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*Ngpu UNITED STATES ATOMIC ENERGY COMMISSION,

|
C3MPLIANCE INSPECTICN REPERT;

i
j 1. Name and address of bcensee ' 2. Date of arispection
.

j Mallinckrodt Chemical Works April 24 - 28,1967 )
7 MallincLrodt/ Nuclear j

Box 6172, Lambert Field YPe i SPecten Reinspection
j,

St. touis, Missouri 63145 4 to CFR Part(s) applicable |
Part 20 and 30

; L License number (s), issue and expiration dates, scope and conditions (includmg amendments)

; 24-4206-1 10- 8-58 10-31-60 reinspection ill

Amendment No. 17 1- 5-66 10-31 66d

| (amended in entirety)
.i

j k ndment No. 18 9-15-66 10-31-68
'

k ndment No. 19 10- 7-66 10-31 68

j A ndment No. 20 10-26-66 10-31-68
;

h ndment No. 21 1- 6-67 10-31-68,

4

| Amendment No. 22 2-16-67 10-31-68

:

t

i
i
!

6. Inspection findings (and items of noncompliance)

The only items of noncompliance observed or otherwise noted during the course of this
inspection are as set out below:,

10 CFR 20.101 " Exposure of individuals"
| (a) - in that the licensee permitted an individual in a restricted area [-
] to receive a whole body exposure of 1.926 rem during the first /
i calendar quarter of 1967. Licensee had not determined the indi-
; vidual's previous accumulated occupational dose. (See paragraph
; 100 of report details).
1

i 10 CFR 20. 1 " Surveys"
j (b) - in that surveys were not made of a batch of laboratory uniforms r

i sent to a conunercial laundry during the week of April 24, 1967 to /
assure that significant amounts of contamination were not sent to,

the laundry. (See paragraph 95 of report details).e

{ (b) - in that surveys were not made of production area " cold" waste
j basket contents to assure they contained no radioactivity prior 7to disposal through normal trash or by incineration. Independentj .

i measurements taken during the inspection revealed articles reading
!

j t Dare of last prev ous inspection 8. Is " Company Con 6dential" information contamed in this report? Yes O No [
(Specify page(s) and paragraph (s))

Novsmber 17, 1966
.'

,s
"

'Anth A
) Dismsurnom

;

Edad b b ley M , )
j Division of Compliance --Car 11 g le an )
! Headquarters (orig, di 1 cy) ~

-

!

; Approved by: .... 0 :',.i,.
. . . ,

.

. Specialis t.. (Review),,,Regiortill,
vo u . .e .

i
g ,.. June J, J9Q_.

. _ . . . . , _ . ,

j in. e e

; if additional space is required for any numbered item above, the contmuation may be extended to the reverse of this form using foot to heaJ
,

; format leavmg sdicient n:argm at top for bmdmg, identifymg each item by number and norms "Contmued~ on the fate of form under
! sppropriate item. i*-m. s .==e--=
4

3
RECoMMkNDATBoNS SHUL'LD Be aET FUBTR IN a SEPARATE CU% EBahG MEMORANDL'M

i

4
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as high as 70 mrad /hr (beta-gammme) in these baskets. (see
paragraph 60 of report details),

b) - in that air esmpling was not performed during the period ,

December 8,1966 to March 31, 1967 to determine compliance /h
with 10 CFR 24103 and 20.106. (See paragraph 90 of report
details). M @j

10 CFR 20.303 ' Disposal by release into sanitary sewerage systems"
(b) - in that the questities of radioactiw materials released to

the sanitary severage system iden diluted by the everage /
daily quantity of severage released into the sewer by the
licensee has, on occasion,' resulted in concentrations
exceeding the limits specified in Appendix 3. Table I,
Column 2 of 10 CFR 20. (See paragraph 64 of report details).

10 CFR 20.401 '% cords of Surveys"
(b) - in that records were not maintained of the results of surveys

which were conducted of isotope worker's laboratory gggg to /
Nassure no significant radioactivity was released with the

7' costs prior to being sent to a commmercial laundry. (See
paragraph 95 of report details).

10 CFR 20.405 'h ports of overeuposures"
(a) - in that the licensee failed to report to the Casumission the [j

-

f whole body exposure of 1.926 rom to one of its employees
during the first calender quarter of 1967. (See paragraph
100 of report details).

[[-/ (b) - in ghat the individus1 who received the overeuposure noted
above was not notified of this esposure in writing as required
by this section. (See paragraph 100 of report details).

!
i

i

I
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l
DETAILS

i

GEasRAL INFORMATI0p

!t 9. This was an announced reinspection conducted April 24 - 28, 1967. The licensee
wee notified by telephone on April 6,1967. ,

1

j 10. The inspector was accompanied by C. D. Banplemen, CO III on April 24 - 27, and 1

j by J. M. Allan, C0:111 on April 28. 1

J
! 11. The state of Missouri Radiological Health Unit was notified of this forthcoming
i inspection on April 20, 1967. Mr. Donald F. Richardson, of that organisation,

j
; accompanied the inspectors on April 24 and 25.
! !

i 12. The following persons were interviewed and supplied the information contained
in these notes:

,.

j W. R. Ionneker, General Manager, Ms111ockrodt/Ihaclear and Chaismen,'

Isotope Comittee
B. W. Soldan, Manager, Esalth Physics Department3

Ray Caslet, Manager, Quality Control Department< i

). Dave Rhoods, Solid Source Department s'' g
; Bill Lewoon, Supervisor of Chemists Production Department

Bill Robb, Manager, Dispensing and Shipping Department
Rubert 81eipen, Shipping Foreman
Jim Brown, Manager, Research and Development Department j'

4 Walter Rushmen Realth Physics Technologist |

Diana Constantine, Eselth Phystes laboratory Technician"

Tan French,' Eselth Physics Decontamination Technician

IN8FECTIOI8 EISTURT
Iq

13. Reinspection No. 10 of this byproduct asterial program was conducted on November
15, 16 and 17, 1966. No item of noncompliance was found as a result of that
inspection.

14 Reinspection No.11 was conducted on April 24 - 28, 1967 and to the subject of
this report.

15. Reinspection No.11 was limited primarily to a review of the following items:

A. Facilities and Use of Equipment
R. General Scope of Program in each Department
C. Air Eendling System
D. Weste Disposal
E. Realth physics Organisation
F. Radiation Surveys
C. Personnel Monitoring
E. Isotope Comittee
I. Independent Measurements

FACILITIES AN EQUIFIERT

16. During the period December,1966 to March,1%7 the licensee moved into its
newly completed building addition. At the time of this inspection the move had,
for the moet part, been completed. The capsule filling operation, however, is
still conducted in the gloved hood in the old Production Imb Iodine Room (ncw
part of the R&D fac111ty).

17. A sketch of the floor plan of the entire facility is attached to these notes as
tahibit A, 1he scale of the sketch is approximately 1 inch = 20 feet. Exhibit
A shove e breakdown of areas according to departments.

1

|
l

._.
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!
.

k 18. Sketches of each departmental layout showing generalized use in each of the
rooms or areas is attached to these notes as Exhibits '%1", '%2", M,
and M .

19. During this inspection it was noted that the facilities and equipment were
essentially the sans as described in the licensee's application, dated
October 12, 1966, with cover letter, dated October 13, 1966. A copy of the'

October 13, 1966 letter, with attachments, is attached to this report as,

j 33Alh11 $.
4

RNEIAL BC0FE W FROGRAM IN EACE MFARIMRT

q FRSUCT1W MFARIMBT -

20. m complete Bot cell complex is not yet in full operation due to the lack of
manipulators. Celle No. 5 and 8 have not been used as yet and Cell No. 6 is
not currently in use for this reason. Bill Lawson stated the Cell No. 6 had+

been used in the past for processing Eg-197 and 5 -203, utilising manipu-3.

lators from other cells.;

; 31. All isotopes are taken in and out of the Hot cells by way of Cell No.1 (the
j Transfer Cell). A description and typical usage of this and the other cells

is spelled out in Exhibit 'T-11", M, and M. he transfer drawer
and glove box (see "C-13") are not in use yet. Also red lights, mounted on-

the Cell Unit, are activated whenever the main transfer door is open.
,

$ 33. Cell No. 2 (double sise cell) is used for processing Mo 99. Every b reday,
24 curies of No.99 are received in a quarts capsule. Af ter two days of
processing the No 99 solution is added to sterile cold "Eows" in the cell.
h new sterile Mo-99 - h-99m "Rowe" are 50, 100, 200, 400 millicurias each,
as of the folloiring Monday.

83. In Cell No. 3, 20 - 30 curies of Au-198 as a foil are received every Tuesday.
This is made into collodial solution and bottled in this cell. Se newly
bottled solution is transferred to Cell No. 2 and autoclaved.

24. In Cell No. 4,10 curies of I-131 as MaI concentrate is received every Wednes-
day or hursday. his processed solution is transferred to other production
areas for tagging and capsule asking.

I

85. In Cell Mo. 7, one irradiated multicapsule is received approximately every
three months. This capsuls contains Fe-59, Ca-45, 3r-85, and Cr-51, ranging
in activity from about 100 me to 500 ac for a given isotope. The individual
isotopes are put into solutions and bulk bottled. When needed, portions are
treasferred to glove bones for further processing.

36. Any production work which involves significant quantities of radioactive
materials is done either in the Bot Cells, Clove Bones, or other complete
enclosures. A description and function of the glove bones is spelled out in
Exhibit 'T43" and 't-14".

27. Initial processing of Es-197 and Es-203 is done in Glove Box Bo. E0-541. His
work involves atest 6 curies of 5 -197 on a 2nday a-J about 2 curies of Rs-2033
on a Thursday, h material is stored in shielded containers in a refrigerator
overnight and tahan to a Startle Room glove box for further processing. Lawson
stated that both of these initial processing jobs will be performed in the Eot
Cell when additional manipulators are obtained.

28. Further processing of Fe-59, Br-85, and Cr-51 is done about once every four
weeks in G1 Ave Box No. 50-540. After processing, these materials are autocalved
(using a pressure cooker on a nearby bench top) and then placed in the Interim
Storage Room to await Quality Control check.

39. Clove Box No. 30-539 is used for the weekly processing of about 220 millicurias
of F-32.

_ _ _ . ____ . _ _ _ _ _ _ _
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30. In Glove nos No. E0-536, 1-131 as Nat is used every other week to tag Rose Bengal
5 (230 me) and Triolein and Oleic Acid (about 200 se each).
!

| 31. Glo/s Boa No. B 535 is used for the wekly tagging of IISA concentrate (400 me) j
(nd MAA (900 ac) with 1-131 as Mst. ,

3

32. The remaining three Clove Bones in this immediate area, namely; Not. H0-542,'

B0-538, and 30-537, have not been used as yet.;
,

33. A large hood on the west well of the main production area is used for tagging T-3'

) tad T-4 with iodine. 1-131 (200 me) is done weekly and 1-125 (100 ac) is done )
1 monthly. His hood is not equipped with any stops to keep the front from being |

opened all the way. With the front fully opened the air flow across the face |
,

I

; would be only about 75 linear feet per minute.

) 34. In the southwest corner of the main production area is the Iodine Room. In this
j room is a glove box (No. 30-564), the capsule sorting machine, and a capsule

storess vault. Every Monday 121 Triolein and 70 Oleic Acid 1-131 capsules are
filled. Each capsule is 100 microcuries as of the following Monday. S e entire

,

capsule sorting machine is enclosed in a wood cabinet with lucite doors. Se
i capsule collector is located under the sorter and is enclosed in a lead lined
' steel cabinet. Each of the seven shutes go into a lead pot inside the steel

cabinet.. Se capsule storage vault (known as the " Fort") is made of lead, steel
tad cement blocks and measures approximately 4 feet wide x 3 feet high a 3 feet

i deep on the outside. A one-inch thick by 12 inches high open top lead enclosure
,

is used to store pots containing sraadards and other low level 1-131 meterials.
i

35. Personnel seast make a shoe change (or too rubbers) upon entering the Zodies
j Roes.
4

! 36. Along the south W11 of the mein production area are three Boys. Rose boys
I tre " enclosed" by five foot high " wells". The bays are used for preparing cold

"Kows", low level labeling, making of Isojax standards, count rate, absoluting 4

! cnd matching work. A hood in the center bay is used for even drying of TB1 |

; resin, Co-57 and Co-60; also for storage of miscellausous materials in lead pots.

I 37. Se 1-131 capsule filling machine is still located in a gloved hood in the old |
original production todine room which is now part of the R and D section. Iand |

#

1 bricks are stacked up inside the front of the hood to about four feet from the |

floor. Se capsule solution is in a shielded container in the rear of the hood, j'

Filled capsules funnel down a shute to a shielded cor.tainer under the hood which
is enclosed in a steel cabinet. Both hood and under hood enclosures are vented
to the same exhaust. Approximately 4000 capsules are made each week. Each
capsule is 330 microcuries on the day of' filling.

38. T51 vial kits are matched and packaged in one room set aside for this purpose. |

Mis room is located off a corridor east of the main production area.

39. Se Sterile Room is located in the estreme southeast corner of the main production
area. All prey work is done in glove boxes and includest preparation of Isojen,
filtering and sterilising of Eg-197 and Eg-203, and dispensing of MAA. This room
also includes a commercial two-way autoclave which opens into the Sterile Room as
well as into a corridor sout.h of the room.

40. A small interim product storage room is located in the northwest corner of the
main production room. Each batch of new products is stored here until Quality
control releases the batch to Dispensing.

QUALITY CONIRDL DEpARDSyr

41. Under the supervision of Ray Caslet, quality control checks are made of all
incoming, in-process, and fintahed radioactive materials and products. Se
frequency of these checks ranje from daily to once every two months according
to product. Approximately sixty (60) different radioisotope compounds are

_ -_ _ ,. . - _
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i
41. (Contd.)

'

tested. Each compound is tested according to its own schedule and requirements
] and will include part or all of the following tests: Description Chroma-

tography, pB, Spectra, Start 11ty, Radioactive assay, 512 assay, Specific
; Activity (Radioactive assay /Bu assay), Sets absorption Pyrogens, Alumine,

Molybdena, Bioassay (Animal Est), Rose Bengal assay, Particle siae, Safety
(Animal injection), and Electrophoresis.

42. Stortitty quality control tests are done in a glove bos while most of the others
are performed on a bench top in a northwest corner of the main tab.

j
43. Two Animal Rooms are located at the west end of the main lab. The entaal3

i testing room adjoins the main lab while the back roen is used for housing
2 animals before and af ter testing and cage storage. hose rooms have an outside

exit to allow transfer of animals and animal matter. he maxisuse amount of
i radioactivity used in any one animal ranges from 20 to 90 microcuries.

DISIEBING AIS SRIFFIN IIEPARDWITS

; 44. Materials are transferred by cart from Production to Dispensing by way of the
I packaging area of the Shipping Section. his is accomplished through a set of

double doors which separate Production and Shipping or by way of floor level
pass- throughs . A shoe change step-over is located at the entrance to the
Dispensing of fice.

45. All orders which are filled in Dispensing are done so in glove boxes. An open
top, lead-ws11sd hold area is used for finished orders prior to checking andi

passing through to Shipping. This pass-through consists of a waist high window
and a one foot thick, open top concrete " tank" located on the Shipping side of
the window. A similar " tank" is located at the pass-through window joining the,

Interim product storage room and Shipping.

46. In the Dispensing area is the licensee's Drus Storage Room. Quality tontrol
; samples of each sold product batch are stored here. In addition, new material
' from Production is stored here prior to making up orders in the glove boxes,

and, et the end of the day, finished material is taken from the boxes and,

stored here according to Bill Robb, Department Manager.a

47. Bubert Steipen, Shipping Foreman, stated that most products come through the
i Dispensing pass-through while Mo-Tc 'bwe" come directly from Production.
! Orders are kept in the shielded " tanks" and carried, one at a time, to the

packaging table and packed behind a one-inch thick lead shield. Each filled
bottle is received by Shipping already pecked in a lead pot and in a closed,

cardboard "can". Final packages are stored in a specially designed, shielded,

shelf area to await shipment. Steipen stated that about 70 orders are packageda

' daily. Ik>nday throush Friday and about 200 are packed on Escurday. Of the 200
on Saturday, about 100 are Ib-Tc "Kowe". Each finished box is surveyed for

~

4 radiation levels with a Indlum, kdel 14A beta-gamme portable survey instrument.
.

68. A heavy safe, measuring about 30 inches x 30 inches x 30 inches is located
outside the building for the temporary storage of some products avatting pickup
by a commercial carrier. The licensee has arranged this set-up with the
American Courier Corporation, Bayside, New York. Only the Shipping Department

; and the carrier driver have keys to the safe.

33SEARGB Amp Dav5LOFISNT DEPARDENT

40. he R&D lab is located entirely within the old production facility. Six hoods
,

(31arge and 3 small) are utilised for RdC work. One of the large hoods is !

equipped with gloves and sliding front face. A shoe change step-aver is
located at the entrance to the lab.

<

_
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50. Jim Brown, ase Department Manager, stated that development work with up to
ore curie of Mo-Tc Kows is carried out weekly. Other development work
involves: 1 131 (20-100 ac), Ng.203 (20-500 ac), 5g 197 (10-500 ac),1 125
(5-20 me), P-32 (60-250 me), Cr-51 (10-100 me), Fe-59 (0.1-5 me), and C-14
(2 4 me). 2d0 work includes new products, present products, new methods, etc.

91. Se Production Department uses a corner of one of the R&D roens for its
capsule filling machine operations. (See paragraph 37).

SOLID SOUERS SPARDENT

59. he Solid Source Room is located in the basement. Se roes was part of the
Iold facility and wee not effected by the new building addition. Se facility

is equipped with two in-the-floor stotage tubes, a modified laboratory
counter with a recessed shield storage tube, solid concrete blocks, lead
31ses viewer, mirror, radium safe, tongs, and various counting equipment.

53. Dave Rhoads, the only person who works in this room described the various
activities conducted here. The supply of irradiated staintees steel (Co-60)
wire is stored in the in-the-floor tubes. Fortions of the wire - about one
to two curies at a time - are treneferred to the counter recessed tube, and

from there, smaller wires are cut for working stock. Individual wires (about
8 me each) are used to fill cell orders. Roads went through a dry run to
illustrate his method of transferring wires, making up individual wires,
counting with a well counter, loading the cell, and finally, placing the new
cell in a lead shipping container. Rhoads used 10-f ach tongs to show his
wire and cell handling procedures.

54 Co-137,1 microcurie and 4 microcurie each, sealed sources are made for use i

|in McDonnell Aircraft Corporation bucking bars. Roads stated that McDoone11
is the licensee's sole customer for Cs-137 sources and involves one to three
ordere per year inf 1000 - 2000 sources per order. Bree tambda aliqueu of
liquid Co.137 is placed in a small copper cy1 Lader 1/4-inch long and 1/16
inch in dimeter ef ter one end is sealed with Sauerieen cement sealer. Se
liquid is dried by air or infrared, after which the open end is sealed with |
Sauertson. B is is then placed la a case hardened steel cylinder and filled
and sealed with Sauerisen. A few hundred of these sources are produced at
one time currently. His room is not now equipped with any esaust. He
licensee representatives stated that an exhaust is being planned for this
room and will be in operation by the time a new process, now under develop-
ment, is put into effect to allow production of 1000 Ce-137 eeurces at a
eime.

99. Also in this room Radium is loaded into Ernst Applicators. These ar1 supplied
to customere on a rental basis.

AIR BMBLIES BTSTEN

56. Air is supplied to the new building addition through two systems. tme system
serves only the Production Laboratory and the other system serves the rest of
the building addition. Approximately 80 percent of the Production Laboratory
air system is recirculated, and approximately 75 percent of the remaining new
addition air system is recirculated. There are etsht points of discharge from
the new addition and four pointe from the originst vection of the building.
Following is a list ok these exhaust points: (See Enhibit D)

DAB $1 M
N Animal Room enhaust. Not filtered. 575 CFM. This is en

eshaust for general room air.
0 "Tenturi" exhaust, filtered, and serving the capsule room,

F-32 box, 5 -203 & 197 boxes, Fe-59 box. 1,750 CFM exhaust3
with additional outside air induced via the Denturi effect.

i

, . _ _ _ . _ _ _ . _ _ --. _ _ _ _ _ _ _ _ _ _ __ __
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56. (Contd.)

Points _Ramarks

P Filtered with absolute and charcoal filters, 490 CFM,
serving the iodine glove boxes, cells #4 and #8,
capsule sorte r, and fort.

R Weste Room exhaust, 1,400 CFM, general room air exhaust,
no filters.

i
S Exhaust for hood in Quality Contro". Also serves as i

exhaust for a glove box in the southwest corner of
Quality Control. 750 CFM. Filtered.

T Production hood in center bay. Filtered. 750 CFM.

U Hot cells 1, 2, 3, 5, 6, and 7. Filtered. 750 CFM.

Y Sterile Room. Filtered. 200 CFM.

W Research and development hoods. Filtered. 1,700 CFM.

1 Research and developsent hoods. Filtered. 1,000 CFM.
*

T Dispensing glove box and drug storage area.

E Bood in Health Physics area. Filtered.

(AA) Office air return. Unfiltered.

(BS) 0, f fice air, stairwell return. Unfiltered.
'

(CC) Basement cold air return. Unfiltered.

It should be noted that the only charcoal filtered system above is "F" serving
,

celle 4 and 8 and the iodi glove boxes in the Production Building. In
.

|
? addition, stack 'V" also e e the iodine capsule filling operation. (See

|paragraph 37).
|

WASTg DISP 06AL

57. All solid active weste from the hot cells, giova boxes, hoods and dry active'

vaste cans located throughout the various work areas are collected as required
and stored in in-the-floor storage tubes in the Waste Storage Room and in the
fenced in area outside the building as described in Exhile "C-IS" and 't-19".
The Weste Storage Room is also used for storing other miscellaneous items such
as empty lead pots, extra cans and cartons, etc.

58. Periodic shipments of solid active vaste are made to Nuclear Engineering,
Morehead, Kentucky. All weste is packaged in fiber drums ranging in size
from 2.2 to 5.5 cubic feet each. The licensee maintains congleted packing
slips and invoices for each shipment. These records show the maxisman quantity
of any byproduct material in any shipment to be 640 mil 11 curies of Eg-203 with
all others less than 100 ac. Radiation surveys of each outgoing drum has1

shown maximum readings of 200 nr/hr at two-inches and 10 mr/hr at one meter.

59. During 1966, shipments were made on nine separate dates and so far in 1967,
shipments have been made on six separate dates up to April 19.

60. Waste baskets are located throughout all work areas for the collection of
" cold" trash. Except in the main Production lab, these waste baskets are
surveyed by Bes1th Physics personnel prior to dispossi by way of the licensee's
incinerator (combustible) or by trash pick-up (non-combustible). John
Ea11erman, e Production Department Technician, collects and dtemps all " cold"
trash from the Production Department. The licensee representative stated that
no surveys are conducted of this trash to assure that no radioeceive materials
are incinerated or released to the normal trash. The licensee sspresentatives
were advised that failure to perfotis such surveys of his " cold" trash prior to
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60. (Contd.)d

incineration and/or disposal to commercial garbage pick-up constituted
nnncomp1tance with 10 CFR 20.201(b). Independent measurements conducted
by the AgC representative of the " cold" waste baskets in the main production
lehrstory showed baskets to contain waste articles reading as high as 70+

mr/hr beta gamma. (For further information concerning Independent Hessure-
mente please see also paragraphs 107 and 108). During telephone conversations
with Sntdan following the inspection, Solden stated that a Health Physics
meeting was held which resulted in the decision to train Kellerman to use a
survey meter, number each " cold" weste basket, and prepare a weste baskets

i eurvey log book. The proposed procedure is to have Kellerman to make a survey
of each basket at the end of the work day and record the outvey results, by
basket number, in the log book; then remove any contaminated articles prior
to emptying the baskets into normal trosh. Solden advised that by numbering,

' each basket, any contamination could be traced to a particular area and
therefore to the persons involved. Also, the production ares glove bones are

4

not equipped with drains and the inclusion of the glove boxes as one of the
items emptying liquid active weste into the retention tank (See Exhibit "C-10")
was an error on Solden's part and should be deleted..

61. The licensee's liquid active waste handling system was found to be essentially
as described in grhibit 't- 8 ", 't- 9", "C- 10", and "C- 19". The metering
instruments, pump controls, and sampling points for both high level and low
level retention tanks are located on a common panel in the Laundry Room. In j

i addition, a clean water discharge by-pass system is controlled from this
area. This by-pass system allows the licensee to add clean water doenstream
from the retention tank thereby diluting the retention tank discharge, as
needed, prior to the liquid leaving the licensee's property. A normal water

,

usage of approximately 2500 gallons per day was derived from the water'

company's data. This was _a daily everage taken over_a_two_ tolhret_pqnih
] period, according to Soldan. The total volume of water required was calculated
; per the one curfe per year limit and the MPCv for 1-131 (most restrictive). !
' Using the equations y . 1 eurie/vear, Soldan determined the total daily water |
/ requirements to be 12,100S1Id*' It was assumed that the maximian ramber of '

! days /yest the licensee disc liquid waste would be 260. Soldan then
T multiplied 12,100 gallons x to give 8,600 gallons / day actually needed. To l

i achieve this, the by-pass ire tWto Edd 6100 35115tte/ day Eo~the known '

*[
2500 gallons / day water constaytton. This 6100 gallons / day was added continuously
whether or not any dumps were made. Solden stated that this was done in order
to lower the average monthly concentration.

62. Assuming a deity discharge (260 days per year) and a maxinman daily discharge of
1000 gallons, Soldan esiculated the marinnan permissible counts per minute (cpe)
per tank sample as follows:

1

4 me/ day K 1 mal 1 uncI "'I"3" *1000 gal / day 3.785x10-3 MJ k1

.Laut x .1Lal .1.2 am
al sample sample

!
; Using approximately 25% counting efficiency:
I

! 5 x 106 ene**g 10 une , 50 ** com
'

se sample eample

It was pointed out to Solden that this data appeared to show about 250% .

counting ef ficiency. The decimal correction therefore changes this caleu- |
lation to ~ l

0.5 x 106 e,,Z g g
oc souple semple /

*E=1000 **0verall yield factor (ef ficiency)



. . _ _ . _ _ . _ _

|
|

|
|

I

continuation Sheet #8
Mallinckrodt Chemical Works
St. Louis, Missouri

4
'

62. (Contd.)
!
ICombining the above data, Soldan determined, at the time of the inspection,
'the total niasber of millicuries contained in each dump to date as follows:

I ount Rate CK com)/ sample g Volume discharged4 BC cAct
ac= 1000 gel 5 K cpa/ sample from tanks (gallons)

4

The licensee's records of dumps and analysis are listed belows'

, , . . , , . . c ,c s. ~/.. e

,p,e g,g Count Rate (K can) Ca11ons Dischermed From Tank ge,g
900 513 9.3'*

3-2-67 12.9 - - - F

- - 7.3 J
*

3- 7
3-10 7.52 ' b''3'' 900 5.4

,

900 9.33-14 12.9 e *. o
'

3-20 16.2 - 91 900 11.7'

3-23 48.7 e'' 500 " ' ' 19.5
'( 500 ,12.33-27 30.7 e"'

3-29 17.4 900 '12.5'
,

44 9.8 b~'**' 900 7.1
4-10 7.4 'u*e5 900 5.3

'' 900 4.44- 14 6.1 8 '' -

4-19 7.3 es'''''' 900 5.3
'

4- 24 13.5 & V v 2' 900 9.7
4-25 213.0 t r v s '*" 200 + 34.1

8f ''3"* 400 t 33.94 26 106.0 '
' f

63. Using a daily diluted output of 8600 geligns, the cyotragions discharged ono i
"*the above noted days range from 1.6 x 10* M to 1 35 x 10- It was.

pointed out to Soldan that if discharges were planned for on1 260 days / year
it appears that the ntinuous daily requirement of 12,100 gallons should have

'been multiplied by to show actual " dumping day" needs, of about 17,000
gallone instead of gallons. This assumes no water usage at other times of
the year.

64 The following list of byproduct materials includes some of those which the
licensee possesses and uses and therefore, lilosly to dispose of as liquid
* * * * * = 5,,1

, .
,,e

10 CFR 20
Byproduer,4tsterial Appendix B Equivalent M1111 curies

(Soluble) \ Table I per 8600 gallone
Column 2

I 115 f, a 10-5 uc/ml 1.30
9 31-131 6 x 10*4 uc/ml 1. 94 ' '

Es-203 5 x 10* ue/a1 16.2
F 32 5 x lo ue/mi 16.2

2 x 10' uc/mi 65.0Au-198 ;

Rh-86 / 2 x 10* uc/mi 65.0
Fe- 59 2 x 10*3 uc/ml 65.0

2x10*|ue/a1 65.0s-35
Mo-?9 5 x 10" ue/mi 162.0

Soldan, stated that a spectrum made of the activity discharged on April 26,
1967 sh' owe 8 that about one third (or about 11 me) was due to 1-131 The
licensas representative was advised that the discharge of 35 x 10*b uc/ml .gI

of I-131 plus about 7 x 10-4 oc/ml of other miscellaneous isotopic concen.
trations during the course of one day exceeded the average concentration
specified in Appendix 5. Table 1, Column 2. Fort 20, therrfere this
constituted nonecampliance with 10 CFR 20.303(b).s

65. Soldan stated that he was under the impression that only the one curie per
year total activity limit and the average daily concentration based on en
everans water dilution over a severst day seriod (includina dilution for

days when no radioactive materials were discharmed) had to M.
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| 66. Soldan advised that t.be diluting by-pass water could be increased on days
when the retention tanks are discharged to a point where the concentrations,

or radioactive materials being released on any one day will be less than:

j thv6e specified in 10 CFR 20, Appendix B, Table I, Column 2 for any byproduct
j motoriste discharged by the licensee.

| 67. The licensee analyses his retention tank samples with a modified single
j channel analyser using a scintillation well counter. (Flasse also see
J paragraph M ). Although this system does not allow beta detection, Solden

. stated that glove bones in which significant quantities of F-32 areprocessed
| are not equipped with drains, therefore, F-32 liquid waste is stored for
! decay and contaminated articles are disposed of by way of dry active weste.
3

i 68. h licensee representative stated : hat the retention tank contents are
i aggitated by compressed air jet when a smople is tahan prior to shamping.' Also the dischares pipe opening is located about half way down in the tank.

REALH FETSICS OMi&MIEATI S
i
j 69. The Realth Physics Department organiascional chart of Mallinckrodt/thaclear

consists of the following named personnels (See also paragraph 77).

k Donald W. Solden, Manager
; Wally Bushman, Technologist
! Diana Constantine, Laboratory Technician
i Peggy Reagan, Secretary

Ten French, Decontamination Technician
,

4

J 70. Dont d Soldan is considered the manager of the St. Louis offic's plus all ofi
4 the branch of figes. In this position, he has the complace responsibility of
; the Esalth Physims Organisation and practices of Mallinckrodt/haclear. Es
i setablishes and implements all progress, procedures, controle, isotope
j inventories, prepares license amendments and compMes radiation histories.

71. Wally Bustsson, Tbchnologist, a former Esalth physics employee of Walden
Springs is a recN ' new employee of Mallinckrodt/haclear as of November 21,
1$66 At that '.1% the licenses was in the process of moving from the old
building into tt.J mow buildias addition. Bushman assisted Soldan and John
Bhreder (maintenance msn) in the installation of the air easyling system.
This work was in psegrees for a considerable length of time, finally being
completed at the and of Morah of 1967. Mrs. Diana Constantine was hired
during February of 1967, and therefore, most of the health physics work prior
to that time was lef t to Bushman and Soldan. Roberta Beckhan, who formerly

)was the beelth physics assistant to Mr. Soldan, terminated in December of 1%6. 1

72. At the present time, Wally Bushman is considered a Technologist and, as such,
ha is the most responsible health physics person immediately under the super- '

,

vision of Mr. Solden. In general, Mr. Bushman's duties are collection and
counting of air samples, making physical radiation surveys, personnel contami-
nation checks, contamination surveys, handling of radioactive weste, and
general routine health physics. Mr. Bushman routinely handles all of the
health physics work which needs to be perforest in the restricted area.
Lwtine work performed in the unrestricted area is usually done by Mrs.
Constantins. Dualueen changes all of the in plarve air sempling heads inside
the restricted areas and performs all of the physical radiation surveys which
are dans inside the restricted areas. These physical radiation survsys arr
performed daily and the results of the surve,; are recorded once or twice a
week according to kashman. Mr. Bushman also collects all of the emners for
contamination which are taken daily inside of the restricted area. Recently,
spot wipes have been taken of outer surfaces of radioactive shipments, according
to Mr. Solden.
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73. Mrs. Dias.a custantine, Laboratory Technician, performs duties primarily in
the cou:iting room involving cou:itLg and cc11ection of saraples. She collects ',

'

i mir sample cartridges from unrestricted areas, measures initial and final air
flow rates of these semples, and performa most of the routina laboratory counting I

of these samples. Thyroid uptaka measurements are performed by Coastantine,
Bushman, or Soldan as building personnel como to the Health hysics Laboratory
for this routine measurement. Mr. Soldan plans to initiate Mrs. Constantine on
the collection and counting and recording of radioactive liquid waste. At the
present time, this duty is being performed mostly by Mr. Soldan. Mr. Soldan
collects a sample of the liquid waste from the retention tank, places it into
the single channel analyser, performa any counting or scan measurements
necessary, calculates the radioactive concentration, and measures the discharge

i rata necessary for the discharge of the radioactive liquid into the sewer

| system. (L' also paragraphs 61 68).

74 Mrs. Constantine performs all of the physical radiation surveys and the
1 contamination smears taken in the unrestricted areas. She exchanges all film

badges on a weekly basis and performa urinalysis duties by collecting the<

| samples, preparing the samples for counting, and making the final count.
]Approximately 74 samars are taken each day and analysed by Mrs. Constantine ,

<

for contamination. This smear count ( sg takes about two hours of Mrs. Constantine 's
time per day. On Endays, Wednesdays, and Fridays all in-plant, envirormental,
and stack air samples are collected and counted. The counting of these samples i

require about three hours.

75. Van French, Decontamination T'schnician, perfo me most of the routine duties of
washing, decontamination, and handling of waste. Mr. ;rench collects, weshes,
and dries all gloves, lab coats, shirts, pants, and dresses, which are washed
by Mallinckrodt/ Nuclear and not sent out to a commercial laundry. His duties
also include daily surveys of protective clothing for contamination, and he
will remash contaminated clothing or store them for decay. (see paragraph 95).
A major duty of Mr. French is the collection, washing, and testing of glove box !

gloves and toe rubbers. The glove box gloves are changed once per week. All i

this work is done using an automatic washer and dryer in the laundry room. The
washer drain goes directly to the retention tank system. 1he exhaust of the
dryer goes directly to the outside,of the building._Mr. NeEli EoWeets all of
the wasta from the low level weste containers in the Quality Control Dispensing,
Research and Development, and Health Physics Departments. The hot and cold
waste is separated and surveyed before incineration of the cold waste. Another
of Mr. French's duties is the decontamination of any floor areas which may be
found contaminated as a result of the daily smear surveys made.

76. Peggy Reagan, Secretary, spends about 1/3 of her time performing duties for
Mr. Soldan. Bar scoeral secretarial duties include typing of final versions
of reports, etc. that are actually done by Mr. Soldan or others.

77. Included with this inspection report as Exhibit E, is a flow sheet of the
Health Physics Department organization and a breakdown of the duties of all
personnel presently within the health physics organization.

RADIATI0tf SURVEYS

78. The licensee maintains e los book vbich contains the results of routine
radiation surveys performed. Each radiation survey consista of measurements
of the radiation levels in the following locations

a. General working area ir 111 reoms
b. Working area at hood and glove box fronts
c. Wasurements taken exterior to the building

All measurements are taken with portable beta-gamma instrasents. Mrs.
Constantine obtains all readings in the unrestricted areas and Mr. Bushman
takes all restricted aria readings.



. _ . - _.m . . . _. . _ _ . . . .

|
,

Cm t1 w tin Ehec iil
N111.ckroc Che:2 cal O rks
S t. leuic, Ha souri

79. The record book of "R&diation Level *urveys" was reviewed by the AEC
reprotentatives durf'E this inspection. All records of physict! radiation
surveys performed from Movember of 1966 to the date of this inspection were
resfewed. During November and December of 1966, these surveys were performed
on an almost daily basis. Only two were recorded during Jamary,1967, two
were recorded during February, 15 were recorded during March, and four had
been recorded during (pril,1967

80. A review of the results of these records indicated that all general room
working area radiation levels were 1 mr/hr or less. Radi tion levels at the

frort of some glove boxes ranged up to 50 mr/hr. The survey sheets contained
a section for "coussents" ar.d a section for " corrective measures". It was
noted that or many occasions Bushman had commented on specific areas of
irterest and had also listed the action which had been taken in order to *
" correct" the existirg radiation levels found.

81. The licensee maintai4s a notebook entitled " Smear Results". In this notebook
crc the results of daily s:anars takan. At the present time approximately 74
masars are taken daily and counted - Mr. Bushman takes the ainsars in the
restrictive area and Mrs. Constaatine takes all smears in the unrestrictive
aros. One-inch diameter paper is uced for the smear. Tuo fingers are placed
on the paper sad moved approximately 50 centianators across the surfa6e to be
smeared. The licensee considers a limit of 200 d/m/100 cm2 for unrestricted
areas and a limit of 2,000 d/m/100 cm2 for restricted arvas. All emears are
counted each day in a laboratory couater utilising an and vindow GM tube.
Any area exceeding the limit is cleaned and rosasared until the ameer emets
Linimum requirements. Approxianta.y two to three man-hours are opent each
day in the countirg of these smears.

82 The licensee's record book of "Susar Results" was reviewed during this
inspection. Fatticular attention was given to the annar resulta for the
period of November,1966 to date. 1his period represented the time that
most enving was done, and the records showd that considerable contamination
was detected during these months. At the end of November, lo66, almost all
cmears in ghe restri * areas were in thw order of 10,000 to 100,000

2d/m/100 cz' and of fi;- seems generally ranged from 200 to 1,000 d/m/100 cm ,
On December 5 the rou os were maintained on new data sheets showing the new
building codicion, ano this new form was primarily used from that time on.
By the and of Jagry,1967 masar reruits indicated contamination of up to
258,000 d/m/100 em . Bustmann had entered information on the record of
January 31. 1967 stating that tuo and three enppings w re dor.e of the entire
Production Lab and R&D before the containation was brought under control. I

,

283. Da February 7 contamination of up to 60,000 d/m/100 cm wee detected in R&D.
,

Bushman had entered a note in the record indicatirg that R&D and Diepensing
|had been clerned. Da February 9 e note from Sc1 dan was written to Dr. Ballett, j

Dick Bolgate, and Dr. Eonnecker stating that contamination vos being epread to I

the shipping Room because personnel from Production were transferri. g activity
to Diepensing through Shipping with corts teken through the double doors. In
this note, Snidan also stated that carts wre being wheeled from Production
direct to D6D.

84. Another note dated February 27, 1967 from Snidan to Dr. Hallett end Jim Brown
was written requesting that personnel in R&D decontamincte their horisontal
surfaces. This vos done in about a week. Recent administrative procedures, by
voy of a twmo from listlett, gives t'e responsibility of decontamination of
table teps ned other Icb borizonta! turfacec to the lab occupant.

,

85. The only instance of contaminetton (ag determined oy 1 ectopic snalysis) was
Ec-203 and 197 when 88,000 d/m/100 cm' was detected in RAD and Production.
The recorde indicated that from the period March 3,1967 to the date of this
inspection no similar amounts of gross contamination incidents have occurred.

|
,

I

l

>

$
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B6 Se Itcensee depends upon too rubbers for routine control of floor contamination.
Toe rubbers are required prior to entrance into the following areas:

a. Production
b. Dispensing
c. Research end Development

In addition to these three main areas maint91oed specifically for contamination
contros, too rubbers are also locally required on entry into the animal room
and into the iodine room. At the abeve listed three too rubber control areas. [g"
a small lab rate-meter is provided to allow monitoring of too rubbers, lab costs, '

e

hands, shoes, etc., be fore personnel leave the area. According to Mr. Solden, "'

ell personnel have been instructed to survey themselves before leaving these
controlled areas. By observing plant * personnel as they routinely left these areas,
the AEC inspectors noted ttnat some,peoyle did.not in___f acapeJ orm thip survey.f
Mr. Soldan also stated that no routine personnel check is currently being required
at the end of the day.

87. He licensee estatains a record book of all air sample reeutta. Dese records
were reviewed during thie inspection. All air sample results from November,1966
to the date of this inspection were reviewed with the following results:

a. Intermitcant Air Samples (in-plant)

Dates Areas f Mrc
11/14-16/66 ABCDEFCM A .32; B .27; C .24; all remaining were less than 1.0
11/16-18 " "

11/18-21 " " *

11/21-23 IEFC 14ss than 1.0 ',',
11/23 25 All 8 "

11/21-22 * ABE " I i
11/25-11/28 " " '

11/28-11/29 All 8 " *
,

(11/33-12/1 " "

12/ 1-12/5 " "

12/5 -12/8/66 " "

(Results are listed as fractions of the in-plant NFC f 9 x 10"I ac/

3e above listed locations are in the o},( Pro 6ction Bocas and are in-plant air '

samples taken in front of the following hoods:

A - Iodine Capsule
B - Iodine Dispensing
C - todemsLProduction
D - Moly Production
E - Eg Production
F - Au Production
C - Tc Production
M - Sterile Room

San 9 es taken from A to F had a millipore filter in eeries with the charcoal.1

Samples G and M had charcoal only with no millipere filter.
;
|

b. Continuous Air Samples

' 'Dates Areas f MFC
b

11/14-18/66 1,2,3,4,5,6,7 '

All results less
11/18-21 8, 9, 10, 11, 12, 13 than ene MFC
11/21-23 27, 28, 29, 30, 31 '..

11/23-28 /
11/28-29 j*

* .
11/29-12-5-66

Rio group of air samples included those taken in both restricted and unrestricted
erees, in-plant, stack, and envirorusental sampling.
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c. Starting March 31, 1967, a completely new system of air sampling was begun.
Beginning on this date, 44 samples are taken 3 times per week. This list
includes 18 in-plant samples numbered from 1 through 18,13 environmental i

Iair samples lettered A through M,13 stack suspies lettered N through Z,
and 3 in-plant recirculating air samples lettered (AA), (BB), and (CC). At
the present time each is being monitored except Q, (BB), and (CC). The
licensee's records s'aowed that since March 31, 1967 of all the air samples
taken, the NPC has been exceeded twices

Date location Beruits

gi/) 4/17 to 19/67 A 2.5 I WC
C 1.4 I MFCy *\ya H 1.01 WC I'.' 'i*

/

4/19 to 21/67 #14 72.56 I 10~9 = 8 I MFC '
''

'%ted to be 197 with
MFC of 1 X 10- ac/ml"

|

88. The above itemised results of air sampling as obtained from the licensee's
records show that no in-plant or environmental sampling was performed from
December 8, 1966 until March 31, 1967. Discussion with Mr. Solden and Mr.
Bushman revealed that this period of time was during the moving into the new
facilities. Work was in progress on the installation of the new sampling
system consisting of the in-plant vacuum line and the roof F1C lines. During
this period of time Soldan was aware that no sampling was being performed.

1

Mr. Boshman had joined the program during November, Miss Aeckham had quit during
|December, and Mrs. Constantine had not been hired cotil the middle of February,

1967. This arrensement had lef t only Soldan and Bushman to perform all the Health
jhysica duties at the facility until Mrs. Constantine's arrival in February. It
|was also during this period of time that considerable gross floor contamination I

incidents were occurring. (See paragraphs 82 - 85). Bushman stated that freening I

conditions on the roof considerably hindered the work of installing the elsborate
|system of FVC tubing. In addition to ice on the roof, the roof FVC tubing would

freene up iggMg, the lines due to the freesing of condensation as room temperature
cahaust air was being drawn from the exhaust through the cold tubing and back into

i

the building to the vacuum pump. '

89. Mr. Bushman was specifica111y questioned reistive to their plans for next winter
concerning methods of possibis remedy of the plugging up of the PVC lines due to
fressing. Mr. Bushman stated that at the present time no specific plans have
been made to correct this situation.

90. The licensee's records show that no in-plant, stack, or envirousent air sampling
was performed between December 8,1966 until March 31, 1967. Mr. Bustunan stated
that he thought that "some" were taken during January of 1967 in the old Production
tres at hoods A, B, and C, however no records were available to indicate that
these samq>1es were in fact taken, and Soldan stated that he could not specifically
remember that any were taken during this time. The licensee was informed that
his is11ure to perform air sampling surveys constituted noncompliance with 10
CFR 20.201(b) in that no air ammpling surveys were performed during the period
December 8,1966 to March 31, 1967 to determine compliance with Sections
20.103 and 20.106 of 10 CFR 20.

91. The licensee's new air sampling technique consists of two systems. A 14-inch
FIC vacuum ILne has been installed throughout the new facility for the purpose of
taking the in-plant osmples. The 1%" line is topped and a oms 11er line is attached
with the charcoal sampler attached to the smaller line. Exhibit F shove the

location of the P'JC line. At the present time 18 sample locations are installed
on this line as follows:

|

|

!

l
,

1
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al. (Contd.)
; Samole f kestion

I huh bm
2 Laundry Room
3 Oum11ty Control
4 Animal Room

*
5 Animal Room

i 6 Hallway
| 7 Ballway
? 8 Receiving
| 9 Hallvey

10 Production Center Bay
11 Production Right Bay
12 Iodine Room
13 Production Bood Area4

14 Production Mood Ares
15 Production Area, NW*

16 Production Area, NEs

17 Weste Pacility
18 Interim Product Storage

The vacuum pump serving the PVC line for these 18 in-plant samples is located
in the old furnace room. The punt, is timed to be in operation from 8:00 a.m.
to 5:00 p.m. (nine hours) a day for 6 days per week. These samples are some-
times eslied "intermittant" by the licensee. A 11censee plans to soon add
two more sampling areas to this system that is, the drug storage area and
dispensing. The flow rate of the in-plant system is adjusted to be 2 liters
per minute.

93. The second system of air sampling slao has a vacutan pump also located in the
old furnace room but instead of a single vacuun line ranning through the building,
it has a total of 27 individual %" PVC lines running to the roof area. At the
roof ares the lines branch out to terminate in the air stream of the 13 stack
exhausts (see Exhibit D) and 13 roof envirorumental stations. One line samples
air from (AA). The itcensee plans to add sampling lines to (58) and (CC) at a
later date. O, a seen11ng line to the incinerator, has not yet been iratelled.
The flow rate of these " continuous" sampling lines (24 hours per day, 7 days per
week) is limited to one liter per minute Soldan stated that no attempt was
made to put into effect isokinetic sam,;&ng in the stacks. The PVC lines were
cut on an angle and terminated at right angles to the air stream in the exhaust
duc t .

93 Por continuous sampling, the charcoal cartridges are located et the manifold in
the old pump room. These cartridges are in series with a limiting ortface. *:he
cartridges for the in-plant samples are located at the point of sampling. In
the past Mr. Soldan also had a mil 11 pore filter in series with the cartridge,
issnadiately preceding the limiting ortface, however, none are now provided in
the new system. Soldan stated that counting the charcoal for particulates was
just as effective as counting the millipore filter for particulates considering
the level of activity observed.

94. The counting of all air samples is done on the single channel analyser located
in the Health Physics 14b. The charcoal cartridge is placed on the shielded
crysta! and two counts are runs one under the iodine 131 peak and the second
for all energys above a specified Hov. The first count can be calculated
directly in units of uc/cc of iodine 131 by the calibration of the analyser

,

with charcoal sangles spiked with known enounts of iodine 131. The second
count represents e count of the "particulstd' or all other than 1-131. The
licensee uses an iodine MFC gLS_I 10-9 M2/ts_for restricted areas and
1 1 10-10 uc/cc for' unrestricted, or roof top, samples. The licensee is
capable of also analysing any sample which he counts. As noted in paragraph 87
a sample taken at Station #14 (Production Glove Box Area) indicated 72.56 I 10-0
uc/ce, or approximately 8 times MFC of 9 I 10-9 ue/ce. With the saayle yet in
place on the crystal, en analysis had been made which indicated the principal
activity to be 53 197. liith this knowledge the licensee is stating that the
sample is below permissible levels.
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95. Le licensee has recently begun furnishing uniforms for isotope unrkers. I

Di6cussion with Soldan revealed that during the week of April 24, 1967, the
first batch of uniforms worn by isotope workers had been sent to a cournercial
la.; dry without prior monitoring. De licensee was informed that this ,

constituted noncomplisve with 10 CFR 20.201(b), in that no surveys were |
perfctmed to assure that no significant amounts of contamination were sent to
the consercial laundry.

Lab coats are kept at the too rubber areas. Discussion with Solden revealed
that these lab coats had been surveyed prior to being cent to a coonarcial
laundry but that no records of these surveys were kapt. Soldan was informed
that failure to keep records of these surveys constituted noncompliance with
10 CTR 20.401(b). -

PERSONNgt MOBfITORING
i

96. At the present time, there are seventy-nine (79) full-time employees working
in the licensee's St. louis facilities. Sixty-four (64) of these persons are
assigned film badges for the determination of whole body exposure (40 on a
weekly schedule and 15 on a monthly). In addition, thirty-seven (37) corsons
whose routine duties require working with byproduct materials are assigned
brist film badges for extremity exposure determination.

97. A definite improvement in exposures is seen from the fourth quarter 1966 to
! the first quarter 1967. This appears to have been due to the move from the

old facilities to the more adequate new facilities. During the fourth quarter, gf
1966, five persons rece d what xcess of 2.6 rem with the
highest being 2.937 ren, Also during the fourth
quarter,1966, two person received extremity exposures (as i cated by wrist

badges) in of 18 rem with the highest being 18.378 rem
These high extremity exposures were a re to

work, acc ing to licersee representatives.

/ 98. For the first quarter,1967 the maximum whole body and extremity exposure for
any persons were 2.204 reu and 8.114 ren, respectively.

99. no licensee trupplies its own film badges. Mr. Soldan stated the licensee
performs a better film badge service than other companies could because the
licensee knows what their people work with (ieotopes, energies, etc.). If a

film badge reads high, an evaluation of the actual reading is made on a case
by esse basis. Soldan advised that in the past the license utilized R. S.
1.andauer, Jr. film badge service, and during that time the licensee requested
1.andauer to reevalusts one particular, unusual film badge reading based on
three dif ferent licersee exposure conditions. As a result, three different
sets of data vere reported for that sane film. In addition, Soldan stated
that, with their out. film badges, there is no time lag in badging new people
or getting results of film dets from the previous week.

100. The licensee's film badge orposure records conr.ist of a report (veckly or
monthly) similar to the type of report submitted by other film badge suppliers.
In addition, a weekly, running exposure report is submitted to the Department
Managers and to the member of the Isotope Connittee. Also, a sunnary listing
of all exposures greater than 1.25 rem is complied and distributed at the end
of each quarter. A ecen of the licensee's personnel exposure records showed
that Form ABC-5 is completed and on file for all film badge persons and Form
AEC-4 is on file for all film badged persons except for one
person. received a whole body exposure of ng the

first qu er, 1967 ( /67 - 4/3/67). Through a six-up, exposure
history from E llinchr ia Springs, Missouri f act to this licenses

vaa not forwarded whe transferred jobs from the Weldon Springs
facility to the licensee in November,1966. '!he licensee's representatives
were advised that allowing a person to receive a whole body exposure in excess
cf 1.25 rem per quarter constituted noncompliance with 10 CFR 20.101(a). A
Form AEC-4 history was not established by the licensee forghma
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95. he licensee has recently begun furnishing uniforms for isotope workers.
Discussion with Soldan revealed that during the week of April 24, 1967, the
first batch of uniforms worn by isotope workers had been sent to a commaercial
la adry without prior sonitoring. The licenses was informed that this
constituted noncowliance with 10 CFR 20.201M, in that no surveys were
performed to assure that no significant amounts of contamination were sent to
the consnercial laundry.

|

Lab g a y are kept at the too rubber areas. Discussion with Soldan revealed j
that these lab coats had been surveyed prior to being sent to a couemercial 1

laundry but that no records of these surveys were kept. Soldan was informed ]
that failure to keep records of these surveys constituted noncomo11ance with |

l10 CFR 20.401(b), a

|
PsRSmen umITels

96. At the present time, there are seventy-nine (79) full-time employees working )
in one licensee's St. Louis facilities. Sixty-four (64) of these persons are
assigned film badges for the determination of whole body exposure (49 on a
weekly schedule and 15 on a monthly). In addition, thirty-seven (37) persons
whose routine duties require working with byproduct materials are assigned
wrist film badges for extremity exposure determination.

97. A definite improvement in exposures is seen from the fourth quarter 1%6 to
the first quarter 1967. This appears to have been due to the move from the
old facilities to the more adequate new facilities. During the fourth quarter. gf
1%6, five persons rece xcess of 2.6 rem with the
highest being 2.937 rem Also during the fourth

quarter,1%6, two person received extremity exposures (as i sted ist

badges) in a f 18 rem with the highest being 18.378 ren
75ese high extremity exposures were a r ea

|wo , acc ng to licensee representatives.
|

/ 98. For the first quarter,1967 the maxismsm whole body and extremity exposure for i

|any persons were 2.204 rem and 8.114 ren, respectively.
I99. ne licensee supplies its own film badges. Mr. Soldar stated the licensee

performs a better film badge service than other companies could because the
licensee knows what their people work with (tectopes, energies, etc.). If a |

Ifilm badge reads high, an evaluation of the actus1 reading is made on a case
by esse basis. Soldan advised that in the past the license utilized R. S. |

Landauer, Jr. film badge service, and during that time the licensee requested i
Landauer to reevaluate one particular, unusual film badge reading based on |
thres dif fe' rent licerree exposure conditions. As a result, three dif ferent i
sets of date were reported for that same film. In addition, Soldan stated ;

that, with their own film badges, there is no time lag in badging new people i

or getting results of film data from the previous week.

100. The licensee's flim badge exposure records consist of a report (weekly or
monthly) similar to the type of report submitted by other film badge suppliers. i

In addition, a weekly, running exposure report is submitted to the Department I

Managers and to the member of the Isotope Committee. Also, a sumary listing
of all exposures greater than 1.25 ren is complied and distributed at the end
of each quarter. A scan of the licensee's personnel exposure records showed '

that Form ABC-5 is conqpleted and on file for all film badge persons and Form
file for all flim badged persons except for oneABC-4 is &

person, received a whole body exposure of ng the
first qu er. 196 ( /67 - 4/3/67). Through a six-up, exposure
history from Hallinchr Springs, Missouri fact to thia'ltcensee8

ves not forwarded who transferred jobs from the Weldon Springs
facility to the licensee in November,1966 The licensee's representatives
were advised that allowing a person to receive a whole body exposure in excess
of 1.25 rem per quartar constituted nonconettence with 10 CFs 20.101(a). A
Form AEC-4 history was not established by the licensee fd- f



Continuation f. hee t #16
Hallinckrodt Chemical Works
St. Louis, Missouri

I

I

100. (Contd.)

No report o sposure was sulaitted to the Commission. The licensee
I was advised that failure to report this personnel overe su e Casesissien

constituted nonconoliance with 10 CFR 20.405(e). Also, was not
notified in writing of this overexposure which constitu d noncono snee with
10 CTR 20.405 M .

| 101. All byproduct material workers are given a thyroid count to determine their

! internal exposure to I-131. Currently, twenty-four (24) persons are routinely
counted twice a week and twenty-three (23) persons are routinely counted once

, per wak. Mr. Soldan stated that if a person's thyroid count shows greater
| than 0.07 ue (50% of the 0.14 uc weekly average limit), that person is recounted
i daily until the thyroid count is less than 0.07 uc.
|

102. The thyroid counting is performed by Soldan, Bushman, or Constantine, all
Health Physics personnel. This counting is not done at any set time of day
or on any pro set day, although it was noted that the routine counts are
usually performed o, Tuesdays and Ihursdays. The licensee's weekly thyroid
count data was reviewed for the period November 14, 1966 through April 22, 1967.
These records showed that no person had received a weekly everage I-131 thyroid
burden of greater than 0.14 uc. A blank sample copy of the licensee's current
thyroid count data sheet is attached to details as Exhibit C.

103. Urinalysis bio-assays are used by the licensee to further determine internal
cxposures to various isotope workers. At the present time twenty-six persons
submit a monthly urine sample which is analyced for "Au-198" and "Fe-59". The
"Au-198" analysis is gross gamma for all energies greater than 10 Kev and the
"Fe-59" analysis is gross go:mna for all energies greater than 1.0 Mov. The
licensee's urinalysis procedures, methods, and MFC's have been spelled out in
detail. This information was attached as Exhibit "1" to the report details of
the June, 1966 inspection. ,

104. Urinalysis records for 1967 show the maxinum sample to be 2.59 I MFC for
"Au-198". As noted in the licensee's procedure, Au-198 has the lowest NFC
of all their isotopes in this energy range.

180T075 C0h0GTTEE

105. The current conmittee membership is the same as shown in Exhibit "C-3". The
committee has met for general purposes only twice since its inception. These
meetings uJre held on October 20, 1966 and again on March 6, 1967. During the
March 6,1967 meeting it was decided that weekly meetings (beginning on March
7) were to be held with the membership and the heads of each degntment solely
for the purpose of discussing and reviewing Health Physics problems and
procedures. During the first of these weekly meetings, weekly personnel
czposure action points were established. For thyroid uptakes, the action

| point is 0.07 uc; and for whole body exposures, 100rnres. W. R. Konneker,
Chairman, or F. F. Ballett, Vice Chairman, submit summaries of these meetings
to all concerned. A review of these summaries revealed that the licensee

| management is currently taking en active part in lowering personnel exposures.
To this end, changes in procedures and equipment usage is discussed and,

| proposed action is determined per individual and general case.

106. Soldan stated that no arrangements have been made with hospitals or doctors
in the area in the event of acute personnel exposure or contamination, although
arrangements are in effecs with Barnes 11ospital in cases of on-the-job
personnel injpries.

INDEFENDENT MASUREMNTS

107. Independent measurements of various work areas in the main production room
were conducted by the AEC representative using an Eberline Model E-5005 survey

2meter with a 30 mg/cm probe. locations an( tesults of these measurement are
as follows:

4

__ _ _ _ __
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107. (Contd.)
!

a. Radiation level through the rear of the 31ses
! backing on a work bench near Hot Cell No. 4 . . . . . . . . . 150 ar/hr
| b. Radiation level in the aisle near work bench

(item a) - (assay samples of Mo-Tc on bench). . . . . . . . . . 50 ar/hr
c. Radiation level at the rurface of the glass

window of Clove Box No. 50-535 60 ar/hr................

d. Radiation level at the front surface of
Clove Box Wo. 80-536 5 - 10 ar/hr..... ..............

e. Contents in " cold" waste basket in Clove Box
70 mr/hrarea .............................

f. Radiation level at the surf,sce o( the glove
parts of the F-32 Clove Box No. 80-539 greater than 200 ar/hr.....

g. Radiation level at 6 to 8 inches from F-32
glove parts . . . . . . . . . . . . . . . . . . . . . . . . . 125 ar/hr

h. Radiation level at the front surface of Clove
Box No. 30-541 (Hg-197 and Eg-203). . . . . . . . greater than 200 ar/br

1. Radiation level at 6 to 8 inches from front
o f R0- 541 . . . . . . . . . . . . . . . . . . . . . . . . . . 110 ar /b r

J. Radiation level at surface of glass window
o f 50 541 . . . . . . . . . . . . . . . . . . . . . . . . . . 130 ar/b r

k. Radiation level at 4 inches from glass
window of B0-541. . . . . . . . . . . . . . . . . . . . . . . 110 ar /h r

1. Radiation level in doorway leading to Iodina
Room . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.3 ar/br

108. The Production Laboratory is posted with numerous signs showing the radiation
symbol and colors and the words " Caution - Radioactive Materiale", '' Caution -
Radiation Area". and " Caution Righ Radiation Area". Soldan stated that
radiation levels noted during the survey were only temporary and that most
materials causing these high backgrounds are only used one or two days at a
time and these Wstored in shielded containers during off-hours. Also, the
high background from the F-32 box was due to a spill in the box on the previous
afternoon and had not been cleaned up at the ties of the independent maseure-
monts. He contamination found in the " cold" waste basket was discussed
previously. (71 esse see paragraph 60 and 107(e)).

HMu e W T DISCW 510W

109. The results of this inspoetion were discussed with licensee management at the
conclusion of the inspection on April 28, 1967. Licensee representives
present were W. R. Eonneker, D. W. Soldan, R. E. Nue11a, and L. C. Struttman.
AEC representatives present wete J. M. Allan, C0:III, and E. C. Ashley, CO:III.

110. Items of noncompliance noted during the inspection were discussed. These items
included:

1. No surveys were made of first aet of new uniforms prior to being sent
to a commercial laundry.

2. No surveys of " cold" waste prior to incineration or disposal to normal
trash.

3. No records ei urveys made of lab coats prior to being sent to a
commercial ludry.

4 Eo exposure history information (Form AEC-4) was obtained prior to
allowing a person (Mr. Bushman) to receive a whole body expocure in
excess of 1.25 rem during the first quarter,1967. Also, failure to
report this overexposure to the Commission or to the exposed individual.

5. No in-plant. ,s.,Las,k,, or envirotumental air samples were taken charing a
period heresen poeember,19% and Marsh,1967.

6. The concentrations of liquid weste discharged te the sanitary sewer
system exceeded the limits specified in 10 CFR 20,

1

|
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| 111. The licensee's corrective action and/or intentions to correct these items
of noncompliance are given in the order presented above in paragraph 110.

' 1. All laboratory uniforms will be surveyed to assure that no contaminated
clothing is sent to a commercial laundry and records of surveys will be
maintained. I

2. " Cold" waste survey procedures are discussed in paragraph 60. |
l3. Surveys of lab coats going to a commaercial laundry will be recorded in a

103 book in the future. I

4 Mr. Bushman's exposure history will be obtained issmediately. |
5. Beginning March.1967 the new air sampling system was put into effect.

During the move of the licensed program into the new building addition
during December,1966 - March, 1967 no air samples were taken due to the
lack of parts and equipment far the new system. The licensee represente-
tives added that no significant personnel internal exposures resulted
during the no air sample period as indicated by routine thyroid counts,

and urinalysis.
6. Corrective action concerning excess cos.centrations in liquid waste

discharge is discussed in paragraph 66.

113. Other items noted during the inspection were discussed. The lack of stops
on bood fronts could easily cause internal exposures if the hoods were fully
open during isotope operations: the movement of radioactive materials from
Production to Dispenaing by way of Shipping as a possible source of needless
external exposures; the potential of tracking contamination from various work
areas to "non-active" areas including locker room is ever present without
adequate Health Physics surveys of people leaving their work areas or by other
definite methods of determining if people are surveying themselves. The ,

licensee did not 1.dicate any definite action rega:.".ng these items ' Jut did j
say that a sign-off sheet may be used at the exits of iork area. This sheet
would require d person to initial the fact that he surveyed himself prior to
leaving the area.

anclosures
Exhibits A thru C
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! october 13, 1966 ,

i !

]
, .

|
Mr. Robert Brinkman
Division of Licensing & Regulations
U. S. Atomic Energy Commiosion
Washington.25, D. C. *

Dear Mr. Drinkmans
1

, As por our conversation during my recent visit to Washington, |
'

J I an enclosing our application for an amendment to our by-
'

product license No. 24-420C-1. This amendment covers the
extension of our activities into our nearly completed new- '

facility. *

<

I lef t with you a complete r.et of drawings of our new f aci-
lity which covered in detail not only the building, but also
the special air handling systems, waste disposal systems and
hot co11 facilities.

In the attached application I have tried to cover in writing
the description of the facility as we covered during our last - ,

J, meeting (see item 013) . I have also covered Items 14 and 15
'

.as they will,be affected by the new facilitios. . . ,
= .

It is our intent to riet moved into these facilities just as )*

quickly as possible and immediately start to accumulate data i

; cns ~
\

l

i (1) Our air concontrations inside and outside the ;.

building (the syst.em is already installed and
'

ready to go)..
,

'
<

(2) Contamination control. (3 !:
(3) Radiation control. ^

/. .

(4) Personnel exposures and liquid waste disposal.

After a two or three month shakedown period we will sumnarazo2

the data, eeview it, make such changge as may be indicated,
and present it to your offico. We will probably, at that time,

- . .
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Mr. Robert Lrinkman October 13, 1966
Paga Two

,

j

. request substantial increases in our ponnension levels.
1 ;

Since we navo had some rather major changes in personnel in |4

, the past year, you will also note wo have changed the make- 1

| up of our isotope conunittee.

j Since we are now only days away from completion of this faci-
lity we would appreciate any help you may give us in expi-' .

,

diting this application. Should you have any questions,
please do not hesitate to contact me by collect phone.

,
Very truly yours,

a

NUCLEAR CONSULTANTS DIVISION ..
3

MALLINCKROIff CHEMICAL WORKS

4

'

W. R. Konneker, Ph.D.
Vice President4
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l

The make up of the new Isotopes Comunittee, including names of
individuals and company titles and committee titles, are as

;

fallows:
i

W. R. Konneker, Ph.D., General Manager, Chairman ,-..,

'

Floyd P. Hallett, Ph.D., Technical Director, Vice Chairman
i

1

. .

Mr. Donald W. Soldan, Manager of Health Physics Department,
Vico chairman, Secretary6 ,

|
|

| Mr. Ralph E. Nuolle, Manager'of Instrument Calibration De*j ,

jpartmenti.
. I,

)4 , ..

'

Mr. Lloyd G. Struttman, Manager of Medical Consulting Departa<

' " ment
'

,
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ITEM 8

TRAINING AND EXPERIENCE OF EACH INDIVIDUAL NAMED IN ITEM 4 ,

i .

' >

, . . .

1

RESUME - Floyd P. Hallett, Ph.D.

EDUCATION

.; Dr. Hallett attended the University of Wisconsin and received '.
his B.S. degree in pharmacy in 1947. He received his Ph.D. in
pharmacy and chemistry in 1951 from the University of Wisconsin.

,
,

JOB EXPERIENCE WITH fnLLINCKRODT CHEMICAL WORKS
...

i1951-1955'- Supervisor, Pharmaceutical Control +

5 1956-1960'- Assir" -t Director, Product Development5 |

1960-1962 - Director of Product Development, pharmaceutical.

products-

i

1962-1965 - Assistant Director of Research and Development I
*

,

and Director of Clinical Development Irv
, y , . . ,

December 27, 1965-Present - Technical Director, Nuclear Con- .r
. .j y j sultants Division ," -

-
. ...

' Experience at Mallinckrodt chemical Works included setting up
" i

.'E .

ormpling, testing and other control procedures for medicinal -

chemicals and drug products.,. .e -.

s.3
, ,

-

A In addition, it included responsibility for pharmacological,
'

pharmaceutical ,and clinical research and development on drugib-
.

n , products.

s ," During the period of 1951 to 1965 Dr. Hallett was responsible r-

; for the contacts with Government agencies such as the FDA and*

-- NIH, including application of submissions and applications to
f these agencies.
2-

.

,"Ha has been gaining ,cxperience in the administration of technical *
.

',sepects and problems relating to the production of radioactive
- ; pharmaceuticals for ten months and has been renponsible for the

direction of the production, quality control, dispenning, shipping*

cnd research and development departments.M,
.

- 11
.. |

.

H3 is a member of the American Chemical Society, American Phar- I
*

macy Association, Sigma Xi, Parenteral Drug Association and the
Rasearch and Development Section of the Pharmacist Manufacturers-

'

A2sociation. p
*

. .

~
. *

j
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FACILITIFS 8E2 EOUIPMENT

I. Description of Building and Immediate Curroundings

The building occupied wholly by Nuclear Consultants, Division'
of Mallinckrodt Chemical Works, is a two-story cement block
structure 169 feet in length and 80 feet in width. The first.

. floor extends the full length and width of the building. Lo=
'

' cated under the south half of the first floor is the ground
'

floor which extends the full length of the building. The land '

on which the building is situated is in an area zoned " heavy
industry." The location of the building on the property and
its relationship to adjacent buildings is indicated on the ,

. Plot Plan Figure 1. Minimum qistances between buildings are ;
indicated and are approximate. ~

-
,

,

II. Air Handling System (New addition) ~ s

.

A. Supply System-

.
'

There are two separate main air supply systems for the new'
'

addition. One system serves only the Production Labora-
. tories, and the other serves the Quality control Labora-.

-

toric. and the entire rest of the addition. The supply |air for both systems is taken through the south wall into j.

' the heating and air conditioning room located in the '

,

,,;. southwest corner of the building on the ground floor.'

,

".1
, - 1. Production Laboratory

.I '' ,
~ 'a'ha Production Laboratory is maintained at approximately '

*

'

l. 1/4 inch w.g. negative pressure with respect to the;-

hallway. Approximately 80 percent of the' supply air'

z' is returned and recirculated. The I-131 Tagging Room,''

,

,' .. located in the southwest corner of the Production Lab-"
9 .' .; oratory, hps a dampered air supply but is not connected :

' " to the cold air return. This room is maintained at a .

!slightly negative pressure with respect to the main '.
"

,luboratory by removal of air from the room through S4
iy

LO, the glove boxes and vault connected to the iodine ex-a '
'

,

. ,7-i [' "S , haust system and a separate exhaust duct. The Drug*
; ,

. . .

d

4

$
*

.

e
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* '
Storago Room and the Radioactive Wasta Stortga Room,'
the doorways to which are located on the north wall
of the Production Laboratory, are also maintained at .,'4

*

a negativo pressure with respect to the Production ;,

Labora tory. Approximately 1000 cubic feet of air
,'t- por minute is exhausted directly into the atmosphere

,

from the waste Storage Room to maintain air concen- ;
^

trations within permissible limits. A portion of
,

the air is supplied by an auxiliary blower installedr.
on the roof of the Weste Storage Room. The balance# , . A

f ,, of the air is obtained through a register connecting
,

' ' * the Drug Storage Room and the Waste Storage Room. A l
7

'

.

*
.y . ' duct connected to the main Production Laboratory supply >

I- . system furnishes the air to the Drug Storage Room.,

-

There is no cold air return in the Drug Storage Room-

or Waste Storage Moom. A separate blower installed ;
above the ceiling in the Production Laboratory supplies '

the Sterilo Room through a bacteriologichl filtet. Air- )i,k is exhausted from this room through the glove boxes and-"
" finally through an absolute filter. The air balance is,

such that the Sterile Room is at a slightly positive
i pressure with respect to the Production Laboratory.,

"
. 2. Quality control Laboratory and salance of the Addition ' ,

Tho cuality control Laboratory and the balance of the
* * building is maintained at approximately atmospheric

(prosaure. Approximately 75 percent of the air is re-
.

r , , .. , [.'
. circulated via cold air return ducts in all areas -#"', . , ...

. except the Animal Room and Animal Testing' Room. Air '

. ;

, - P f ., from these rooms is exhausted directly into the atmos- )[, , * ' phere through the roof. ' [ i
t '*

n n '..'T': |

) , B. Exhaust System -

:. . " ,

There are eight points of discharge from the new addition--
I' (,,, six of which cxhaust areas, hoods, glove boxes or hot cells .

,

. . - in the Produc, tion Laboratory, and f wo of which exhaust air '

' from the Quality control area. The exhaust fans are equipped. , . , -
''

with sati switches and electrically actuated spring loaded
positive closure dampers to prevent back flow. If the air

;

flow is reduced below some minimum value, an annunciator '

.

light located near the area of interest is actuated, and
- power to the damper is cut off which returns the damper to

a closed position.
~

p _ C.

-2- *.
.

'
.
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1. Production Labrratory,

a. Fan EF-2.

Fan EF-2 is connected to the glove boxes used '
.,

for processing radioisotopes other than I-131
and to the hood located on the west wall. Ad- .

ditionally, this fan exhausts the I-131 Tagging
R oom . Approximately 1750 cfm of air is discharged
from this fan and diluted by the Venturi principal
giving an effective 4500 cfm discharge. The fila ' *

tration consists of a profilter followed by an. *
'

absolute particulate filter.

b. Fan EF-3 '

.

Fan EF-3 is connected to the hood on the south
wall of the Produc' tion Laboratory. The filtra-o, -,

'. tion consists of a profilter followed by an ab--

solute particulate filter..,

,

t

,~c. Fan EF-5
,

.

Fan EF-5 exhausts air from the Sterile Room. The '

filtration consists of a prefilter, absolute par-
ticulate, glove boxes / and absolute particulate.

,

I 'd. Fan EF-6

e . . Fan EF-6 exhausts air from the Waste Storage Room. .'

e. System K-2.5
,

,

s .

4'

| /
, System K-2.5 is located on the west end of tc.e

roof of the raised bay section and consists of, ,

.

, dual fans 2.5-1 and 2.5-2. This systdm exhausts-o', air from all glove boxes for processing I-131 in
, |

'
,

>

- 1
*

tho main laboratory area and from the glove boxes/

| , ' " "
~

and 9,'wherein large quantities of I-131 will be
* in th9 I-131 Tagging Room and fran hot cells 4

|
*

1
.

j> processed. The filtration system consists of the| _

..,,.

' . ~ ' - followings profilter, absolute particulate, ab- j.
,

"

solute activated charcoal, and absolute partteulate. ,,

I ' ' t' The enclosure for these filters has been designed _ ,

| '. ~ ^'
'

.

e,uch that the first absolute particulate filter-

1

C3
.
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*

may be changsd without disrupting tha prascura
bala: e in the system. One of the two fans is

| in operation at all timos, and the other is on'

; stan6ay. If the pressure differential increases.

above a promet value for any reason, the standby ,

,' fan is automatically switched on. This fact is ''

indicated on the annunciator panel. In case of,

'

a power failure, a spring loaded damper seals
the air outlets from the hot cell. *

f. System K-1.5,

System K-1.5 consists of dual exhaust fans No.
| 1.5-1 and 1.5-2 located on the east end of the

*

'

roof on the raised bay. This system is connected-.,

to hot celle No.1, 2, 3, 5, 6, and 7 and is
identical in oper5 tion to system K-2.5. It is

'

, equipped with a prefilter and a particulate ab-
solute filter only. I-131 will not be handled-

in any of these hot cells.

2. - Quality control Laboratoqr
. . . . .

.
' a. Fan EF-1
.

Fan EF-1 is located on the southwest corner of
'

*

the roof and exhausts the Animal Teating Poom
*

and Animal Room., ,

b. Fan EF-4

Fan EF-4 exhausts the hood located on the north'

wall of the Quality control Laboratory and also
some driers located in the southwest corner of
the main Quality control Laboratory. *

III.,, Liquid Waste Handling System -

,

A. Radioactive L'iquid Weste Effluent
,

'

1.- High Level Retention Tank

' A 2000 gallon concrete retention tank it buried under *

'

, 3 feet of earth in the fenced off area to the rear of.(:
,

._

I

|-
'

~4- E.

. .

MA1.LINCKRODT/ NUCLEAR
s n

EXMIBIT f ,9
ww

$

.

Y O q

e

!

.

N
\



-. - - - - ._ . _ _ . .- ._ _ - - - . . . - . - - -. _- _ . . - _ _ - ~_- .

.

*

.tha building. Thin retention tank is connected only.

F

to the hot cell system. Sink drains in the individual'
cells and drains on either end of the hot cell floor*

discharge to this retention tank. A control panel _'

for operation of the metering pump to discharge the '
,

rotention tank is located on the north wall of the -

,: laundry room on the ground floor of the new addition.
This control panel also indicates liquid level in .

; the retention tank. An alarm system may be set to'
trigger at any predetermined liquid level. A sample

i . ,

,

line from the retention tank is brought through the -
jwall at this location. Af ter assaying the radioactive

contents of the tank, the metering pump may be set to
j * discharge a predetermined volume. The metering pumps '

-

automatically turns off when this volume is discharged.;

Relatively high levels of radioactive materials in '

small volumes of liquid will be discharged to this *.

rotention tank. At a rate of 10 gallons per day, it ,

; would take approximately 10 months to initially fill ,

sq
the tank. Radioactive materials discharged at the'

-
.

beginning of this interval will have decayed down to
the point that the liquid originally associated with,

this material will be acting merely as a diluont.
1

~ once the tank is filled, we anticipate discharging,

sr.all daily quantities of the order of 10 gallons
j per day. The tank is vented to the atmosphere throagh"

ca absolute filter insta31ed above ground level in the
tenced off area. An emergency retention tank consist-*

,

~| tag of a concrete encased 50 gallon stainless steel
'

orum is buried betwcon the building and the high level
- - ra cention tank. In case of a gross spill of radioac-,

, tAve materials in one of the hot cells, the dischargea
,

'

; (, from the hot cells may be diverted to the emergency'

'

i ^ + retention tank by manually operated valves. The 50
~

:,.. gallon capacity is sufficient to provide thorough
; ,'' decontamination of the affected hot cell. After ani '

'

4 indefinite decay ~poriod, this tank may be discharged ',

''

'to the high level retention tank by manually controlled' *
,

'

i valves, all of which are located in the fenced off area
behind the building.

-
.

2. Low Level Retention Tank
'

The low level retention tank is identical to the high1

; level retention tank except that the predetermined,

t

-5- ,

' *
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volums setting may bo set to discharge large volumes
at a given time. The controls for the low level re-
tention tank are similar to those of the high level
retention tank and ar.e on a common panel. Located,

adjacent to the control panel is a valve and flow-

. ,

meter for increasing and regulating the total water
consumption of the building for dilution purposes..

'

The flow meter discharges to a standpipe connected
directly downstream of the retention tank systems.
Rolatively low quantitics of radioactive material in

~ large volumes of water will be discharged to this re-
tontion tank. The retention tank is connected to
standpipes in the individual cells in the hot cell '

to all hoods, sinks, floor drains and gh.; i;m; in - ; ..

the main production laboratory, the Quality control
Laboratory and Animal Room, and to the utility sink,

,

laundry drain and floor drains in the laundry room.
B. Nonradioactive Liquid Wapte Effluent

- ,

*

+ '

All other sinks and floor drains outside of the labora-* '

tory restricted areas in the new addition are discharged"

direct 1'y to tho sanitary sewer system. Included are the
sinka in the change arcas to the Production Laboratory,

and to the Research and Development Laboratory, the Bottle,
* '

Wachit.g Room, the lunchroom, the men's and ladies' rooms, '

and utility sinks.
<

.
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'IV. H!t Call System

A. Dimensions

1. Outer overall dimensions -

a. Length 27'6"

b. Width 11'0"
, =. .-

c. Height 9'0"
,

. .

2.' concrete shielding thickness

m. Walls 2'0",

. .

.
.

b,. Top 180",

.. .

3. - Internal individua A cell diaen s't o Mi ^
'

*

,

+ . .

a. cell No. 1-
-,

. ., 1,
. .

'

', (1) Depthh 3'6" *
,

. .v. ,

' ' (2) Width 3'6" . .
. . ,

(3) Height 10'0"
~

'V '.*
u, .

.
.,,

~ ' .

b. Cell No. 2 '

'

(1) Depth 3'5 1/2", .
' * ', - , . , s-

. */ ', . . -' (2) Width 9'0".
, -

_; .; . .: . -
~

(3) Height 8'0" *

f F

u.'.c. Cells No. 3, 4, 5, 6, 7, and 8 |.5
. 4 .

r ^..
(1) 'f. Depth 3'5 1/2"

.

1,. .
, ,

(2) Width 4'6"-

(3) Height 8'0" '
,

ce

e **

.-7- ,

4

*
o ,
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.

4. Eine bromids windows
s

(1) 24" x 24" x 24" '

; 5. Transfer door. '
* , ' -*

, .

'
(1)

' ~

Depth (concrete thickness) 2'0",

.

(2) Width 3'6"5

(3) Height 3*9",, '

: -

; B. Manipulators

1.,

Mastor Slave Manipulators Model B, Central Researchi
Labs, Inc.

. -

; C. Windows
:

1. Zinc bromide windows, Ameray No. AM 868-3; ,

3

- , D. Cell face penetrations
2 .-
; 1. water
; i

., .

! -
-

N.

] 2. Vacuum
' '

} 3 . <.: .

,

"

3. Special
.

s

. ~. ' ,

' ' '

, , 4 .' Master sinve manipulators

) - [*' ' . 5. ' Plug <

g.;. .

t 6. Power
,

. t

"e 7. Monitoring.

j E. Cell interior,
,

.' The hot cell is divided into compartments with carbon steel- ,

.' "

partitione painted with carboline protective peint.>
The' j Y i t., partitions have' sliding doora 'to permit transfer of material,4

-

- 3
i~

' ,0 ' from cell to ' cell in a transfer basket.--
'

~
,

-

.

.

. .g.
. + (

.

.
.

.
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0 0..
.

F. Typical Cell Usage
i

A typical procedure for utilization of the hot ec11 * s .as
f ollows: The tranrfer door is withdrawn on its tracos
f rom the face of the hot cell. A chipping container is

; transferred into the hot cell, and the cell transfer door
is closed. An electric hoict located at the top of the,

- - transfer cell is used in conjunction with the manipulators.
'

to remove the shipping container lid. The manipulators'

are used to remove the radioactive material from the ship-
ping container. At this point, the interlock is activated, '

'

assuming the source io strong enough to produce a radiation,

..'

level within the cell of 100 mr/hr. The radioactive mater-.
,

ial is transferred to the transfer basket and then to thea

jcell in which it will be chemically processed. After pro-<

; cessing, the material is temoved through a transfer drawer. )
'

A glove box may be installed at this point for decontaminsa
l

i tion of materials being removed from the cell if this be- I
comes necessary. >,

'

V) Production Equipment
|

A. Glove Boxes '

; 1.

1. Dcacription "

# . '"
*t,

; .;; .. ' 7..a glove boxes are of plywood construction laminated
'

t, ir. side and outside with formica for ease in cleaning..

'

,7.iey have been designed with high fronts such that,
if necessary, shielding in the form of lead platess

, -*

r..ay. bc added to protect the major portion of ths opera-,

ect's body. One ceries of glove boxes will be arranged,

' tad to end and back to back in a double row. Where,
'

> ..ccessary, lead plates will be sandwiched between the *

glove boxes. Each box is equipped with a transfer box 'E,

'having airtight double door system. Ultraviolet, fluor ''*

'. es cent light, electrical outlets, and where nect.ssa ry,
v.cuum ano water are provided in the boxes. Almost all
operatior.c which previously were performed in fume hoods. .

will be performed in the hot cell or in glove boxes of
.this type. |

,

|

2. Filtration System

The glove boxes are supplied air through a common abso-
lute bacteriological filter sonnected to the transfer

<

*-9-
*
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,

boxes. Each individual glove box is equipped with an.,

absoluto filter which permits filtered air to flow
; from the trannfor box to the main glove box. When
; the outer door of the transfor box is opened, the

'
.

i giovo box remains at a negative pressure with respect-
. . .

; ? to the room equal to the pressure drop developed'

'- across those filters. Sterility is also maintained
under those circumotences. After closing the outer -'

3 door, the air within the transfer box is purged with
filtered air from the common filter. At this point, ,

the glovo boxes are at a negative pressure with re-4

.,
- - ' spect to the room equal to the pressure drop across

I both filters. Af ter purging, the inner door of the
, transfer box may be opened, and materials may be

,
,

j . passed into or out of the main box. The glove bo:cos^

are never opened directly to the atmosphere except
- during cleaning oporations and thus are always main-,

*'

toined at a negative pressure. Air removed from all: . . -

| ,.il glove boxes execpt those handling Iodine-131 is passed *

",[g through a common absolute radiological filter before
'

''

being discharged to the atmosphere. Those handling:
'

! Iodine-131 are discharged through the special airj handling system K-2.5 as described in Item 13, sec- ' *

| tion II, Part B. ,
,

| '

; B. Hood s
1 |
| Ther0 are two hoods of the type currently in use in thes

;
~ presenc Production Laboratory which will be installed in

the new Production Laboratory. Only those production func- 'A
i ', tion.. which need not or cannot assily be fit into glove
; n boxes or cells will be performed in these hoods. The an-,

; ticipated face velocities for these hoods will be in the'

,

; range of 80 to 120 linear feet per. minute. ~

.

). VI. ' h.'S ielding * '

1 . .

*
4 ' "A. General Shielding

; 1. Wall construction,

. s '- <
'

All outer and inner walls of the Production Laboratory -
'

are of concrete block construction to minimize radia-*
'

tion lovcis in adjacent areas. An B-inch solid concrete-

~ block wall separates Quality control from the' main
C

1

-10- *

.
-

MA1,LINCKgDDT/NUCMp
EXHIBIT O - /Y

~

,

d gy, , he s

* ? e

1 .

1

J

l

-
:

.

t

t

.
-



. _ . .. . - -- - - - - .

..
.

; Production Laboratory. A 4-inch solid concrete

block wel. is erected around the Sterile Room. A
. cyclonc-type fence is erected around the outer'

walls of the Production Laboratory providing dis-
i ', tanco to further reduce radiation levels in unre-

;stricted areas to well below permissible limits. '

J
#

2. Earth Shiciding

Tho Production Laboratory is constructed on the '

4
' '

north side of the first ficor level (nothing be- |
4 ,

ncath) thus providing a large amount of earth - -
i

shielding between it and areas located on the j

ground floor level on the south half of the build..

ing. .. /, '

.' ' ,
'

B. Specific Shielding

1. Isot cell
!

.The hot cell providea shielding as previously de-.c

scribe 6 in Item 13, Section IV.
'

2 .' IP.;h Lavol Radioactive Waste Storage Tube
.

' sun high 1cvel stroage tubes are located in the Waste
scorage Room. They are 12 inches in diameter and ex-

. cond through the concrete floor down to a depth ofe
'0 feet. Materials, such as high level radioactive.

wasco or contaminated equipment and glassware, will
'bo sealed in steel containers before being stored in,

- ;those tubes.
,, ~'

.

3. Low Level waste Storage Tubes " -
'

e

' i'"

'Five low level tubes sufficient in size to accommo(ate
'a 30-gallon container are located in the Weste Storage,

' Room. Lok level radioactive waste will be packaged in.

; fiber drums and ctored in these tubes. Five additional. . . . -^ ''

los level ctorage tubes are located outside adjacent l

to the Waste Storage Room within the fenced-off area. |
* .
<

!' .

i4. Shields at Activity Pass Through Windows
.

Poured concrete chields are installed at activity pass
. through windows from the Dispensing Laboratory to the.

,

'

-11-.
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|

Shipping Department and from the Production Labors-
tory to the Shipping Department. These shields
have open tops and provide shielding in all other
directions. ,

5. Paciaged Pharmaceuticals Awaiting Shipment in Ship =
pang Room

,

A solid "L" shaped concrete block wall is erected in
tho Shipping Room for shielding of Shipping Room per- -'

;sonnel. Packaged pharmaceuticals will be stored on'

ishelves erected along this wall prior to shipment.,

{
, 6. Diagnostic Capsules Storage Shiold *,

A shiold will be erected in the Iodine-131 Tagging
Room 2or storage of diagnostic capoules. This shield
will be connected to the air handling system to main-,

, tain it at a negative pressure with respect to the
Tagging Room. I

.

7. iiigh Level Activity Storage Tubes

"'wo high level stor4ge tubes 12 inches in diameter and.

10 fect deep are located in the Production Laboratory
. near the glovo box operations. These will be used as

- required by production personnel.
.

8.
-

Ls.ao cubicle Shields for Tabletop Storage
9

'

.LL.4 cubicle shields 12 inches in height with a well
tnickneos of 1 inch with varying internal dimensions

.

-
currently in use in the present Production Laboratory
~111 bc transferred to the new Production, Laboratory

, and utilized as required.

VIIE Air Sampi.ng System?

. 'a t,

A. Continuoun Air Sampling Stations

1. Environmental Stations

Environmental stations will be located around the entire jperiphery of the roof. Sampling stations.will also be
located atop of the raised bay enclosing the hot cell |

C
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operation. These particular stations will draw
samples et paints approximately 25 feet above the
first floor ground lovel.

1
- 2. Points of Discharge

,

Samples will be taken from all points of discharge
described in Item 13, Section II, Part B. All the
above samples are taken on a continuous basis.

B. Intermittent Air Sampling Stations
! h

.

| 1. Present Production and Dispensing Laboratories
,

!
~ '' The air sampling stations located in front of each-,

hood in the present P,roduction Laboratory and in
the Dispensing Laboratory will be continued.

2. New Addition

A PVC pipe run exposed at the ceiling throughout the
enciro new building enables us to collect samples in
any and all areas in the new addition. Samples may be r

collected by drilling and tapping into the PVC pipe %and connecting a dropper line to the' point of interest.-
All tho above samples are collected from 8:00 in the*

morning until 5:00 in the evening, Monday through,
,

''

Saturday.
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PALI * TION PRUTECTION PPOCPAM

All control necasures in our current radiation protection program
cha11 be extended to include r,11 arena within the new eddition. - ;
Wa shall accumulate records and data for several months, after
which time a sunwary report will be submitted to you. As demon-
strated by monitoring and survey results, we may decide to revise .

cur license to better fit the new working conditions. At this
time we will more than likely request increased possession limits-

on most of our isotopes.
. ,.3 -
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WMTE DISPOSAL

.one major change in our waste disposal handling will be in the,

area of liquid waste. To date we have restricted the disposal
of liquid wasto material down our sewer system. With the two,

| n1w retention tanks as described in Item 13, Section III, Part A,
such waste will be accumulated in these tanka for decay prior to:

i release to the canitary sewer system..

l
High level and/or long-lived radionuclides will be stored in the

) tsn high level storage tubes as described in Item 13, section VI,
! Part B. Low level and/or bulky material will be stored for decay
{ in the low level waste storage tubes located inside the Waste
1 Disposal Room. *

\
*

) i: Af ter an adequace decay period, the low lovel waste will be moni-
| tored with a suitably consitive instrument, and that material

found to be nonradioactive will be released through normal trash.,

Ths remainder will bo repackaged in ICC approved drums and then
stored in the outside underground storage tubes until released to
an authorized radioactive waste disposal agency. The agency we
are currently using is Nuclear Engineering Corp. -
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PROPOSED 1967 HEALTM PHYSICS DEPARTErf OR GANIZATIOKAL CHART ,

s
*

llanager
. . Donald E. Soldan
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.

i Manager (St. Louis and Branches )'

i} . A. Establish and i'nplomont programs and procedures.
,

' ' *

B. Control isotopos inventories and possession limits.-

C. Prepare license applications and amendments.
D. Compilo radiation ristories.
E. . Compile sarvey records and reports.,

! F. Prepare overexposure reports or reports of excessive levels or concentrations.
0. Take corrective measures to reduos excessive exposurosi levels or concentrations,;

A4 g u/ /m er & .f Secretary , u f -t w ggm m

A. Compilation of
~

1. Radiation Histories (St. Louis and branchos).4

2. Requosts for previbus radiation histories.
~

> .

3 AEC-4's.
.

l
.

} 4 AEC-5's.
6. RMA-l's or equivalent.-

j 6 Thyroid Burdens
,

i,I gv; e 7 Bionssays. L 6 f.. 4 # w A (,

8 Reports to individuals on overexposures. 9 .t At 5d4Reports to the AEC Sf overexposures or exces(sive leveks or %)3
concentrations.B.

C. Film Badge 4tecords (St. Louis and branches ).
] 1. Weekly results. ,

j 2 Weekly fractional permissible exposures.
3 Running quarterly totals.

j 4 Runnir.g quarterly fractional permissible exposures.
. D. Re, sorts so department heads on exposures, etc.
| E. Branch correspondence.
| F. License amendments (St. Louis and branches ). .#

G. License 6pplications (St. Louis and branches ).4

I H. Forms (St.14uis and branches ).
I. F141ng. ,,

i

hh IAboratory Technician k au/o M*bf '# " !MM
J

4 A. Air Sampling.
1. Collec; general restricted and unrestricted area air sample cartridges.

' .2 Measure initial and final air flow rates for above samples.
; 3 Count all laborate.ry and general restricted and unrestricted area air
j samples.

4 Calculate airborne radioactivity concentrations.
; B. Thyroid Jptake Measurements
j 1. Perform twice weekly uptake measurements.
; 2. Perform once weekly uptake measurements. *

j 3
" i.,,-r ----- --

- 4 Calculato weekly averages.
6. Calculate running quarterly t f'Radicactive Liquid Waste. A* *gt is.;

?- e C. MbMbNMWifj 1. f'o11 set liquid waste samples. wa
j'l 2 Count sample aliquots. bl6 % A GL
5
1

4

i
i

- - :.

~ #*
]e .

h *
|
i

k

i

i
1
;

}

!
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4

(,
.

; ' - ) (3 Analyse samples.3

4 Calculate liquid radioactivity concentrations.
(;/g. Calculate permissible volume of liquid which may be discharged.5
) 6 Dischargo permissible quantities.

1 7 Inventory activity discharged.
1 D. Radiation lavel Surveys. Otf L s gd, huOe)
| Naasure radiation levels in all general restricted aqd unrestricted areas.
I E. Loose Contamination Level Surveys. #ll I s d. - (My)

I
J

1. Collect wipe samples in all general re. tricted areas., .

i 2 Count wipe samples from laboratory and general restricted areas.
j

i y/p"f(, Film Badges. v,u.i; ,
.

i

; Change and collect.all film badges.
- G. Urinalysis. r n +9

1 Collect urine samples.
2. Prepare samples for counting. ~

.

; 3 Count samples at all energies
Count all samples at energies * greater than 10 Kev.1 4 greater than 600 Kev.

1 5 Count samples at greater than 1 Eev as required.
#

' hod g & -6 Run spectra as required.
r 7 Calculate body burdens.4

|
t

ig Technologist I

1
A. Air Sarr.plin,.

O Collect laboratory restricted air samples.1

2 Measure initial and final air flow rates,
i B. Radiation Level Surveys. sJ.f - Ecu. A af L wraCQ4 Eeasure raciation lovels in all laboratory restricted areas.

C. Personnel Contamination Check. p* g g'Fr,'I Check all personnel for contaminatio 3 J ,

] D. Loose Contamiration Levels. f.%y
i Collect wipe samples in all laboratory restricted areas.
i E. Contamiustien Surveys. /.4 ?,CLM %
J 1 Chece all protectivo clothing in the lab for contamination 'glossux gloves,-
! shoe covers, lab oosts, etc. ).

s

2.
Chock hoods, gir,veboxes,l - Mdl %.

waste containers, ets.7fon. contananation. *4

} F. Radioacts se hasta. Q. wir y
I 1. Paoxage and label high level radioactive waste and transfer to no storage
j room.

. ,

i 2 Package, labe), and preparo shipping papers for radioactive waste.
'

3 Package, label, inventory and store sontaminated safes, glasswers, equip-
j ment, etc.

.

1
|s

QL. Doeontamination Technicians 1

.

A. laundry (Technician No.1).
1 Collect, wash and dry loves, shoe envers, gYrg, labyts, shirts, pants,

and c eAs.es. cuQ3e;
4 2 Check all protective clothing i ohitamination. /*l ed. ' * h. w d; b.J

|h
#

3 Rewash contaminated clothing or. store for decay. dll 4** ,;QMM
e m rn.a u m .

; 2. .

i
;

I

1
g *
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< 4 Check m.1 glov,4 for tears or pir. holes. 2^M T ~ N' '''"''''#' /

5 Inventory and store all protective clothin6
B. Padioact vo Waste (a . ""%a .

*

1. Col.ect all waste frcin the low level radioactive waste containers in the
Quality Control, Dispensing, R & D, A and Health Physics depart--

monts.
2 Begri ate ho+. and cold waste and incinerate cold waste. 4ww A ' N //o Asend*

3. Repaczaga ano relanel hot waste. %/m id$ ,hd ~'4

; C. Decontanination (vet .

1 Decar.taminate floors. a e s 9, p, o c.,s . /'.
2 Dngr.or . _ .;. .m"#_;g7 ;-- -~

>-
. _.
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-|7, Daily Time Pequirements
,s

,

A. Manager 7) hours |

B. Secretary (Secretarial time has averaged 2{ hours per day 3 hours
sinoe Tobruary,19o6. ) .

|

I

C. laboratory Technician 7j ' hoursr

D. Technologist, 7;r hours -

E. Decontanination Technicians JJWJ hours
*

1. laundry 3| hours 7 fy
3. '^d- a nd_gle- a x:: (' t: 5 pr ty)

us-saf:: cr2 :,"4a===+ 144HNAF4=
3 Floors 1 A' hours '

$/) hour
hours4 Ilot waste

6. Spills
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IdDINE-131'TTtACTTer f. TTRMISSIBLE THYROTD B1mDDI WEDGX A'ludbES ** *.
,

. t

Quarter Start. Wook No.~ Wook Start.
'

*'
WKLY RUN WKS CORP.,

NAV); )DT _TUES WED _ THIRS _FRI - SAT AVER TOTAL _0BS TOTAL

i'

Ball:ntine\
Beisrea*n X - .

.
'

.'

Borne \ ' ' ,

}Brinntt \ *
'

Brswn, J.L } * s
ButEntn
_C*ndie
.C.qx
Frxnch

.

Trjck

,GJnova 1

Gr2ncer \ l

Grasnb1rg \ . |
Grummon \ |

_ Hamilton \ l

K311srman N -
I

,Lawton / Nou T/ AlG t 4 ftdIeer A . uJere k
|Lehmson / /

/.

|Lepers ., ! ,

Mile?.rk -'

Orbin .

Rabb

Ridri*n I -

Smith /
Strub11 / _-/
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Week No. Week Start *Quarter Start. '
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WKLY RUN WKS CORP
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KAKE MON T Jr.S iTG TifURS TRT SAT AVER TorAL OBS 10jr
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AuBuchton \
Barlsw '\ - ,

UOnati.ntine j
_Coslet k '

Deir, C. s'

Dier,G.
__

_DuYall
__Gr"ev's *

_Cuthrie I _

*

Holg*te \ _

Jnrd*.n \ _

_Kurins \ !

K511y '\ - !

.jsfroeder h f]nu f / Alt Lf OAlc 6 A nJECk
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. }
'

'

_S.uller / Is
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