Sub-

sequent to the last previous reinspection, the timer was replaced and a

second be kup unit was obtained just in esse of failure of the timer in

use. During this inspection, Mr. Mason stated that one of his prime

concerns is to make sure that all surveys are done on schedule without

fa11.
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22. (4) Surveys made of laboratory uniforms potentially contaminated with

radioactive material were inadequate to detect the presence of

radioactive material prior to their release to a consnercist laundry.
sub23. An Iberitne Instrument Company laundry sesednas is now being utt11 ed. At

the same time sources of radiation background have been removed from the

Laundry Room to allow a more adequate sensitive assessment or radioactive

materials present on laboratory uniforms. Each' article of the employee's

uniform is permanently inscribed with the individual's name to allow a

better determination of the source of contamination. A new uniform survey

report form has been initiated. The notes at the bottom,of this for

state "Found to be within limits for release to consnercial laundry",& cord.
Na--

ing to licensee representatives,Anothing above instrument background which

is now in the vicinity of 100 counts per minute. If an article of clothing

is found to be reading above background, it is laundered and resurveyed as

noted on the form. A copy of this uniform survey report form is attached

to these notes as Exhibit D.

24 (5) Surveys were not conducted of all articles contained in waste baskets

to establish whether they were contaminated with measurable amounts

of radioactive material prior to their disposal through normal refuse

channels.

25. Mr. John Henry and Mr. Van French, Health Physics Janitors, have been

assigned to survey and empty all wastebaskets in laboratory restricted

areas on a daily basis. Mr. Wally Bushman has been assigned to survey

the large dumpster bins located outside the building on a daily basis.

The laboratory restricted area wastebaskets are surveyed and emptied-

during the working day while the dumpsters are surveyed at the end of
da athe working day. The licensee has initiated a non-radioactive surveya

form for the purpose of recording the results of these surveys. A review

of these survey records showed that the wastebaskets surveyed and emptied

from the production area normally show the number two circled which

indicates that contamination was found and removed prior to emptying.

At the same time only occasionally was it noted that other areas showed

contamination in the wastebankets or in the dumpster. Also, conusents and

,
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25. (continued)

corrective measures are written each timo any contamination is found

as provided for.on the torm. A copy of this'non-radioactive waste
o

survey form is attached to these notes as Exhibit E.

26. (6) Surveys were inadequate to determine the quantities of radiation

existing outside the '%1ockhouse".

27. The " blockhouse" area which is located just outside the main building

and within a fenced-in area has been placed on a routine radiation survey

schedule. Any abnormal or unusual radiation levels detected during these

surveys are corrected at the time. Additional concrete block shielding

has been provided to allow better shielding in the area.

28. (7) The high radiation area existing outside the " blockhouse" described

in Item 6 a'bove was not posted as required.

29. A sign showing the conventional radiation symbol in the colors of magenta

on yellow and the words, 'High Radiation Area," was posted on the ' block-

house" during the last previous reinspeccion. Since that time that

particular sign has been removed and the only signs noted at the " blockhouse"

at this time were signs showing the conventional radiation symbol in the

colors of magenta and yellow and the words, " Caution - Radioactive Material",

and " Caution - Radiation Area". Using the licensee's Ludium portable beta

gamma instrument, a radiation level of between 5 and 10 mr/hr was noted

at the '%1ockhouse" during this inspection.

30. (8) The airborne radioactivity area existing in the production was not

posted as required by 10 CFR 20.203(d)(2).
.

31. As noted in the licensee's reply signs showing the conventional radiation

symbol in the colors magenta on yellow with the words, " Caution - Airborne

Radioactivity Area", were posted at all entrances to these areas. These

particular signs were noted to be in place during this inspection.

32. (9) On or about March 23, 1967, a 100 mil 11 curies strontium 90 source

was transferred to the Guod Samaritan Hospital, Vincennes, Indiana,

when the hospital was not licensed to receive such material.

-
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33. The licensee representatives advised that this was a s11 pup on their

part regarding this nonroutine shipment. For detailed information

concerning the licensse's action regarding this one item, please refer

to Exhibits C. E. and F of the 417 report which covers the results of

the September 1967 inspection.

34.' In the Commission's November 30, 1967 letter to the licensee, the licensee

was requested to supply information regarding the steps which the licensee

has taken or plans to take to strengthen the management of the company's

| Radiation Safety Program. The licensee replied to this request in a
i

j letter to the Commission dated December 20, 1967. On Pages 7 and 8 of
| |

this reply, the licensee outlines the sharply increased managenent concern

for the provision of a program to insure maximum protection for their
I

workers. This particular aspect of the licensee's program will be dis- |

cussed in more detail under the organization and administrative control

section of these notes.
|

ORGANIZATION AND ADMINISTRATIVE CONTROL

-35. A new (as of March 1968) organizational chart of the Hallinckrodt/ Nuclear
i

Division was given to the AEC representative during this inspection. A

copy of this new organizational chart is attached to these notes as

Exhibit F. The licensee representatives stated that Dr. Konneker is

slowly phasing out of the Mallinckrodt/ Nuclear management picture and is |

|getting less and less involved in the operations of this division. As ;

noted on the new organizational charg Dr. Hallett is the Director of

Operations for this division including the Raleigh Pharmaceutical Plant
n+wL

in Raleigh,dumah Carolina, and the Orlando Radiochemical Plant in

Orlando, Florida.

36 According to Mr. Mason, the licensee's Isotope Committee is being

reorganized and should be finalized by about April 1, 1968.

,~. 3 7. Mr. Mason was asked to supply more detail regarding his position as

Director of the Safety and Maintenance Division of the function of the

various groups within the division. As Manager of the Health Physics

Group, Mr. Don Soldan will be responsible for film badges, air sampling,

bioassays, contamination wipes, general radiation monitoring, Health

. . - - . .-.- ,- - - - - - -- - - ,- .



s

'
- 10 - Mallinckrodt/ Nuclear Division

I License No. 24-4206-1
March 11 - 15,1968

37. (continued)
|

i Physics Laboratory operation, license paper work, records, and reports.

Assisting Mr. Soldan in this function is Mr. Wally Bushman, Technologist,

and Mrs. Diana Constantine, Technician. Mr. John Adams is the new

Manager of Maintenance. Mr. Adams joined the St. Louis facilities of

Mallinckrodt/ Nuclear on February 27, 1968. Mr. Adams was recently with

the licensee's Raleigh Pharmaceutical Plant in Raleigh, North Carolina,

and was formerly under Mr. Mason at the Weldon Springs uranium facility.

Mr. Adams will be responsible for general building maintenance, house-

keeping, and industrist safety. Mr. John Henry and Mr. Van French who

currently and in the past have been reporting to Mr. Soldan will be

reporting to Mr. Adams when Mr. Adams gets settled in his new position.

As a result of this change, Messrs. Henry and French who handle the non-

radioactive waste and related surveys along with the Laundry Room function

will no longer be under the Health Physics Group as such. At this time

Mr. Mason stated that a new contract has been signed with tha Clean-Tech

' Janitorial Service to perform janitorial service in all unrestricted

areas - offices, etc. - during the "of f" hours. Mr. Ralph Nuelle, as |

|Manager of the Instrument Calibration Group, performs a calibration

service regarding instruments and equipment throughout the plant. As

Manager of the Instrument Maintenance Group, Mr. Roy AuBuchon performs

repair and maintenance of all " technical" instruments at the facility.

38. Mr. Mason stated that he has recently instituted a new policy which Mr.

Mason illustrated with a question and an answer. Can the job be done

within the realm of radiation safety? Answer: If not make it so, then
|

get the job done' (It was noted during this inspection that Mr. Mason

is being given a free hand and is getting the fullest cooperation from

Dr. Hallett)

39. Another innovation of Mr. Mason is the gathering of individual personnel

monitoring data such as thyroid counting and film badge results in order

that daily and weekly trends can be watched regarding the exposure of
in

personnel. Some of this data was referred tof paragraph 17 -(c)and

Fxhibit B regarding thyroid burdens. Film badge data regarding intiividual

persons as well as the overall picture was also given to the inspector

during this inspection and is attached as Exhibit C to thtm, notes.
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40. There has been a definite move to relieve Mr. Soldan of duties not
!directly related to health physics as such. In the past, anything

even remotely related to hesith physicsjat the branches as well as at
,

'

the St. Louis facility |was channeled through Mr. Soldan which included
, . .

any supplies which they needed. Now this is being handled by others.

Also, with Mr. mson's presence, Mr. Soldan is not called on to handle
'

as man a ministrative jobs as before.

41. One method by which the licensee has strengthened his overall administra-
t

tive control of this licensed program has been the initiation of weekly

staff meetings conducted by Dr. Hallett at 9 a.m. every Thursday morning

without fail. Those persons who are required to be in attendence at this

meeting are the four directors of the subdivisions, namely, Mr. Holgate -

(Manufacturing), Mr. Coslet - (Quality Control), Mr. Mason - (Safety and
!

i Maintenance), and Mr. Nrray - (Administrative Service). Others may be

required to sit in on the meeting if special subjects are being discussed.

During these weekly meetings, Mr. Mason stated that he reports the status

of the Health Physics Program. Any problems, including improving tech. ' '

|

niques, are irored out at these meetings. In addit, ion to discussing and

i
ironing out any radiation problems which may exist, general company

!

business is also discussed at these meetings. The AEC representative was

invited to sit in on the staff meeting on Thursday morning, March 14,

| 1968. Briefly,'some of the items discussed by Mr. Mason and the group
1

'

. involved the Film Badge Program; the fact no excessive external exposures

or thyroid burdens have been experienced since the last meeting | the

method of hand carrying thyroid count data to Hallett on a daily basis

will be revised to cut down the amount of paper work being handled *, the

fact that both Modrehead, Kentucky, and Sheffield, Illinois waste

disposal facilities are being utilized for the solid active waste * that

new waste disposal tanks for the new carbon 14 and tritium addition
Tb p4 % *-j $+d H ~p--- w . re $ O3/

being checked out at the present time. 4 e new ' Department of Trans.Th

[cM$) sn%
portationW Kegulations upp discussed during this meeting and involved

questions regarding the carrying of liquids and yellow-labeled items on

passenger-carrying aircraf t. Dr. Hallett stated that the Glendale,

California office reports water in a shipping cask which may be a potential

- .. - -
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41. (continued)

safety problem. The consensus of opinion was that the water was probably

rest'ue from the" steam autoclave and that the matter would be checked

into. Still on radiation aussene matters, Mr. Holgate, the Director of

Manufacturing (production) stated that a new, automated iodine 131

capsule' filling machine has been ordered and it is hoped that this new

machine which will be in the Iodine Room,will be able to be placed in aj
3' x 3' x 4 to 5' high plexiglass housing which will be vented and shielded.

At this same time Mr. Holgata displayed the blueprints of a shielded trans-

fer wheel which will acconsnodate transferring the technitium "kows" from

the hot cell. According to this particular design, one "kow" at a time

would be transferred from the hot cell which would allow a person to be

exposed to only one "kow" at a time during this operation. The AEC

representative did not stay for the remaining of the meeting which involved

only general company business not related to radiation protection work.

PERSONNEL HONITORING

42. All persons working with or near radioactive materials wear a film badge

to determine whole body exposure on a weekly exchange basis. At the

present time the licensee is supplying their own film badge service.

However, at this time, the R. S. Landauer Film Badge Service is being

tested and film badgas from R. S. Landauer are being worn concurrently

with the Hallinckrodt/ Nuclear film badge. The licensee expects to switch

to the R. S. Landauer Film Badge Service completely prior to July 1,1968.

43. A review of the licensee's film badge records since the last time this

aspect of the program was inspected in April 1967 showed that no person

had exceeded 3 rem per quarter during the second, third, and fourth

calendar quarter of 1967)and for the first nine weeks of the first quarter

of 1968) 1the highest whole body exposure , so far , has been 1607 millirem

with most readings being less than 500 millitem. A spot check of the
|

personnel files in the Health Physics Department show that all persons

- have properly completed Forms AEC-4 and AEC-5. It is to be noted here

that all " skin" exposures are included in the regular whole body data -

that is, the whole body data is beta plus gamma, according to the licensee

representatives.

i

I
4

_ _ _
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44 A review of the wrist badge exposures during the second, third, and fourth

calendar quarters of 1967 show that no one person had exceeded the 18.75

rem per quarter limit. During the first eight weeks of 1968. Mr. Eugene

Winter has accumulated 13,235 millirem wrist expomas as determined by

|film badges. The licensee representatives advised that Mr. Winter was

using a new instant technitium dispenser. As can be noted by these wrist
I-

exposures to Mr. Winter, this particular dispensing method has been done )

away with and Mr. Wintet has been removed from all work involving possible

extremity exposures in order not to put him over the 18.75 rem limit.

According to the licensee's records, the next highest wrist exposure for

the first eight weeks of 1968 is 4595 millirem meived by Mr. Condie.

45. Between 25 and 30 persons submit urine samples. One sample is submitted

per month and is analyzed according to procedures as outlined in the

Mallinckrodt/ Nuclear Branch Procedures Manual. The 1967 urinalysis data

shows single samples to be mostly all less than the assigned "mpc". Those

data which did exceed this "mpc" were correlated with reported thyroid

burden data. .

Judsch
46. The licensee's thyroid burden measurement program has been m

stepped up recently. The current thyroid burden measurement schedule,

is as follows: All persons working in iodine 131 areas of the Production

Laboratory are required to be thyroid counted daily before beginning their
'

work between 8 a.m. and 9 a.m. All other Production Laboratory personnel
.1

are required to be thyroid counted twice per week - either Monday so

Thursday, or Tuesday se Friday. All dispensing personnel are required

to be thyroid counted at 8:45 a.m. twice per week - either Monday rw Thurs. |

day or Tuesdays. Friday. All Quality Control personnel are required to be

thyroid counted at 8:45 a.m. on Wednesday, once a week. All R&D personnel

are required to be thyroid counted at 8:45 a.m. on 'ihursday, once a week.

All Shipping Department personnel are required to be thyroid counted at

8:45 a.m. on Tuesday, once a week. On Tuesday, at 11 a.m., the truck

driver who delivers outgoing packages to the airport and to local customers

is thyroid counted once a week.
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47. A new thyroid burden measurement data card was initiated in December

1967 and is kept for all persons on a thyroid counting schedule. This

record card is maintained alphabetically in a Kardex file system in the

Hesith Physics Office and, also, in the individual's personal monitoring

file folder also in the Health Physics Office. Each daily thyroid count .

is entered on this card and any day when a person is counted more than

once the average of these two is enteted as the' daily count on the card.

A similar card used for the recording of dosimeter readings at the end

of a work day by each individual,was initiated in Jant.ary 1968. These
.

cards are kept in a Kardex file in the dosimeter and film badge rack [>ca/wbw

leading from the work areas. The information on this card is used as an

internal guide to daily exposures. Examples of both iodine 131 thyroid

buro,n data card and dosimeter reading card is attached to these notes as

Exhibit H.

RADIATION AND CONTAfdNATION SURVEYS

48. Daily smears are taken throughout the entire facility. This includes

both restricted and unrestricted areas. The restricted area action point

2 while the unrestricted area action point is 200is 2,000 d/m/100 cm

2d/m/100 cm . If an action point of any smear has been exceeded, it is

required that that area be cleaned up and resurveyed on the same day.

49. Similarly, radiation level survep are performed on a daily basis both

inside and outside of the facility in both restricted and unrestricted

areas. These surveys are performed to determine the general radiation

picture in each of the working areas. Included in this radiation level

survey routine is a survey of the outer area of the fenced-in area which

surrounds the waste storage and '%1ockhouse" f acility. The licensee's

records show that on July 17, 1967 up to 7 mr/hr existed just outside

the fence area; on August 16,1967 up to 3 mr/hr existed in the same

area; and again on March 6,1968 up to 3 mr/hr existed in the unrestricted
,

area outside the fence. The licensee representative stated that these

were temporary conditions which existed while waste was being packaged

in preparation for shipping for burial site. The maximum time that any

of these radiation levels would exist were perhaps three hours. The

liceasee representatives were advised that the existence of greater than

_ . _ _ _ _ - - _ - _ - - - _ _ - _ - - _ _ - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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49. (continued) ,

i

2 mr/hr in the' unrestricted area outside his fenct3-in boundary line
i

and existing for more than one hour constituted noncompliance with 10 CFR

20.105 (b) (1) in that if an individual was continuously present in the

area he could receive a whole body exposure in excess of 2 millirem in

any one hour. Mr.' Mason and Er. Soldan stated that concrete block

enclosures would be constructed to reduce the possibility of such radiation
!

levels during times when these temporary conditions exist.

50. The licensee's inplant air sampling results were reviewed between September

1967 and March 13, 1968. These records indicated that no air sample showed

greater than(mpc)e for 40 hours with occupancy factors figured in - that is

some may be four to five times mpe but occupancy investigated to be such

that' occupancy apc'not exceeded except for some of those hith thyroid

previously reported. At the same time, some high thyroids could not be

related to any high air concentrations in the past. (This is indicative
'

of bad working habits causing personnel contaminations.) Although not

specifically reviewed at this tima, Mr. Mason stated that the imm$'p.4.
.

* *

'
unat

samples have shown a maxismim of 5 times the restricted upc for iodin 9 131

.

and that no roof edge sample has shown as high as mpc.
-

!
NEW FACILITIES

51. A new addition to the present facility is being built directly tv the ,

f

south and will connect to the present facility. This new addition will

approximately double the licensee's useable space. At the time of this
.

"

inspection, the new additi$! n the basic construction stages and not

expected to be physically built until July 1968 with occupancy hoped for

September or October 1968.
'

52. The basic purpose of the new addition te the handling of tritium and carbon

14 which is now being conducted at the licensee's Orlando, Florida facility.

Mr. Art Davis of the Mallinckrodt Chemical Works, Engineering Department,

displayed the various blueprints of the new structure and described some
,

of the detailsof the addition. The tritium handling will be done within

complete containment. This will be done in a multi-elove box constructed

of safety glass and stainless steel utillains the bag-in and bag out

system. All waste removed from the box will be in a bag and put in a

i
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$2. (continued)

steel drum secondary. The multi use box will be at 1 " negative pressure

1 and will contain no waste drains for liquids. The carbon 14 handling
;
I will be done in walk-in type hoods with 100 linear feet per minute face i

4 |

1 velocity being the current plan design. A 2,000 gallon liquid waste

b'

: tank is being installed ahm e this addition which will be metered,

. . i

I sampled, and dumped as needed similarly to the waste tanks utilized for 1

4 ,.-~

! the present facility. In addition to this 2,000 gallon liquid waste tank,
| .

^

a 4,000 gallon emergency floor drain tank is installed to handle sprinkle

i system overflow in the event it is needed. This 4,000 gallon tank will
<

4

! normally be empty. |
! 1

; 53. The Quality Control Department including the animal facilities have been

provided for in the new addition. D e Production Departmant will move
- W -tw $ W W~ |

into the et Quality Control facilities at the , _ ne Dispens. i

i

$ ing Department will also move to the new addition. The Shipping Department !

| except for the technitium "kows" and other heavy items will also be 1% the
i 4 6*f ,

j new addition along with the Order Department, jne air exhaust systems in |
f l

g he new addition were discussed with Mr. Davis and Mr. Mason at this time.>
; t

3
These gentlemen stated that the tritium exhaust will be monitored and will

i have a dilution of 4 to 1. No filtering or other washing is planned at
''

li '

this time. Regarding carbon 14 exhaust the licensee's representativei

i
stated that multiple banks of absolute filters would be used in the system.t

l

| Inplart air sampling regarding the tritium and carbon was discussed also.
l
" Mr. Mason stated that there has been no set method decided upon, however,
i

bubblers would probably be the case for tritium with nothing decided for'

j the carbon as yet. A further review of this f acility and the Health
a

| Physics aspects will be reviewed during the next reinspection, the licensee

representatives were advised.

MISCELIANEOUS
i
I SE, As a result of a recent inspection by Division of Compliance, Region IV,

j of Omaha Veterans Administration Hospital, Mr. Glen D. Brown, Senior

Radiation Specialist, Region IV, in a memo dated November 7, 1967,

suggested possible investigation by various regional offices of reported
I

!
;

;
1

<

'f

__ ._ _ - . . _ _ - - . _ - _ _ - _
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55. (continued) i, . .

contaminated shipments from various suppliers going to the Omaha j
i

Veterans Administistion Hospital. One of the subject shipments was |
from Mallinckrodt. Information received concerning this shipment |

shows the date! July 28, 1967, shipper - Mallinckrodt, c.ontamination

place - outside of empty box (inside wiped clean), contamination type .

sinc 65, contamination amount - 300 mr/hr beta, '30 mr/hr gansna. During.

this inspection, the licensee representatives were asked if a shipment

of sine 65 was made to the Omaha Veterans Administration Hospital (OVAH)'

in July of 1967. The licensee representatives advised that they do not
I

handle sine 65 at the St. Louis facility on a routine basis and a check |

|

was made through the Ordering Department which revealed that the OVAH |

had ordered one millieurie of sinc 65 contained in 10 ml of N01 f rom the |

Mallinckrodt/ Nuclear orlando, Florida facility. Since the Orlando,
'

j

Florida facility does not routinely handle sine 65 either, this amount

of sine 65 was shipped from Nuclear Science and Engineering Corporation,

Pittsburgh, Pennsylvania to the Mallinckrodt/ Nuclear St. Louis facility. .

<

In St. Louis the one millicurie was something less that 10 mi solution. j

R&D section brought the solution up to 10 ml and autoclaved it which was

followed by a sterility test conducted in the Quality Control. Dispensing

put a new label on the bottle and transferred o a new lead pig and new

canboard can with absorbent material packed inside. This packaged card-

board can was then put in a new shipping box and shipped to OVAH on July

18, 1967. The licensee representatives stated that all items going out

to customers are packaged and shipped the same day. They added that it
o,,,,p pW k

would,ya very odd case that M left overnight for shipping out the

next day. Mr. Soldan stated that no routine surveys are made of outgoing

containers although they randomly smear outgoing packages. However, the

Shipping Room is among the daily smear scheduled areas. The smear results

records for July 18 show no detectable contamination on any wipes taken

on the table where the boxes are packed and subsequently shipped. However,

on July 17, 1967, the center area of the bench top used in the Shipping

2 and wasRoom did show up to 11,000 disintegrations per minute per 100 cm

shown to be clean to O d/m/100 cm2 the same day. It appeared that only

i ,

|
i

|

|

_. ______._ _ ,. _ _, ~ . . - _ _. . . . _
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55. (continued)

possible contamination could be on the outside of the sinc 65 shipment<

|

| going to Omaha Veterans Administration Hospital if it were to be packed
!

on the table in the Shipping Room on July 17, 1967, and left overutght

| and shipped out on the 18th thereby picking up some of the contamination
J

noted on the 17th. The value of the contamination amount noted in the'

; -

memo of 300 mr/hr beta and 30 mr/hr gamma could not be reconciled to
'j

other available information. Mr. Soldan stated that he would submit a'

)

report regarding this matter to the Omaha Veterans Administration Hospital

and will send a carbon copy of this report to Region III when completed.
}
' 56. During this inspection, the licensee was asked the current status of the

arrangeme'it between Mallinckrodt/ Nuclear and the University of Missouri i
!

Reactor. Dr. Konneker stated that Mallinckrodt is supporting the f

University Reactor to allow it to operate 24 hours a day, 7 days a week.

Currently the reactor is on a 16 hour per day, 7 days a week schedule

and that aq increased number of operators are now in training and are

expected to be finished in two to six months to allow the reactor to go
,

t

to the full 24 hour per day schedule. Dr. Konneker stated that three

main isotopes in which Hallinckrodt is interested in is molybdenum 99,

gold 198, and mercury 197. They have had two to three trial runs |

regarding the various isotopes but nothing substantial. In conclusion, *

Dr. Kenneker advised that they hoped to get the molybdenum 99 going in

the next days. One point of clarification is that no chemical

processing at the University of Missouri is contemplated for these

samples.

57. The subject of licensee reporting chef ts and not necessarily

causing significant hazards to persons in unrestricted areas was discussedy

with Dr. Konneker, Dr. Hallett, and Mr. Mason at this time. The licensee

representatives advised that when it is established by Mallinckrodt/

Nuclear a customer or carrier that a shipment has been lost or stoleny p

in transit the Region III office will be contacted. Dr. Konneker stated

that it was his error in calling Washington instead of ';egion III when
a.

he heard about sup recent lost package in Detroit, Michigan. Dr. Konneker

added that at the time the customer called the news of this loss was

.
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57. (continued)

already on television. During the staff meeting mentioned above in

paragraphh,Dr.Hallettadvised'thevariousdivisionheadsofthe

new Mallinckrodt/ Nuclear policy concerning reporting of loss or stolen

shipments. At this time Dr. Hallett stated that lost shipments which

are reported lost or believed lost from a customer or carrier will be

reported to CO:III. On the question of delaye'd shipments - that is,

overflowg etc. - Dr. Hallett stated that af ter a 24-hour delay after
j

the shipment is due at the destination a report will be submitted m

bytelephonetoCO:111,ntd[ CM *

58. The question of formal arrangements with hospitals and doctors regarding

contamination related injuries was discussed at this time. The licensee

representative stated that arrangements have been made with Barnes

Hospital (Washington University of St. Louis) to handle conventional

type industrial accidents and, in addition, St. Johns Hospital in the

area of the licensee's facility has been used on one occasion for this

purpose. No arrangements have been made to handle contamination related

injury cases. Mr. Mason stated that Barnes Hospital is already set up
'

to handle radiation and criticality cases from United Nuclear's Hematite
!facility, although no definite arrangement has been made for Mallinckrodt/

Nuclear cases. Mr. Mason advised that work on such arrangements would

begin for both hospitals and they should expect to" ese arrangements ,

lwithin the next month,

I
INDEPENDENT MEASUREMENTS l

59. In the presence of the licensee representatives, the AEC inspector took |
|

s total of ten contamination smears in both restricted and unrestricted ]
I

areas during this inspection. These smears were sent to Argonne National )

Laboratory for beta gamma analysis. The location ' - - ' -

n of each of the smears is listed below:

1. Center of N b floort
2. Center of Laundry Room floor *

3. Stairway landing at film badge rackt

4 Hallway outside of entrance to Production Laboratory;

5. "Cleanside" production entrance stepof f areaf

6. Just inside iodine 131 room stepoff area."

Y .4^*Udt.- 5 s4/Vf.-*

r & 9 & .w b;e, d 4 em 4/th w v

_ ._ _
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59. (continued)

bFloor, near 71auf 6 door of hot ceil, next to floor drain!7.

8. On work bench in Shipping Room!

$ 9. Floor, at entrance to iodine 131 capsule machine room in rear
.i

of R&D section*,

1

10. At top of stairway outside of entrance to Quality control:

; 60. Uti*1 zing the licensee's Lublum Model 12 portable survey meter with a 30
4 !
.

milligrem/cm2 GM probe, a spotcheck or radiation level in wastebaskets,;

i
1 we rking areas, and other miscellaneous points showed no unusual or
a

: abnormal radiation levels at locations surveyed. It is noted that thej
,

i radiation level detected at the fence surrounding the waste storage area
i

was 0.5dR/hr.j

[ MANACEENT DISCUSSION

! I

61. The results of this inspection were discussed with Dr. Hallett, Director

of Operations, Mr. Mason, the Director of Safety and Maintenance, and
i

Mr. Soldan, Manager of the Health Physics Group. Dr. Hallett was com- t

<

j plimented on the obvious upgrading of the Radiation Protection Program
t

I

at the licensee's facilities since the last previous reinspection. Dr. .

.

4
' Hallett was advised (hat the addition of Mont Mason and his subsequent

,'.

reorganization of the' Radiation Protection Program and his placing off
i
! responsibilities wnere they belong and making it stick appear to be the
i

f two biggest steps in reducing personnel exposures and bettering the
i
j Radiation Safety Program in general. Dr. Hallett was advised that one
k item of noncompliance was noted during this inspection which concerned
j

f the presence of excessive levels of radiation in an unrestricted area.

During this discussion Mr. Mason and Mr. Soldan assured Dr. Hallett and

i. the AEC inspector that the radiation levels in unrestricted areas would
i
j-* be less " San those specified in 10 CFR 20.105 in the future. Dr. Hallett
t
j was informed that the licensee may expect to receive correspondence
i
1 regarding the results of this inspection from Region III. Dr. Hallett
1'
i requestei that correspondence be directed to Mr. Mason, Director of
i
j Safety and Maintenance, with a carbon copy to t.f a, (Dr. Hallett).

r

1

1

5

4

I

i
1
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1. $URvtYED AND FOUND TO BE WITN!N LIMITS FOR RELE ASE TO A CouMERCIAL LAUNDRY.
2, LAUNDERED AND FOUNO TO BE WITNIN LIMIT $ FOR RE LE ASE TO A ComutRCIAL LAUNORY.
3. $URVEYED AND FOUND TO BE A80vt LIMITS FOR RELEASE TO A COMMERCIAL LAUNDRY.
4, LAUNDERED AND FOUND TO BE ABOVE LIMIT $ FOR RE LE ASE TO A ComuERCIAL LAUNDRY.
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| Floyd P. Ita11c tt * |
xT

__

e

i -

'
.' Assistant for ,

Special Projects
'

.
Y.inigh Phcr=aceu- F. Root Orlar.do kTfio' j
tical Plant Chemical Plant *- _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ ..

Farry Src ua Jim Woods
*MARYiAND !!EIGi!TS PLANT

Purchasing Ageati Techni:D Coordinator
Jim Barlow (2) | | Jim Fatakeyans

_..._.._._....._.._....__L_.
_

, . _ _ _ . _ _ . . . _ _ _ _

(DirectorofZanufacturing|
; Director of Quality Control' Director of Safety Tirector of Ad;ainis- t

Dick 1:nicate (?5) i___kay,Coslet (85) and Maintenance trative Services_

; Assistaat Director Mont Mason (8t) Mary Marray (f.4)a
#

|Administre.- | jSpecici 8 A. Sheller |,

. tive Asst. ;- Projects |
B. t.'ilson ! | I D. Rodrir.n Manager, Health 8 3r.nca La, oratory Tina,,crsI ~

g
_

Physics N.Y. - S. Tirelli (i) -

_ ,' Solid Sourecs, D. Soldan (4) Chi . - J. Malasac.o s (5)
| D. Rhocds 8 '' Clew. .M. Markov (6)! Mans;er,'iainte- Atl. - C. Tatro (5),

. Supervisor, Chea-
| nance go v

eAC"("
i :..A. - R. Juhl (9)

{ ical Prodtctica j (Fr* st} (7D '

| 3. I.cust,a (10) . Dispening La* Manager
Instrtment Cali- V. Poth (5s- S .pervisor, Tha aa ,|. bration Assistant

c.utical Prcduction i R. Nuelle * T. Snernan:

. Teeters (9)
~ ~

{" Ins'trument Mainte- fMalaper,OrderandInven:ory
!'Suservisor, Radio- nance Control '

~

(M
.clides R. AuBuchon J. Carth (4) i

C. Hood t,

g - ; I { Traff'c and Shippir.;
@ | Supervisor, Process * Supervisor. I + Manager

*-
q | Development ShippingDept.|/ W. Johns (5)

_
,

| (Vacant) H. ::liepen(3)g
, Office ManagerM | R. Yansfic1d (O
I

.

*
Sales Service Manager
L. Harrigan (1)

Sarenthaticci figures indicate number of persons supervised.
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Dr. F. P. Hallett
Mr. R. L. Holgate

*

Mr. R. L. Coslet -

Mr. M. L. Murray
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Filn B:= doe Sumerv Data , ,

.

The attached 4 sheets of suaesary data repren'ont the end results of
, trying several cathods for compiling meaningful groupin2 of badge

results to enablo you to react when necessary and also to give an
indication of trends. Eeraf ter, sheets 1, 2, and 3 will reach you
no later than Thuroday of the " badge use week." sheet No. 4 will
be prepared only at the end of each quarter.

' Sheet No.1 suwrizca each week's body badge data but without iden-
tifying areas or individuals: Health Physics reacts to an unusually
high badge or to an elevation in the overall picture. The last ,

grouping on this sheet shows number of people in each ctmulative ,

exposure bracket expressed as averago ar/wk. I
,

sheet No. 2 identifies individuals by week who exceed 100 mr body
badge that week, or who did not return the badge for that week.
The right hand colu=n gives total and weekly average the previous

'

, quarter for people on the name list who exceeded en average of 100
per week for the previous quarter. j

,

3heet No. 3 su'a:narises wrist badge data by exposure brackets and by )'

individuals exceeding 250 er in any week. The value of 250 mr/wk ;

taa chosen arbitrarily as a control reference. |
|-

Sheet No. 4 sumnarizes body badge data for the 3rd and 4th quarters j.,

sf 1967. The main purpose of this data is comparises to show trends.
'

In the following weeks we will Xorox our work sheets and forward a-
' ''~

copy t'o' each of your whenever w'o have worthwhile cooments or recom-
mandations, they will sppear as a cover memo. --

**
. ,

'

.- < M. G. Mason
Mased ,' . f
sca Dr. W. R. Kenneker

Mr. D. W. Soldan gg/f 6 ^'
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* DOSIMETER RECORD |
g

0
' * .-

DATE '

WEEK 1 2 3 4 5 6 7 8 9 10 11 17 13

MON
wES | |
WEDS

-

THURs _ _

FRI
SAT

i
SUN I

TOTAL ,-

!

QUARTERLY TOTAL COMMENTS I

I

Li% 4atu Ma1 / ?Jcu rl L4xwM Aca M .t<M?d2c?- '

.
., s _ 4 //'

H N?ne & & N ffw a. rm J % 2, hM og Wa ZwieciCEL
dul Ma Yh &. hpA
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f
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NAME DOSIMETER NO. .

. _ . - _ _ __

nu.1:n.R. I1/s7 MALLINCKRODT/ NUCLEAR
FRACTIONAL PERMISSIBLE IODINE-131 THYROID BURDEN
(1 FPTB = 0.14 Nicrocuries of Iodine-131) !

DATE
WEEK 1 2 3 4 5 6 7 8 9 10 11 12 _ _ }} _ ,

MON _ ._

'TUES . _

WEDS _

THURS
FRI
SAT
SUN

. WERAGE

QUARTERLY AVERAGE COMMElfrS

-rfi+ cu & lar.# /4< ACl 1A b w a- m -/ k41 i dd Oe<<* A. m
14.1Ly/ Mv6ebJ. c%t'w.2_ . si
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NAME SOC. SEC. NO.
. _ . . . . . . _ _ .
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